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Foreword 
 

I am delighted to introduce this report ς the first of Phase II of the Evidence Base. The original Evidence 
Base report ς in October 2008 ς for which I also Chaired the Steering Group, was widely acknowledged 
to have been extremely useful in plugging the information gaps, and was used by both water companies 
and Ofwat during the 2009 Price Review.  
 
However, the study posed almost as many questions as it has answered, which is why the UK 
9ƴǾƛǊƻƴƳŜƴǘ aƛƴƛǎǘŜǊΩǎ ²ŀǘŜǊ {ŀǾƛƴƎ DǊƻǳǇ ŀƎǊŜŜŘ ǘƘŀǘ ƛǘ ǎƘƻǳƭŘ ōŜ ƪŜǇǘ ǳǇŘŀǘŜŘΦ  Consequently, a 
review was carried out to determine how the next phase of the Evidence Base, Phase II, could best 
assist the water industry, regulators and policymakers in supporting the development of water demand 
management options as resource options ς including in the context of carbon targets. 
 
Since the last Evidence Base report, Ofwat has introduced Water Efficiency Targets for the water 
companies in England and Wales and there is now a water efficiency duty on Scottish Water. There has 
been an increase in the scale of water efficiency projects being carried out. Six water companies were 
allowed investment for large-scale water efficiŜƴŎȅ ǇǊƻƎǊŀƳƳŜǎ ŀǎ ǇŀǊǘ ƻŦ hŦǿŀǘΩǎ Ŧƛƴŀƭ ŘŜǘŜǊƳƛƴŀǘƛƻƴ 
for PR09, and other water companies are planning to carry out water efficiency schemes which are self-
funded. This represents significant progress but delivering water efficiency continues to face significant 
opportunities and challenges, which this report highlights. 
 
This report will help companies start to build the case for their future water efficiency retrofitting 
projects; for companies with the opportunity to plan during AMP5 and all companies during AMP6 in 
England and Wales and for Scottish Water. In future reports this will be supplemented with data from 
further domestic trials, but also from non-household areas of water efficiency such as from schools. The 
recommendations included in this report suggest ways that water companies, manufacturers and 
retailers can help to make water efficiency a more viable option. Waterwise will release a separate 
paper which will set out their views on and recommendations for water efficiency policy and regulation 
drawing specifically on this report. There are a number of areas where more work is required, but the 
results in this report should give water efficiency practitioners confidence that they can deliver water 
savings cost-effectively through retrofitting projects. 
 
There is some fantastic work being carried out by UK water companies to take forward large-scale 
water efficiency, and this report not only draws on these to provide a solid evidence base, but will also 
influence future work, making it even more cost-effective. I am delighted too that this report contains a 
comprehensive analysis of the carbon and energy savings to be found in large-scale retrofitting. 
 
I commend Waterwise for an extremely useful piece of work, and look forward to continuing to work 
with Waterwise and the Steering Group on this important project. 
 

  
         

 

 

 
Jean Spencer 
Director of Regulation, Anglian Water 
Chair, Waterwise Evidence Base Steering Group 
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1  Summary of Findings and Recommendations 
 
Several regions of the UK are already under serious water stress as a result of increasing population 
density, demographic change, increasing demand due to more intensive lifestyles and a climate in 
which extreme rainfall events and drought are becoming more and more prevalent. Future climate 
scenarios and population predictions suggest that more areas will be affected in the future.  
 
In the past, there has been a perception in the water industry that there is insufficient evidence in 
the UK of the ability of water efficiency to deliver water savings cost-effective enough for it to be 
able to play its part in a twin track approach to water resource management, in which it contributes 
as a demand management measure alongside supply-side resource measures. In hŦǿŀǘΩǎ final 
determination for PR09, six water companies in England and Wales were awarded funding for large-
scale water efficiency programmes.  
 
This shows that water efficiency does have an important role to play in helping the UK to meet these 
challenges. The Evidence Base represents the best current available knowledge of water efficiency in 
the UK.  This report does the following: 
 

 Presents the robust, measured water savings from water efficiency trials and projects in the UK 

 Explicitly details the uncertainty in the results and reveals structure in the distribution of water 
savings 

 Presents the typical costs involved in each trial 

 Develops a set of scenarios for large-scale water efficiency programmes, which include water 
savings, Average Incremental Cost (AIC) and Average Incremental Social Cost (AISC). 

 Compares measured water savings to theoretical water savings to direct future savings 
estimates for water savings measures 

 Estimates carbon emissions and energy savings for each trial 

 Makes recommendations for further work for the Evidence Base and for key stakeholder groups 
 

¢Ƙƛǎ ǊŜǇƻǊǘΩǎ Ƴŀƛƴ ŦƛƴŘƛƴƎǎ ŀǊŜΥ 
 
Water Savings 
Measured water savings of up to 34 litres per property per day are possible from applying a multi-

measure water efficiency retrofitting method in the traditional way, using current technology and 

means of engaging customers to encourage behaviour change.  However, !ƴƎƭƛŀƴ ²ŀǘŜǊΩǎ LǇǎǿƛŎƘ 

Area WEM trials resulted in savings of 41.5 lpd, which is the highest reduction in consumption of all 

the trials analysed in this report. There is a possibility that the fact that this WEM trial was carried 

out alongside a metering installation programme in the Ipswich area enhanced the results. 

Customers were made aware of their consumption and how much they could save by opting to be 

charged via a water meter, and this may have led to significant change in water-using behaviour. 

 
Uptake rates 
The results show a range of between 6% and 22% uptake rates for water efficiency trials carried out 
in general housing stock, whilst for social housing significantly higher uptake rates of between 45% 
and 60% have been achieved. 
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Carbon Emissions and Energy Savings  
Analysis of the nine water company-led water efficiency retrofitting trials in this report shows a 
range of between 0.031 and 0.187 kgCO2e per property per day of carbon emissions saving as a 
result of the water efficiency retrofitting projects included in this report. It also shows that the cost 
of energy saved in the trials ranges from 1.3 to 44.3 pounds per property per year. Both carbon 
emissions and energy savings were dependent on the extent to which hot water was targeted during 
a trial. Trials which did not target showering or bath-use showed relatively low energy savings. 
However, this assessment illustrates that there are significant carbon and energy benefits to be 
gained from water efficiency retrofitting. 
 
 
Understanding the Costs of Water Efficiency Retrofitting 
There is a wide variation in the cost of retrofitting per property, which ranges from £41 to £240 per 
prƻǇŜǊǘȅΦ !ƴƎƭƛŀƴ ²ŀǘŜǊΩǎ LǇǎǿƛŎƘ !ǊŜŀ ²9a ǘǊƛŀƭ ŀŎƘƛŜǾŜŘ ǘƘŜ ƭƻǿŜǎǘ Ŏƻǎǘ ǇŜǊ ǇǊƻǇŜǊǘȅ ŀƴŘ ƻƴŜ ƻŦ 
the reasons for this was that the trial was carried out alongside the Ipswich area metering 
programme. Similarly, ²ŜǎǎŜȄ ²ŀǘŜǊΩǎ ²9¢Σ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ǇŀǊǘƴŜǊǎƘƛǇ with a social housing 
provider, achieved a cost of £49 per property. 
 
Innovative Analysis 
Use of linear regression in the analysis of the trials in this report shows that, using our current 
methods alone, it is unlikely that households consuming 400 litres per day or more will be able to 
reduce their consumption sufficiently to meet the government ambition of 130 litres per person per 
day. The main assumption made in this analysis is that the occupancy of the trial properties is similar 
to the national average occupancy. More effective methods of encouraging customers to reduce 
their consumption alongside retrofitting will have to be found - in particular, targeting higher 
consumers. New water-using technologies could play a part in helping to drive down consumption, 
but it is likely that significant behaviour change will also be necessary, whichever technologies are 
employed. This ties in with the Final Report of the Walker Review1 which recommends a multi-
stakeholder education campaign on water efficiency for England and Wales. 
 
Scenarios 
Seven new scenarios for delivering water efficiency on a large-scale through partnership are 
presented in this report (see Table 1). Scenarios 1 to 4 show that partnership is an increasingly 
attractive option for stakeholders who want to deliver water efficiency. The partnership scenarios 
offer realistic options for water companies, social housing providers, energy companies, local 
councils, NGOs and retailers to work together to deliver water efficiency on a large-scale and in the 
most cost-effective way. The most cost-effective of the partnership options is Scenario 2 which 
describes the opportunity that currently exists for water companies and energy companies to take 
advantage of the fact that water-efficient measures are now included under the Great Britain-wide 
Carbon Emission Reduction Target (CERT)2 scheme, and can, therefore, receive a credit for carbon 
emissions saved through reducing household water consumption. 
 
Scenario 5 also provides a cost effective way of delivering water savings through a water company 
integrating its activities to carry out metering on a zonal basis and piggyback on this activity to carry 
out retrofitting in the same properties. Scenarios 6 and 7 are built around the possibility of the 

                                                           
1
 Defra website - http://www.d efra.gov.uk/environment/quality/water/industry/walkerreview/final-

report.htm 
2
 DECC website - 

http://www.decc.gov.uk/en/content/cms/what_we_do/consumers/saving_energy/cert/cert.aspx 
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updating of the Decent Homes Standard3 to include water efficiency, an additional government 
action on toilets, and the inclusion of water efficiency retrofitting in existing government energy 
efficiency programmes: for example through the Community Energy Saving Programme4 (CESP).  
 
Combinations of the scenarios in Table 1 could result in even more cost effective water efficiency 
retrofitting projects, for example, combining scenario 1 (social housing partnership) with scenario 2 
(energy company partnership) or even scenario 2 with scenario 3 (whole town retrofit). 
 
 
Partnership Options Best Estimate Best Case Worst Case

AIC (p/m3) 41.7 8.0 176.6

AISC (p/m3) 39.4 5.6 174.6

AIC (p/m3) 13.0 5.9 110.7

AISC (p/m3) -7.5 -14.7 90.9

AIC (p/m3) 104.8 21.1 575.4

AISC (p/m3) 84.3 0.5 555.6

AIC (p/m3) 1.2 12.0 236.5

AISC (p/m3) -1.2 9.7 235.0

Company-Driven Best Estimate Best Case Worst Case

AIC (p/m3) 45.2 15.4 157.8

AISC (p/m3) 24.7 -5.2 137.8

Government-Led Best Estimate Best Case Worst Case

AIC (p/m3) 7.9 0.0 30.0

AISC (p/m3) -12.7 -20.6 9.7

AIC (p/m3) 13.5 0.0 75.0

AISC (p/m3) -7.0 -20.6 55.2

Scenario 7: Piggybacking on Government Retrofitting 

Schemes

Scenario 1: Social Housing

Scenario 2: Energy company

Scenario 3: Whole Town

Scenario 4: Retail-Led Retrofit

Scenario 5: Metering

Scenario 6: Toilet Amnesty

 
 

Table 1 ς Summary of AIC and AISC for each of the scenarios 

 
 
Comparison of actual and theoretical water savings 
Some estimates of savings for individual water efficiency measures, which might be used to estimate 
the water savings from planned trials in Water Resource Management Plans, were compared with 
the measured savings from the nine trials in this report. It was found that if comparison from trials 
was viewed across the entire trial population, there was good agreement between the estimates 
with the measured values from the trials. The estimated savings values that were used are given in 
Table 2. 
 

Retrofit Measure
Assumed reduction in consumption 

(litres/property/day)
Source

Newly-installed shower over a bath 73.9 Waterwise estimate - Preston Water Efficiency Initiative(2008)

Conversion of toilet dual flush 30.0
Waterwise estimate from Ofwat Good Practice Register and water 

company values

Water-efficient showerhead installed 25.2

Essex and Suffolk Water H2eco water audits (2007), United Utilities 

Home Audit Project (2007), Yorkshire Water - Water Saving Trial 

(2008), South West Water - Water Efficiency Trial (2006)

Tap Insert Retrofit 0.9
Waterwise estimate - Water Company estimates from the October 

2008 Evidence Base report  
 

Table 2- Theoretical water savings calculated from microcomponent assumptions 

 

                                                           
3
 http://www.decenthomesstandard.co.uk/index.php 

4
 http://www.decc.gov.uk/en/content/cms/what_we_do/consumers/saving_energy/cesp/cesp.aspx 
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1.1 How to use this report 
 
This Evidence Base aims to provide consistent information in a standard format to enable water 
efficiency programmes to be designed in the most cost-effective way. Organisations planning to 
undertake water efficiency programmes should use this report as a guide, in conjunction with the 
WR25 series of reports from UKWIR5 aƴŘ ²ŀǘŜǊǿƛǎŜΩǎ ²ŀǘŜǊ 9ŦŦƛŎƛŜƴŎȅ wŜǘǊƻŦƛǘǘƛƴƎΥ ! .Ŝǎǘ tǊŀŎǘƛŎŜ 
Guide6. 
 

1.2 Recommendations 
The analysis presented in this interim Phase II Evidence Base report point to some recommendations 
both for further Evidence Base work and for key stakeholder groups on cost-effective retrofitting. 
 

1.2.1 Further work for the Evidence Base 

 

 There is currently little guidance on how to best carry out cost benefit analysis for water 
efficiency retrofitting schemes, including how to take into account carbon emission costs and 
benefits. Research will be carried out in order to understand how best to take account of those 
costs and benefits which are not currently included and the aim will be to include these in a 
future Evidence Base report. This will also cover SEPA (Scottish Environment Protection Agency) 
and WICS (the Water Industry Commission for Scotland) requirements. 

 

 Historically, uptake rates are typically very low in water efficiency programmes; this severely 
limits the overall water savings achievable from a water efficiency project, and means that the 
majority of the population are not being engaged. Waterwise will seek to carry out research to 
understand how to achieve greater uptake rates for water efficiency retrofitting projects. 
 

 There is increasing awareness of the significant role that the changing of attitudes and behaviour 
towards water efficiency has to play in delivering water efficiency on a large-scale. Waterwise 
will seek to carry out research to understand how best to encourage customers to save water.  

 

 The Evidence Base Steering Group has discussed the opportunity that exists for water companies 
to partner with energy companies and gain credit, through the Carbon Emissions Reduction 
Target (CERT), for carbon emissions savings as a result of hot water savings in the home. More 
clarity is needed about the protocol that water and energy companies need to follow in order to 
ensure that they can take advantage of this opportunity to make water efficiency projects more 
cost-effective, particularly with regard to additionality ς whereby water companies cannot claim 
CERT credits for water efficiency activity that they would have undertaken anyway. In order to 
work towards a more coordinated approach, discussions should be taken forward between 
Ofwat, Ofgem, water companies and other key stakeholders. 
 

 There is currently a consensus in the water industry that installation of a water meter leads to a 
reduction in consumption of 10%. However, there is little contemporary evidence to suggest 
that this is what is achieved in practice, or whether this varies depending on the tariffs applied. 
Further evidence of the effectiveness of metering is required in addition to analysis of how this 

                                                           
5
 UKWIR website - http://www.ukwir.org.uk/site/web/content/reports/reports 

6
 Waterwise website ς Water Efficiency Retrofitting ς A Best Practice Guide 

http://www.waterwise.org.uk/images/site/Research/water%20efficiency%20retrofitting%20best%20practice_
final.pdf 
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combination of metering and water efficiency retrofitting can be synergistic: this will need to 
draw on water company projects. 
 

 A number of assumptions have been made in calculating the carbon emissions and energy 
savings due to the water savings in each of the trials in this report. Further water efficiency trials, 
involving some measurement of energy consumption both before and after, would be helpful in 
understanding this area more clearly. 
 

 There are a large number of assumptions used in the project; these are based on existing reports 
or published data, some of which are not evidence-based. Further research is required that is 
specifically designed to tackle the issue of microcomponent data by finding ways to link 
estimates to measured values. 
 

 Probably the biggest area of uncertainty in the cost-benefit analysis for water efficiency is how 
water savings are sustained over time. Further research is required that seeks to understand 
how well, over the medium- to long-term, water savings are sustained. 

 

 The Evidence Base project will seek to gather more evidence from Scotland ς with Scottish 
Water and the Water Industry Commission for Scotland now that there is a new water efficiency 
duty on Scottish Water. 
 

 There are a number of areas into which Waterwise will consider expanding the Evidence Base 
project. Each of these provides an opportunity to save significant volumes of water and at the 
same time to reinforce positive water-using behaviours. 

 Schools ς Several water companies have expressed an interest in sharing the results 
from their schools projects with the Evidence Base.  

 Small and Medium-sized Enterprises (SMEs) ς There is a need to understand the extent 
to which SMEs are being encouraged to reduce water consumption and identify the 
most effective approaches to different types of enterprise.  

 Tariff Trials ς The Evidence Base could be a means of sharing experiences as water 
companies use different tariff structures as a tool to manage domestic demand. 

 Smart Metering Trials ς There are some elements of the cost benefit analysis for smart 
metering which are currently not well understood: for example, the impact in home 
displays on customer behaviour. The effectiveness of different types of intelligent meter 
also needs to be more fully understood. 

 

1.2.2 For Water Companies and Organisations that Deliver Water Efficiency 

 
The Evidence Base will provide a reference point and economic case for water companies planning 
water efficiency programmes during AMP5 and for other retrofitting partnerships. Table 12 
summarises key information from the trials in this report including the water savings, carbon 
emissions and energy savings and costs involved in the trial. To further improve the cost-
effectiveness of water efficiency retrofitting, the following courses of action could be taken: 
 

 Where it is possible, water companies should seek to justify water efficiency retrofitting 
alongside metering as a joint project. This approach to integrated demand management was 
used by Anglian Water in the Ipswich Area WEM trial. Significant water savings can be achieved, 
and, in addition, the Evidence Base now provides a means of including the value of carbon 
emissions and energy savings in the cost-benefit analysis. 
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 Partnership working is another means of improving the cost-effectiveness of water efficiency. 
Identifying potential partnerships for delivering water efficiency retrofitting can be less than 
straightforward. Chapter 8 describes seven different scenarios which can provide a blueprint for 
partnerships that water companies may choose to pursue as they plan future programmes. 
Please contact Waterwise if you would like further information on any of the scenarios.  

 

 The Severn Trent Water, Thames Water (MVF), United Utilities and Yorkshire water trials in this 
report have each made use of a multi-measure approach including dual-flush conversion, 
showerhead replacement and tap inserts and they have also all achieved a consistent level of 
water savings (i.e. 20 to 30 lpd). This should give companies planning water efficiency projects 
confidence that the water savings from this multi-measure method of retrofitting demonstrate a 
relatively high level of repeatability. 

 

 This report presents an approach to cost-benefit analysis of water efficiency projects which is 
ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ Ψ.Ŝǎǘ tǊŀŎǘƛŎŜ tǊƛƴŎƛǇƭŜǎ ƛƴ ǘƘŜ 9ŎƻƴƻƳƛŎ [ŜǾŜƭ ƻŦ [ŜŀƪŀƎŜ /ŀƭŎǳƭŀǘƛƻƴΩΣ ǇǊƻŘǳŎŜŘ 
by Ofwat, the EA and Defra in 20027. It includes an assessment of the carbon emissions and 
energy savings which result from water savings, which must be included to give a true reflection 
of the value of water efficiency relative to other water resources options. 

 

 The comparison of measured savings with some standard theoretical savings for water resource 
planning has highlighted that a process by which values are refined as evidence improves should 
be put in place so that this may feed back to Water Resources Management Plans, annual 
reviews, and the water efficiency targets. 

 

1.2.3 For Manufacturers and Delivery Agents 

 

 The demand for water-efficient products is increasing as the evidence base for water efficiency 
improves and the number of projects and trials being commissioned increases. This provides 
opportunities for suppliers who can deliver water efficiency measures on a large-scale and 
provide them at a low cost. 

 

 The link between water and energy efficiency is becoming increasingly important because of the 
carbon and energy savings achievable by reducing consumption of hot water. CERT credits are 
awarded for energy efficient kit based on the product lifetime once it is installed and the carbon 
emissions savings over its lifetime. Ofgem assesses products on a case-by-case basis in order to 
determine what level of carbon savings can be applied to them. There are currently (January 
2010) three water-efficient products which have been awarded CERT accreditation. However, 
there is an opportunity for other devices which help to reduce hot water consumption to seek 
CERT accreditation (see the Waterwise Technical Note on CERT8) 

 

 One significant challenge that faces the water industry is to deliver water efficiency retrofitting 
in a more cost-effective way. The speed of installation of devices is a key aspect of achieving this. 
Currently there is a wide range of variation in the costs of retrofitting a property (and overall 
cost per property ς see Table 12 in Chapter 6). There is a need to ensure that products are 
developed which are quickly fitted and deliver on asset lifetime in addition to water savings. For 

                                                           
7
 ¢ƘŜ ¢ǊƛǇŀǊǘƛǘŜ DǊƻǳǇΣ Ψ.Ŝǎǘ tǊŀŎǘƛŎŜ tǊƛƴŎƛǇƭŜǎ ƛƴ ǘƘŜ 9ŎƻƴƻƳƛŎ [ŜǾŜƭ ƻŦ [ŜŀƪŀƎŜ /ŀƭŎǳƭŀǘƛƻƴΩ Σ aŀǊŎƘ нллн 

http://www.ofwat.gov.uk/publications/commissioned/rpt_com_tripartitestudybstpractprinc.pdf 
8
 Waterwise Technical Note on Shower Devices and CERT - January 2010 

http://www.waterwise.org.uk/reducing_water_wastage_in_the_uk/research/technical_notes.html 
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products already in use, it should be ensured that clear instructions are made available to 
explain how the device is fitted correctly. 

 

 The market for water-efficient products is relatively young. If manufacturers can work in 
partnership with stakeholders there are opportunities to develop innovative products and water 
efficiency projects. 

 

 Further work needs to be done to better understand the feedback between products and 
consumer behaviour. This can then be used to improve the design process for new water-
efficient products. 

 

2 Introduction 

2.1 Overview 
 
Climate change impacts are already being felt in the UK. Twelve water company areas have been 
designated as areas of serious water stress9, and parts of Scotland and Wales have experienced 
drought in the last few years. Coupled with this, household water use in the United Kingdom is 
steadily rising, driven by a growing population, an increase in single-person households, and 
behavioural changes. There is also a need for new housing to be built in water stressed areas.  
 
As these trends continue, the balance between supply and demand will be a growing challenge. 
Water use is in danger of becoming unsustainable. The natural environment is also under threat. 
Improving water efficiency is key to the sustainable use of water resources in the UK, as well as 
being a key tool in adaptation to climate change (making less water go further) and climate change 
mitigation (reducing emissions from heating water in homes and buildings and from reduced 
pumping and treatment of water and wastewater). Already, a government ambition has been for 
England of achieving 130 litres per capita consumption (pcc) of water in England by 2030. As a way 
of setting the industry on the road to achieving these targets, Ofwat, the water industry economic 
regulator for England and Wales, has set minimum water efficiency targets for the water industry 
equivalent to reducing consumption by 1 litre per property per day from 2010 onwards. And the 
Water Industry Commission for Scotland has placed a duty on Scottish Water to promote water 
conservation and water-use efficiency through The Climate Change (Scotland) Act 2009 (section 74). 
 
The ¦Y 9ƴǾƛǊƻƴƳŜƴǘ aƛƴƛǎǘŜǊΩǎ ²ŀǘŜǊ {ŀǾƛƴƎ DǊƻǳǇ ŦƻǊ 9ƴƎƭŀƴŘ όнллр ς 2008), on which Waterwise 
sat alongside Defra, CLG, Ofwat, the Environment Agency, water companies and  the Consumer 
Council for Water (CCWater) identified the lack of a robust evidence base for water efficiency as a 
barrier to large-scale water efficiency programmes.  This was preventing water efficiency from taking 
its place alongside increased metering penetration and leakage control as a demand management 
tool to reinforce the twin-track approach to water resource management. Therefore, the Group 
tasked Waterwise with undertaking a review of the evidence with the aim of identifying gaps, 
analysing the data and establishing a common set of values for water efficiency measures (WEMs).  
This Evidence Base project was led by Waterwise with guidance from a Steering Group whose 
members were drawn from the water industry, regulators and government. 
 
The first phase of the Evidence Base project resulted in a report, published in October 2008, which 
drew on evidence from the water efficiency trials and projects that had been undertaken by water 

                                                           
9 Environment Agency, 2007, Areas of water stress: final classification, http://p ublications.environment-

agency.gov.uk/pdf/GEHO1207BNOC-e-e.pdf  
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companies in the UK. These trials were analysed with a view to filling some of the knowledge gaps 
which were preventing water efficiency contributing more fully to a twin track approach to water 
resource management. The October 2008 Evidence Base report accomplished the following: 
 

 extracted information of water savings from water efficiency trials and projects in the UK; 

 filtered projects in terms of accuracy and robustness; 

 developed a table of WEMs and associated savings; 

 described the range of WEMs available for projects; and 

 developed a set of scenarios for large-scale water efficiency programmes, with Average 
Incremental Cost (AIC), water savings and Net Present Value (NPV) presented. 
 

The report was warmly welcomed by the Water Saving Group at its final meeting in November 2008.  
!ǘ ǘƘŀǘ ƳŜŜǘƛƴƎΣ ²{D ŎƻƭƭŜŀƎǳŜǎ άǿŜƭŎomed this useful report and agreed that it should be kept 
updated to reflect the evidence of future water efficiency projects as they became available in the 
ŦǳǘǳǊŜέΦ   
 

2.2 The Phase II Work Plan 
 
A review of the work published in October 2008 was carried out which highlighted several areas 
requiring further work in order to improve the Evidence Base. Points requiring further work included 
the treatment of uncertainty in reported water savings, ensuring cost data is made available, the 
robustness of the data included and whether or not water savings decay or are enhanced with time.  
In addition, the use of the disaggregation method was reviewed and consideration was given to 
making greater use of the results of consumer attitude and behaviour surveys. The results of the 
ǊŜǾƛŜǿ ǿŜǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘŜ ŘƻŎǳƳŜƴǘ ŜƴǘƛǘƭŜŘ ΨA Work Plan for the Augmentation of the Evidence 
Base for Large-Scale Water Efficiency in HomesΩ10 which was produced by Waterwise in May 2009. 
This work plan set out five objectives, which presented a structured approach for improving the 
Evidence Base and ensuring that it is kept live. The objectives are as follows: 
 
Objective 1: Identifying opportunities to improve the Evidence Base 
Objective 2: Building upon existing data and analysis 
Objective 3: Improving methodology and reporting of the Evidence Base 
Objective 4: Working in collaboration to develop trials to fill knowledge gaps 
Objective 5:  Future Reporting to Guide Policy, Regulation and Practice 
 
These objectives have now been completed insofar as is necessary to produce this first substantive 
report nine months into Phase II of the project. Objective 4 has been set in motion but it is expected 
that the research collaborations currently being progressed by Waterwise will reap additional 
benefits for the Evidence Base project in the medium term. During the process of working towards 
this report Waterwise has, again benefited from the input of the Evidence Base Steering Group, 
which is chaired by Jean Spencer, Regulation Director at Anglian Water and includes representatives 
from the department for Communities and Local Government, the Department for the Environment, 
Food and Rural Affairs, the Environment Agency, Ofwat, UKWIR, six water companies, Water UK and 
the Water Industry Commission for Scotland.  
 
                                                           
10  
 ²ŀǘŜǊǿƛǎŜΣ Ψ! ²ƻǊƪ tƭŀƴ ŦƻǊ ǘƘŜ !ǳƎƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ 9ǾƛŘŜƴŎŜ .ŀǎŜ ŦƻǊ [ŀǊƎŜ-Scale Water Efficiency in 
HomesΩΣ aŀȅ нллфΣ 
http://www.waterwise.org.uk/images/site/Policy/evidence_base/work%20plan%20phase%20ii%20the%20evi
dence%20base%20report%20final.pdf 
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2.3    Phase II of the Evidence Base Project 
This report is the result of work that has been carried out under Phase II of the Evidence Base for 
Large-scale Water Efficiency in Homes Project. Phase II of this project is funded by the department 
for  Communities and Local Government (CLG), the Department for the Environment, Food and Rural 
Affairs (Defra), the Environment Agency (EA) and Ofwat. The water companies have also provided in-
kind support and data provision for the project. 
 

2.3.1 What is included in this report 

 
This report summarises the results of analysis carried out as part of Phase II of the Evidence Base for 
Large-Scale Water Efficiency in Homes. It analyses nine water company projects. It builds upon the 
first phase of work under this project which was published in October 2008 (Phase I) and aims to 
improve the evidence base for large-scale water efficiency in the following areas: 
 

2.3.1.1 Water savings 
In Phase I of the project the data extracted from water efficiency trials and projects carried out in 
the UK included a mixture of trials where water savings were measured from monitoring 
consumption in households and other trials where no monitoring was carried out but estimates of 
water savings were presented. In response to feedback from stakeholders in Phase II of the Evidence 
Base project we have used only the most robust and accurate measured water savings data from the 
water company trials. This has enabled us to improve the quality of the data presented in Phase II of 
the Evidence Base. 
 

2.3.1.2 Uncertainty  
The trials included in Phase I were subjected to an assessment of uncertainty as defined in the 
UKWIR Sustainability of Water Efficiency Measures report (Report Ref. No. 06/WR/25/2)11. This 
method places the data into one of three bands with regard to both accuracy and reliability. In order 
to allow the uncertainty in the water savings to be presented explicitly, Phase II of the Evidence Base 
Project provides a 90% confidence interval for the water savings in each of the water efficiency 
trials. In addition, to allow a deeper understanding of the uncertainty in the results the distribution 
of water savings is presented graphically and the probability of a household saving water has been 
calculated for each of the trials. 
 

2.3.1.3 Carbon Emissions and Energy Savings 
As part of Phase II of the Evidence Base project, Waterwise has developed a methodology for 
determining the carbon emissions savings and energy savings which result from water efficiency 
retrofitting in homes. Climate change is now well-established as a policy and economic driver, and 
further and deeper climate change impacts are predicted which will affect not only the economy as a 
whole but specifically the availability of water.  
 
Water efficiency is unique in that it has a key role to play in both climate change adaptation and 
mitigation. In terms of adaptation, predictions are for more drought, and this, combined with 
population growth, housing growth in water stressed areas, and increases in consumption, means 
that less water will need to go further. In terms of mitigation, pumping water and wastewater to and 
from homesΣ ŀƴŘ ǘǊŜŀǘƛƴƎ ƛǘ ŀǘ ǿŀǘŜǊ ǘǊŜŀǘƳŜƴǘ ǇƭŀƴǘǎΣ ŀŎŎƻǳƴǘǎ ŦƻǊ м҈ ƻŦ ǘƘŜ ¦YΩǎ ǘƻǘŀƭ ŜƴŜǊƎȅ 
consumption, and domestic hot water accounts for 5% of UK greenhouse gas emissions (almost as 

                                                           
11 UKWIR Sustainability of Water Efficiency Measures report (Report Ref. No. 06/WR/25/2) 
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much as the UK airline industry, which accounts for 5.5% (Waterwise Calculation). Wasting less 
water will reduce these carbon outputs. 
 
Waterwise estimates that where showers, taps and toilets are included in retrofitting projects about 
45% of the overall water savings in a home are hot water savings. The carbon emissions and energy 
savings from trials, presented in this report, will help demonstrate that water efficiency has an 
important role to play, alongside and in tandem with energy efficiency, in helping the government 
meet its legally binding targets to reduce greenhouse gas emissions by 34% on 1990 levels by 2020 
and 80% on 1990 levels by 2050, and contributing to its 5-yearly carbon budgets. 
 

2.3.1.4 Understanding of costs 
Phase II of the project has sought improved visibility on the costs of water efficiency retrofitting. This 
report includes, for each of the water efficiency trials, a cost per property for retrofitting and 
customer engagement carried out and also a value for the cost per litre per property per day saved. 
 

2.3.1.5 Scenarios 
This report builds upon the work carried out in Phase I to develop a set of scenarios for large-scale 
water efficiency programmes, with Average Incremental Cost (AIC), water savings and Net Present 
Value (NPV) presented. Phase II of the Evidence Base presents new scenarios which point to how 
water efficiency could be delivered effectively in partnership and which are now better informed 
due to improved water savings and cost data. In addition, carbon and energy savings are now 
quantified in the scenarios and included in the cost-benefit analysis. 
 

2.3.1.6 Comparison of Actual and Theoretical Savings 
Also included in this report is a comparison of the actual savings with some theoretical water savings 
values which are based on microcomponents of water use. This will be useful for the water 
companies and for Ofwat as they seek to understand the effectiveness of water efficiency measures 
for their future water efficiency plans. This is described in more detail in the section 4.4. 
 
 
Waterwise is keen to find new ways to supplement the Evidence Base for Large-scale Water 
Efficiency in Homes with further information. If you know of analysis or projects that you believe 
may be a useful addition to the Evidence Base, please get in touch with Waterwise 
(iomambala@waterwise.org.uk ).  
 

mailto:iomambala@waterwise.org.uk
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3 Key Issues 
 
This section summarises the key challenges which need to be overcome in order to allow water 
efficiency to develop as a large-scale demand management option.  The relevance of each of the 
issues is described below. In addition, recommendations are also made with a view to helping 
overcome any obstacles. These recommendations are also included in Chapter 1 ς Summary of 
findings and recommendations.  

3.1 CERT 
There is currently an opportunity for water companies to partner with energy companies and gain 
credit, through Carbon Emissions Reduction Target (CERT), for carbon emissions savings as a result 
of hot water savings in the home. However, there is a regulatory issue which needs to be 
overcome in order to facilitate this process. 
 
CERT started in 2008 and runs until 31st March 2011, the UK government is currently consulting on 
extending it to 2012.  The programme is for energy suppliers (electricity and gas) who have over 
50,000 customers. Six energy companies have an obligation to achieve CO2 emissions reduction from 
homes in Great Britain. These companies are: 

 EDF 

 Scottish Power 

 Scottish and Southern Energy 

 EON, 

 NPower 

 British Gas. 
 
The energy companies are looking for ways to deliver their carbon saving allocation in the most cost 
effective manner.  They submit their proposals for carbon emissions savings delivery mechanisms to 
OFGEM, which include the specification of: 
 

 the device/ kit required  

 the distribution method for the device/kit 

 the uptake rate 

 evidence supporting the total carbon saved by the device/kit 
 
There are currently (February 2010) three water-efficient products which have been awarded CERT 
accreditation, all of which are retrofit devices which reduce shower flowrates. Following the success 
of these three products there are several other water-efficient product manufacturers who are in 
discussions to follow suit, including showerheads, tap inserts, flow monitors and shower aerators. 
The current devices have been given a cert rating of 1 tCO2e savings over a lifetime of 12 years, 
showerheads are likely to be awarded a CERT rating of 0.5 tCO2e as they are likely to be judged to 
have a 6 year lifetime. 
 
There is a great opportunity for UK water companies to use the CERT scheme to promote joint water 
and energy retrofit schemes. However, there is a regulatory issue with how the CERT scheme might 
be applied to joint water and energy efficiency retrofitting projects.  Additionality is defined as the 
extent to which a new input (action or item) adds to the existing inputs (instead of replacing any of 
them) and results in a greater aggregate. In broad terms, when this is applied to water efficiency 

http://www.businessdictionary.com/definition/input.html
http://www.businessdictionary.com/definition/inputs.html
http://www.businessdictionary.com/definition/result.html
http://www.businessdictionary.com/definition/aggregate.html
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targets it means that energy companies cannot partner with water companies to attempt to apply 
CERT credits to work that a water company has already planned to carry out. However, in principle, 
if the water company and the energy company agreed to work together prior to them defining 
suitable projects that save water and energy in the home (particularly by saving hot water), then this 
should be a way of overcoming the issue of additionality. 
 
There is consensus in the industry that there needs to be a coordinated approach from the water 
and energy industries to take advantage of the opportunity CERT presents to deliver water efficiency 
in the most cost effective way. Scenario 2 in the new scenarios presented in this report describes a 
water company partnering with an energy company to deliver water efficiency and energy efficiency 
on a large-scale. This is the most cost effective of all seven scenarios presented because of the cost 
savings achievable through having a single visit to carry out water and energy efficiency retrofitting 
and through the credit which is available due to carbon savings. Waterwise is happy to advise on the 
use of CERT for retrofitting programmes12. 
 
In order to work towards a more coordinated approach, discussions should be arranged between 
Ofwat, Ofgem, water companies, energy companies and other key stakeholders. Waterwise has 
been charged with organising this discussion. 
 

3.2 Social and Environmental Costs 
 
There is currently little guidance on how to best carry out cost benefit analysis for water efficiency 
retrofitting schemes, including how to take into account carbon emissions costs and benefits. 
 
One of the ways in which the cost benefit analysis methodology employed in the Evidence Base has 
improved from Phase I to Phase II of the Evidence Base is that it now includes the assessment of 
environmental and social benefits of water efficiency programmes for the presented scenarios (see 
Chapter 8).  An externality is a non-financial cost or benefit that may be environmental or social.  
The EBSD13 includes advice on quantifying environmental and social costs under Stage 5 and 
Appendix A of the Main Report.  ¢ƘŜ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅΩǎ Benefits Assessment Guidance (2003) 
(for England and Wales) advises on the types of externalities to be considered, and defines 
externalities as follows: 

 
ΨBecause impacts on environmental resouǊŎŜǎ ǊŜƳŀƛƴ ƻǳǘǎƛŘŜ ǘƘŜ ΨƳŀǊƪŜǘ ǇƭŀŎŜΩΣ ǘƘŜȅ 
ŀǊŜ ŎƻƳƳƻƴƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨŜȄǘŜǊƴŀƭΩ ŜŦŦŜŎǘǎ ƻǊ ΨŜȄǘŜǊƴŀƭƛǘƛŜǎΩΦ ! Ŧǳƭƭ ǎƻŎƛŀƭ cost benefit 
analysis ƛƴŎƭǳŘŜǎ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ǘƘŜǎŜ ΨŜȄǘŜǊƴŀƭΩ ŜŦŦŜcts in order to estimate the total 
social costs or benefits arising from a scheme.  External costs and benefits include those 
corresponding to the range of environmental, human health and other non-market 
social impacts, and occur when the actions of one individual/firm cause a loss in 
wellbeing (or satisfaction) to another individual/firm, and no compensation has been 
pŀƛŘ ŦƻǊ ǘƘŀǘ ƭƻǎǎ ǘŀƪƛƴƎ ǇƭŀŎŜΦΩ 

 
The current treatment of externalities is not exhaustive but takes into account those for which there 
is currently sufficient knowledge to make a robust estimate. Table 3 below gives a list of the costs 

                                                           
12

 Waterwise Technical Note on CERT - 
http://www.waterwise.org.uk/images/site/technical_notes/shower%20devices%20and%20cert%20-
%20january%202010.pdf 
13

 UKWIR, The Economics of Balancing Supply & Demand (EBSD) Guidelines (02/WR/27/4) - 
http://www.ukwir.org/ukwirlibrary/80558 
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and benefits that are either currently included or that require further work before being included in 
the calculation of average incremental social cost (AISC). 
 
Research will be carried out in order to understand how best to take account of those costs and 
benefits which are not currently included and the aim will be to include these in a future Evidence 
Base report. This will also cover Scottish Environmental Protection Agency (SEPA) and the Water 
Industry Commission for Scotland (WICS) requirements. 
 
 

Impact/Consequence of Large-scale 
Water Efficiency Activity  

External Cost 

1. Benefit of reduced energy consumption due to lower 
water company  distribution and treatment costs 

Included in the current AISC assessment 

2. Benefit of reduced energy consumption  due to 
lower hot water consumption in the home 

Included in the current AISC assessment 

3. Cost of carbon footprint of water efficiency project Included in the current AISC assessment 

4. Cost of carbon embedded in water-using devices Further work required 

5. Benefit of reduced river abstraction Further work required 

6. Benefit of reduced groundwater abstraction Further work required 

7. Benefit of deferred reservoir construction Further work required 

Table 3 - List of Environmental and Social Costs and Benefits 

 
There is a risk of double counting elements of the AISC calculations for the supply-side and demand-
side options. For example, there may be a benefit due to reduced river abstraction from water 
efficiency but there may also be a disbenefit due to increased river abstraction due to building a new 
reservoir. This is something that must be taken into account when carrying out this cost benefit 
analysis. Double counting for CERT is also an issue for projects which aim to make use of the scheme. 
Since the CERT scheme may provide a benefit to the company from credits derived from carbon 
savings of water efficiency, including the whole value of carbon saved in the AISC calculation would 
be inappropriate. 
 

3.3 Uptake 
 
Uptake rates are typically very low in water efficiency programmes; this severely limits the overall 
water savings achievable from a water efficiency project, and this means that the majority of the 
population are not being engaged. 
 
When rolling out water efficiency programmes, there are several populations that need to be 
considered: 
 

 The total number of households in the programme area; 

 the households that are invited to participate; 

 the households that agree to participate (i.e. the uptake rate); 

 the households where access is achieved; and, 

 the households where installation takes place (i.e. the installation rate). 
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The uptake rate is the percentage of customers originally invited to join the trial who take part in the 
retrofitting project, and is an area of some concern. It has a big influence on the success of a 
programme, as it influences the overall yield of the programme. 
 
As will be seen from the water efficiency trials included in this report, the uptake rates achieved are 
very low outside of two social housing based projects, the Preston Water Efficiency Initiative and 
²ŜǎǎŜȄ ²ŀǘŜǊΩǎ ²ŀǘŜǊ 9ŦŦƛŎƛŜƴŎȅ ¢ǊƛŀƭΣ ǿƘƛŎƘ ŀŎƘƛŜǾŜŘ сл҈ ŀƴŘ пр҈ ǳǇǘŀƪŜ ǊŀǘŜǎ ǊŜǎǇŜŎǘƛǾŜƭȅΦ ¢ƘŜ 
other seven trials, carried out in general housing stock, achieved uptake of between 6% and 22%. 
This is an area that could be improved with a better understanding of how to influence customer 
attitudes to water efficiency. 
 
Waterwise will seek to carry out research to understand how to achieve greater uptake rates for 
water efficiency retrofitting projects. 
 

3.4 Behavioural Change 
 
There is increasing awareness of the significant role that changing of attitudes and behaviour 
towards water efficiency has to play in delivering water efficiency on a large-scale.  
 
The interaction of the customer with the water-efficient device is what will lead to the reduction of 
water wastage. It is not sufficient to retrofit; customers also need to be educated about how to use 
new products, particularly where saving water relies on the customer interacting with their water-
using devices in a different way. If toilets are retrofitted so that they operate as dual-flush then it is 
important that those who live in such properties are made aware of how to use the short and long 
flush modes. Also if tap inserts are installed to reduce the flow through taps, it may still require a 
change of behaviour with regard to tap use to reduce water consumption. Behaviour change should 
be seen as an integral part of water efficiency retrofitting programmes. 
 
Waterwise will seek to carry out research to understand how best to encourage customers to save 
water.  
 

3.5 Metering 
 
There is currently a consensus in the water industry that installation of a water meter leads to a 
reduction in consumption of 10%. However there is little, current UK evidence to suggest that this 
is what is achieved in practice and whether this varies depending on tariffs applied. 
 
The Walker Review14 referred to a possible 16% reduction in consumption. However, some 
monitoring of properties which are going through the change from non-metered to metered, on a 
similar scale to the Evidence Base, would provide more confidence. In addition, the October 2008 
Evidence Base report described the need for a separate study on the role of metering alongside 
retrofitting of devices and education, as part of an integrated demand management approach. The 
evidence in this report shows that significant savings were achieved by the one project that put into 
practice this integrated demand management approach: the Anglian Water Ipswich Area Water-
efficient Measures Trial.  

                                                           
14 Defra Website ς Walker Review of Charging for Household Water and Sewerage Services 
http://www.defra.gov.uk/environment/quality/water/industry/walkerreview/documents/final-
report.pdf 
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Further evidence of the effectiveness of metering is required in addition to analysis of how this 
combination of metering and water efficiency retrofitting can be synergistic will be possible once 
further funding is made available to water companies to practice this method of demand 
management. 
 

3.6 Carbon Emissions and Energy savings 
 
A number of assumptions have been made in calculating the carbon emissions and energy savings 
due to the water savings in each of the trials in this report.   
 
These assumptions are discussed in Chapter 5 of this report. The model has not yet been validated 
with empirical data to ensure that the carbon and energy savings it describes relate sufficiently well 
to how what savings would be achieved in practice in a home.  
 
Further trials, involving some measurement of energy consumption either side of water efficiency 
trials would be helpful in understanding this area more clearly. 
 

3.7 Microcomponent Data and Assumptions 
 
There are a large number of assumptions used in the project; these are based on existing reports 
or published data, some of which are not evidence based. 
 
The October 2008 Evidence Base showed that there is a wide range in values used even for basic 
micro-components.  In order to further explore the issue of microcomponent estimates of water 
savings from trials, this report includes a comparison, for many of the trials, of the actual water 
savings from the trials to some theoretical level of savings for each device installed. This is the first 
step in helping to direct future estimates of water savings and presenting realistic forecasts of what 
is achievable through the installation of water-efficient devices in homes.  
 
Further research is required that is specifically designed to tackle the issue of microcomponent 
data by finding ways to link estimates to measured values. 
 

3.8 Skills Base 
 
The lack of a sufficient skills base for delivering water efficiency retrofitting is a threat to the 
ƛƴŘǳǎǘǊȅΩǎ ŀōƛƭƛǘȅ ǘƻ ŘŜƭƛǾŜǊ ǎǳŦŦƛŎƛŜƴǘƭȅ Ŏƻǎǘ-effective water efficiency retrofitting.  
 
When planning to deliver a large-scale water-efficient project, it is currently difficult to find 
plumbers with the right skill set to install water-efficient devices. Also, in terms of project 
management and effectiveness, the UK lags behind Australia where a single installer plumber 
typically delivers around 10 retrofits per day. This is an extremely important aspect of delivery which 
needs to be improved if water efficiency is to compete with other resource options. 
 
¢ƘŜǊŜ ƛǎ ŀƴ ƛǎǎǳŜ ƻǾŜǊ ƭƛŀōƛƭƛǘȅ ƻŦ ǿŀǘŜǊ ŎƻƳǇŀƴƛŜǎ ŦƻǊ ǇǊƻŘǳŎǘǎ ǘƘŀǘ ŀǊŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ŎǳǎǘƻƳŜǊǎΩ 
properties. If something should go wrong with a device which the company installs, then this could 
lead to compensation claims from customers. How long any liability should last is also an important 
question. This is one of the reasons that water companies prefer to contract out the installation 
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work.  So despite there being strong drivers preventing the development of a strong skills base to 
help deliver water efficiency, capacity needs to be built in this area to facilitate large-scale water 
efficiency programmes. 
 

3.9 Longevity of Water Savings  
 
Probably the biggest area of uncertainty in the cost benefit analysis for water efficiency is how 
water savings are sustained over time. 
 
The water companies have supplied excellent quality datasets to help improve this evidence base for 
water efficiency. However one aspect for which there is a shortfall is evidence for how well water 
savings are sustained over time. None of the trials or projects currently included in the Evidence 
Base has been able to add to our understanding of the issue of sustainability of water savings. An 
assumption of a half-life for water savings was applied to the cost benefit analysis presented in the 
October 2008 Evidence Base report. In the absence of any evidence from trials, this does seem to be 
a reasonable assumption, so the same approach will be taken in Phase II of the Evidence Base. This is 
probably the most significant area of uncertainty that has to be dealt with in the calculation of AIC 
and AISC. It will be very important at PR14 to gather more evidence to reinforce this aspect of the 
evidence base.  
 
Further research is required that seeks to understand how well, over the medium to long term, 
water savings are sustained. 
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4 The Methodology 
 
The methodology for Phase II of this project draws much primarily from the following three pieces of 
water industry work: 
 

 UKWIw όнллтύ ά! ŦǊŀƳŜǿƻǊƪ ŦƻǊ ǾŀƭǳƛƴƎ ǘƘŜ ƻǇǘƛƻƴǎ ŦƻǊ ƳŀƴŀƎƛƴƎ ǿŀǘŜǊ ŘŜƳŀƴŘέΣ 
073/WR/25/3, referred to as WR25B, from which the cost/benefit analysis procedure and 
spreadsheet tool have been used; 

 ¦Y²Lw όнллсύ ά{ǳǎǘŀƛƴŀōƛƭƛǘȅ ƻŦ ǿŀǘŜǊ ŜŦŦƛŎƛŜƴŎȅ ƳŜŀǎǳǊŜǎέΣ л6/WR/25/2, referred to as WR25A; 
and, 

 ¦Y²Lw όнллнύ ά9ŎƻƴƻƳƛŎǎ ƻŦ ōŀƭŀƴŎƛƴƎ ǎǳǇǇƭȅ ŀƴŘ ŘŜƳŀƴŘέΣ лнκ²wκнтκоΣ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ 9.{5Σ 
which is ultimately used to develop the optimum mix of resource and demand interventions to 
balance supply/demand.  The outputs generated from the WR25B spreadsheet tool are designed 
to be used in the EBSD process. 

 
The method used in this project for calculating average incremental social cost (AISC) is consistent 
with the WR25B approach, the EBSD and the Water Resource Planning Guidelines. A discount rate of 
4.5%  has been used as this was the value used by Ofwat within their financial model for PR09. In 
addition, a 25-year planning horizon has been used as this is common practice for water companies 
(in practical terms, this means assigning a zero value to all figures after 25 years up to 60 years when 
calculating the AISC values). 
 
The methodology was applied in five steps: 
 
1. Consult stakeholders to understand the gaps in the current evidence and how these can be 

filled; 
 
2. Collect evidence from water companies and other water efficiency practitioners, and then assess 

the quality of the evidence; 
 

3. Analyse the data to extract the following: 

 Water savings in litres per property per day saved and percentage reduction in consumption 

 90% confidence intervals in terms of litres per property per day saved and percentage 
reduction in consumption  

 The distribution of water savings  

 Cost per property of retrofitting and the cost per litre per day of water saved 

 The probability of a property taking part in the trial and consequently reducing their water 
consumption 

 Derive sufficient data to allow linear regression to be applied, enabling the project results to 
be generalised for water companies and other stakeholders who are considering their own 
water efficiency plans. 

 Customer response to the company initiative as described by a percentage uptake rate (i.e. 
the percentage of customers initially contacted to take part who actually took part in the 
trial or project) 

 Carbon emissions and energy savings, calculated by applying a model and methodology  that 
will be presented later in this section 

 
4. Comparison of the measured savings with theoretical saving values 
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5. Construct Scenarios and analyse the costs and benefits, in terms of water savings, for these 

scenarios using the spreadsheet tool developed under the WR25B project. 
 
The application of this methodology has yielded useful evidence which should improve the quality of 
the evidence base and help to provide stakeholders with more confidence when planning water 
efficiency retrofitting schemes. Phase II of the Evidence Base has also provided a standard 
methodology and an output format that are flexible enough to enable water companies to develop 
their own scenarios, with existing and standard tools, for the EBSD process that are consistent with 
hŦǿŀǘΩǎ ƎǳƛŘŀƴŎŜ ƻƴ Ŏƻǎǘ ōŜƴŜŦƛǘ ŀƴŀƭȅǎƛǎΦ 
 

4.1 Consulting Stakeholders 
 
Stakeholders were consulted on Phase II of the Evidence Base project in the following ways: 
 

 The Evidence Base Steering Group has added value to the Evidence Base project. The Steering 
Group, which meets quarterly, is chaired by Jean Spencer, Regulation Director at Anglian Water 
and includes representation from the water companies, CLG, DECC, Defra, the Environment 
Agency, Ofwat, Water UK, Water Industry Commission for Scotland and Waterwise; 

 Several visits were made to water companies to discuss how they could contribute and how they 
would like to see the Evidence Base develop; 

 Presentations were made to stakeholders at the following events: 

 the Nŀǘƛƻƴŀƭ IƻǳǎƛƴƎ CŜŘŜǊŀǘƛƻƴΩǎ Asset Management and Maintenance Conference and 
Exhibition, Coventry (July 2009) 

 The Environment Agency Demand Management Group Meeting, London (July 2009) 

 ²ŀǘŜǊǿƛǎŜΩǎ ¢ŜŎƘƴƛŎŀƭ {ȅƳǇƻǎƛǳƳ ƻƴ LƴƴƻǾŀǘƛƻƴ ŀƴŘ ²ŀǘŜǊ 9ŦŦƛŎƛŜƴŎȅ όbƻǾember 2009)  

 ²ŀǘŜǊǿƛǎŜ 9ŀǎǘΩǎ "Water efficiency in social housing" Workshop, Peterborough ( November 
2009); 

 Minutes of meetings and project updates were distributed to a broad range of stakeholders on a 
quarterly basis. 

 

4.2 Data Collection 
 
Information was gathered from UK water companies through written data requests, desk study and 
personal communications.  These efforts were followed up by visits to the water companies. Specific 
project reports and raw data were obtained from the companies.  The information was then collated 
and analysed.   
 
When reviewing the range of water efficiency trials and project reports, a great deal of time was 
spent trying to obtain the data in its raw form. The water companies were very keen to contribute 
and were very helpful in providing raw data, and by and large promptly after it was requested. 
However, there were occasions when a large amount of work was required by companies in order to 
make the data fit to share, as customer privacy was a key consideration. A good deal of time was 
spent, in particular, reviewing survey feedback from customers as there were a broad range of 
approaches to questions that were asked and the storing and management of this data.  
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4.3 Data Analysis  
 

4.3.1 Water Savings and Monitoring 

 
The measurement of both pre-installation and post-installation water consumption was required so 
that water savings in terms of litres saved and percentage reduction in consumption could be 
calculated. Each of the companies that contributed to this report provided data for properties that 
had been monitored for at least three months before and after retrofitting. However, several 
companies monitored for longer than two years prior to retrofitting and for up to two years post-
retrofit ting.  
 

4.3.2 Carbon Emission and Energy Savings 

 
Waterwise has developed a means of determining the carbon emissions and energy savings which 
result from hot and cold water savings from more efficient use of water.  This method has been used 
in Phase II to apply carbon emissions savings and energy savings to the included trials. This will be 
described in more detail in Chapter 5. 
 

4.3.3 Confidence Intervals 

 
The trials included in the October 2008 Evidence Base report were subject to an assessment of 
uncertainty as defined in the UKWIR Sustainability of Water Efficiency Measures report (Report Ref. 
No. 06/WR/25/2)15. This method places the data into one of three bands with regard to both 
accuracy and reliability. However, in Phase II of the Evidence Base 90% confidence intervals will be 
applied to the water savings. The aim is to make the uncertainty involved in the water efficiency 
trials as easily comprehensible as possible. One argument in favour of confidence intervals is that 
they allow uncertainty in the data to be taken into account in models to which Evidence Base data 
Ƴŀȅ ōŜ ŀǇǇƭƛŜŘ ǎǳŎƘ ŀǎ ƛƴ ¦Y²LwΩǎ EBSD framework.16 It would be difficult to take uncertainty into 
account in such models if reliability and accuracy bands were used.  
 

4.3.4 Distribution of Savings 

 
The inclusion of water saving histograms in this report has given us further insight into how 
customers respond to being engaged by companies through water efficiency retrofitting. It will also 
show us that there is a fairly predictable structure to the distribution of savings obtained from water 
efficiency retrofitting projects.  
 

4.3.5 Understanding Costs 

 
It is essential that the Evidence Base presents data that allows the cost of implementation of water 
efficiency trials to be evaluated. The cost of water savings is something which is clearly defined in 
each of the water efficiency retrofitting trials in this report. Including cost analysis of the trials in the 
Evidence Base will help harness the experience gained from budgeting for different sizes and types 

                                                           
15 UKWIR Sustainability of Water Efficiency Measures report (Report Ref. No. 06/WR/25/2) 
16

 UKWIR, The Economics of Balancing Supply & Demand (EBSD) Guidelines (02/WR/27/4) 
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of water efficiency trial. This will be invaluable when upscaling to large-scale water efficiency 
projects.  
 

4.3.6 Linear Regression 

 
In Phase II, linear regression has been used to model the relationship between the pre-trial water 
consumption and that post-trial. The model depends linearly on the unknown parameters to be 
estimated from the data17.  For each property, the post-trial consumption (y-axis) is plotted against 
the pre-trial consumption, so that each property represents one point plotted on the chart. A 
straight line is then drawn through the points on the chart which is calculated to be a line of best fit. 
The method of least squares assumes that the line of best-fit of a given type is the line that has the 
minimal sum of the offsets squared (least square error) from a given set of data18. This method of 
finding a line of best-fit is the most commonly used. In practice, the square of vertical offsets is 
usually minimised as opposed to perpendicular offsets (see Figure 1). 
 
 

 
 

Figure 1 - Diagram showing vertical and perpendicular offsets
19

 

 
In order to understand how good the fit of the line is, a quantity referred to as R2 can be used. This 
represents the percentage of the variation in the outcome that can be explained by the model. This 
provides us with a good way of assessing whether there is a substantive relationship between pre 
and post-trial consumption. This means that if R2 is found to be 0.6, then the line of best fit describes 
60% of the relationship between the two variables. 
 
The statistical modelling required to accomplish this was carried out in SPSS, but could just as easily 
be done using Microsoft Excel.  Using this technique enables the forecasting of water savings 
achievable in similar types of project carried out elsewhere. 
 

4.3.7 Uptake Rates 

 
Data was available for each of the trials included in Phase II to allow the level of customer interest, 
as expressed by the uptake rate to be included for each of the retrofitting trials. The uptake rate 
simply describes the proportion of customers invited to benefit from the trial who actually end up 
taking part. This is a useful reference for stakeholders who are planning to carry out water efficiency 

                                                           
17

 CƛŜƭŘΣ !ΦΣ нллфΣ Ψ5ƛǎŎƻǾŜǊƛƴƎ {ǘŀǘƛǎǘƛŎǎ ¦ǎƛƴƎ {t{{ΩΦ ¢ƘƛǊŘ 9Řƛǘƛƻƴ Sage Publications Ltd.  
18

 http://www.efunda.com/math/leastsquares/leastsquares.cfm 
19

 http://mathworld.wolfram.com/LeastSquaresFitting.html 
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projects, as it has previously been difficult to date to gauge how many customers need to be invited 
in order to ensure a certain level of participation in a trial or project. 
 
 

4.4 Comparison of the Measured Savings with Theoretical Savings Values 
 
The data received from the companies included details of the products which were installed in many 
of the properties whose consumption had been monitored in the periods before and after 
retrofitting. Therefore a comparison was made between the actual savings which would have been 
achieved based on the following estimates:  

 

  l/prop/day  

Toilet conversion to dual-flush 30.0 

Cistern displacement device installed 11.5 

Water-efficient showerhead installed 25.2 

Tap insert installed 0.9 
 

Table 4 - Theoretical savings used for comparison with measured data from trials 

 

 Toilet conversion to dual-flush 
It has been assumed that on average conversion of a toilet to dual-flush using a retrofit device will 
result in an average 2.5 litre reduction in flush volume (for example, a reduction in average flush 
volume from 7.5 to 5.0 litres). It is also assumed that on average a toilet is flushed 11.5 times each 
day (Essex and Suffolk Water, 2005 and South West Water, 2007). Hence a saving of 30 lpd was used 
for the comparison of actual and theoretical savings. 
 

 Cistern displacement device installed 
The majority of trials included in this report installed a one litre volume cistern displacement device 
such as a save-a flush bag. The theoretical savings used in the comparison was based on the 
assumption of 11.5 flushes per day and hence 11.5 litres per cistern displacement device installed. 
 

 Water-efficient showerhead installed 
The theoretical saving for the installation of water-efficient showerheads was based on a pre-trial 
shower flowrate of 9 litres per minute and average shower duration of 7 minutes (Waterwise, 
2007)20. It is then assumed that the initial volume of water used in a property (63 litres per person 
per day multiplied by an average occupancy taken to be 2.4) is reduced by a sixth (Severn Trent 
Water, 2006 and United Utilities, 2007). These assumptions provide us with a theoretical saving of 
25.2 litres per property per day from installing a water-efficient showerhead. 
 

 Tap insert installed 
The October 2008 Evidence Base report provided users with a table which presented disaggregated 
water savings from various water company-led water efficiency trials. The range of savings for tap 
inserts was 2.07 to 24.89 lpd. However, these values do not take account of how many of the 
devices are assumed to be fitted or how appropriate the fitting of the tap insert was in that case. It 
was considered that due to the lack of specific information on the effectiveness of tap inserts in 
water efficiency retrofitting projects a conservative value should be applied. Using an iterative 

                                                           
20  Waterwise, The Water and Energy Implications of Bathing and Showering Behaviours and Technologies, 
April 2009 
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process, a value of 0.9 lpd per tap insert installed was finally applied to the comparison where tap 
inserts are installed. 
 
 

4.5 Creating Scenarios: The Spreadsheet Tool for the Calculation of AIC and 
AISC 

 
Seven scenarios were created which represent ways in which: 
 

 an organisation might deliver water efficiency through partnership 

 a water company might integrate water efficiency with its other activities such as metering 

 water efficiency might be included in government schemes such as the Community Energy  
Saving Programme (CESP) or the Decent Homes standard. 

 
In order to calculate the net present value (NPV), AIC and AISC, the same spreadsheet tool as was 
used in Phase I of the Evidence Base was employed in Phase II. Screenshots of the tool are provided 
in Appendix A. 
  
For each step in the spreadsheet tool where data is entered, uncertainty is accounted for with a 
range of values: a best estimate (i.e. most likely), best case (i.e. an optimistic result) and worst case 
(i.e. a pessimistic result).  For example, for costs, the best case would be the lowest cost and the 
worst case would be the highest cost.  The best estimate would be the most likely cost. 
 
The tool is used in six steps: 
 

4.5.1 Step 1: Target Households 

 
Projected household numbers (i.e. target households) are inputted for up to four subgroups of 
households in each zone.  These subgroups can vary either in the water savings made or costs 
incurred.  For example, the target population may be split between metered and unmetered 
households or between urban and rural households.  Each subgroup can be treated individually with 
regard to scheme uptake, costs and water savings; however, each household subgroup must be 
mutually exclusive in order for the ǘƻǘŀƭ ƘƻǳǎŜƘƻƭŘǎΩ ȅƛŜƭŘǎ ŀƴŘ !L/ǎ calculated to be meaningful. 
 

4.5.2 Step 2: Uptake Rates and Uncertainties 

 
The uptake rate is the percentage of the target population that participates in a scheme.  In most 
cases the uptake rate is crucial to determine the water savings that may be made.  Given the 
unpredictability of behaviour, uncertainties around uptake rate are in many cases the most 
significant. 
 
In developing scenarios, assumptions need to be clearly statedΦ  CƻǊ ŜȄŀƳǇƭŜΣ άmeasured households 
are usually assumed to achieve a higher uptake rate for water efficiency schemes than unmeasured 
due to the financial incentive to save waterέ ƻǊ άǳǇǘŀƪŜ ǊŀǘŜ ƛǎ ŀǎǎǳƳŜŘ ǘƻ ōŜ ŎƭƻǎŜƭȅ ǊŜƭŀǘŜŘ ǘƻ ǿƘŀǘ 
the scheme offers in terms of subsidies for water-saving devices and their installation, and the 
extent ǘƻ ǿƘƛŎƘ ǘƘŜ ǎŎƘŜƳŜ ƛǎ ǇǊƻƳƻǘŜŘέ. 
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When rolling out water efficiency programmes, there are several populations that need to be 
considered: 

 the total number of households in the programme area; 

 the households that are invited to participate; 

 the households that agree to participate (i.e. the uptake rate); 

 the households where access is achieved; and, 

 the households where installation takes place (i.e. the installation rate). 
 
The uptake rate has a big influence on the success of a programme, as it influences the overall yield. 
 
A scheme can be ŀǎǎŜǎǎŜŘ ŀǎ ŀ Ψƻne-ƻŦŦΩ ƻǊ ŀǎ ŀ ΨǇŜǊƛƻŘƛŎ implementationΩ.  A one-off 
implementation assumes that the scheme is implemented in Year 1 and takes X years to complete, 
with no re-implementation.  Periodic implementation allows the planner to implement the scheme 
as many times as is required throughout the twenty-five year planning period, in order to maintain 
savings.  Periodic implementation can also be used to allow uptake to be delayed until scheme set 
up is completed, if scheme set up is deemed to take more than two years.  All the projects and 
examples in this report are one-off implementations and assume that there is no replacement or 
repeat programme led by a water company after the initial installation of devices. 
 
The tool also allows for a change in water savings over time to be included, if supported by evidence; 
however, for most of the projects there will be limited time series data, typically only one or two 
years.  Therefore, the spreadsheet tool uses a method of projecting water savings forward in time 
that allows for decay in savings that may be due to behaviour, customer intervention (e.g. removal 
or replacement of the device) and/or device underperformance. 
 
Water efficiency measures (WEMs) are installed in multiple households and result in a volume of 
water saved.  It is assumed that the volume saved in Year 1 is known and so the savings are 
calculated as the sum of households multiplied by water savings per household per year.  After this 
time we do not know what the water savings may be: they may continue at the same level or they 
may decrease.  The reason for the decrease may be that a proportion of households each year 
remove a WEM or that a proportion of the WEM deteriorate such that water saving is reduced.  The 
reduction in water saving may start immediately; therefore, the volume should take into account 
any fall off in water savings during the first year. 
 
The WEM is assigned a 'half-life' distribution: the years from time of peak savings until only half peak 
savings are delivered.  The half-life represents the length of time in which half of the measures will 
be replaced or abandoned.  It also represents the time taken for deterioration of devices to yield half 
the peak savings.  It is assumed that when the measure is replaced, abandoned or deteriorates, no 
future water savings are made. 
 
Using this approach, a range of projected water savings is made as best estimate, best case and 
worst case.  The half-life needs to be estimated for each of these cases.  Time series evidence can be 
used, if available, to estimate the half-life; however, in most cases this information will not exist.  
Therefore, guidance has been developed and applied to ensure consistency: 
 

 the best estimate (i.e. most likely) value is given by a half-life equal to half the asset life; 

 the best case is given by a half-life equal to two times the asset life; and, 

 the worst case is given by a half-life equal to one quarter of the asset life. 
 
For example, a water saving measure may have an asset life of ten years (where asset life is a 
distribution with a mean of ten) after which time it is expected that the water savings from this 
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particular WEM will become zero.  The initial water saving is 100 units.  Using the process set out 
above, the savings would have a best estimate half-life of five years, so the savings are halved to 50 
units at the end of Year 5 (Figure 2). 
 

 
 

Figure 2.  Half-life of water savings from retrofitting trials and projects. 

 
Half-life feeds into the uptake rate calculations and determines how quickly the households that 
take up the scheme arŜ ǊŜǘǳǊƴŜŘ ǘƻ ǘƘŜ Ψƴƻǘ ǘŀƪŜƴ ǳǇΩ population.  
 

4.5.3 Step 3: Costs 

 
The range of costs for each of the scenarios was established from project analysis.  The cost of fitting 
will depend on whether the scheme includes free professional installation, subsidised professional 
installation or if the customer is expected to fit the device themselves.  If the company employs a 
plumber to install the device(s) then the cost of installation will be based on the average hourly rates 
and the average time it takes to fit the device. 
 
Customer recruitment costs apply to the entire target population, regardless of whether they 
participated in the scheme or not.  There are also administrative and data handling costs. 
 
All costs of all devices, visits and installations mentioned in this report were met by the water 
company or other authorities and none by the customer. 
 

4.5.4 Step 4: Water Savings 

 
Savings (yield) in litres per household per day for the worst case, best estimate (i.e. most likely) and 
best case for each target population are inputted into the tool. 
 

4.5.5 Step 5: Social and Environmental Costs and Benefits 

 

Half life 
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If data is available, social and environmental costs and benefits should be considered in order to 
include externalities such as the cost/benefit of the water remaining in the environment and/or the 
impact of the scheme on householders. There is also the possibility for water companies to generate 
income through schemes such as Carbon Emissions Reduction Target (CERT) which recognises the 
role of water efficiency in helping the UK meet its carbon reduction targets. The environmental and 
social costs/benefits may be entered as the best case, best estimate and worst case savings in 
megalitres and/or per installation.  The net costs/benefits are entered with savings applied as a 
negative value.  
 
 

4.5.5.1 Calculation of AIC and AISC for the Scenarios 
The spreadsheets used to calculate AIC and AISC for each of the scenarios are given in Appendix A. In 
this section, the main assumptions required to calculate these costs are summarised. In addition 
Table 5 gives a description of the costs and benefits that could be applied to this process. This was 
ǇǊƻŘǳŎŜŘ ǿƛǘƘ ǊŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜ ΨBest Practice Principles in the Economic Level of Leakage 
/ŀƭŎǳƭŀǘƛƻƴΩΣ ǘƘŀǘ ǿŀǎ ǇǊƻŘǳŎŜŘ by Ofwat, the EA and Defra in 2002 21. Unfortunately, the 
knowledge-base does not yet exist to include all of the possible components in the cost benefit 
analysis for large-scale water efficiency.  
 
 

4.5.5.2 Determining Hot Water Savings in the Home 
In order to determine the carbon and energy savings which are achieved through improved water 
efficiency the amount of hot water saved as a proportion of the total water saving needs to be 
understood.  The assumptions below are necessary to disaggregate the hot and cold water savings. 
 

 If a shower retrofit are included in project it is assumed that 45% of total savings are hot water 
savings associated with shower and tap retrofit. 

 

 If shower retrofit is not part of the project, it is assumed that 2% of total savings are hot water 
savings associated with tap retrofit. 

 
Once it is understood how much the hot and cold water savings amount to the Waterwise model for 
calculating carbon and energy savings, as described in Section 5, can be used to calculate carbon 
emissions and energy savings, as described in items 1 and 2 of Table 5. 
 
 

4.5.5.3 Calculation of Carbon and Energy Savings from Hot and Cold Water Savings. 
 
Once the savings have been disaggregated, the following assumptions are used to calculate the 
carbon and energy savings achieved: 
 

 0.747 tCO2e is saved per Ml of water saved (hot or cold) 
 

 8 tCO2 are saved per Ml of hot water saved 
 

 44000 kWh of energy is saved per Ml of hot water saved 
 
 

                                                           
21 The Tripartite Group (Ofwat, EA, Defra), Best Practice Principles in the Economic Level of Leakage 

Calculation, March 2002. 



39 | P a g e 

 

4.5.5.4 Carbon Footprint of a Water Efficiency Product 
Item 3 in Table 5 describes the calculation of the cost of carbon emitted in the course of a water 
efficiency project. In order to carry out this assessment the following assumptions were made: 
 

 Carbon emissions from vehicles involved in the water efficiency device installation range from 
best case 140 gCO2/km, best estimate of 160 gCO2/km and a worst case of 220 gCO2/km. 

 In addition a estimate was made in each case of a best case, best estimate and worst case 
number of kilometres travelled by a vehicle in the course of water efficiency retrofitting. In cases 
where properties are less likely to be geographically dispersed, such as the social housing 
scenario, lower figures can be used than in a scenario such as retrofitting a whole town because 
this will require more travelling in a vehicle. 

 
 

4.5.5.5 Impact on Abstraction and Water Resource Management Plans 
Items 5 and 6 in Table 5 describe the possible benefits obtainable through carrying out water 
efficiency on large-scale to have a positive impact on water resources by reducing abstraction from 
rivers and ground water. If large-scale water efficiency can have such an effect, it would relieve 
pressure on supply demand balances, and could potentially lead to deferment of investment in 
large-scale supply options such as reservoir construction. However, further work is required to 
understand the scale of any such effect and so this has not been included in the AISC calculation in 
this report. 
 
 

4.5.5.6 The Cost of Carbon 
The cost of carbon in this project was derived from the Department for Energy and Climate Change 
ό59//ύ ŘƻŎǳƳŜƴǘΥ ΨA brief guide to the new carbon values and their use in economic appraisalΩ22. 
This document presents a table of carbon values and sensitivities for the period 2009 ς 2050.  For 
each year low, central and high carbon prices are presented for two different categories: traded and 
non-traded. Guidance was sought from DECC as to how these prices should be applied to the two 
categories of carbon emission that stem from a reduction in water consumption: energy indirect and 
domestic hot water savings. 
 
ά/ŀǊōƻƴ ŜƳƛǎǎƛƻƴǎ ǘƘŀǘ are captured under the European Union Emissions Trading System (EU ETS) 
are ƪƴƻǿƴ ŀǎ ΨtradedΩ carbon emissions. This is understood to mean that: 
 
1. Carbon emissions produced by the use of electricity, such as for the operation of pumps and 

treatment of water on the distribution network, should be treated as traded carbon emissions. 
2. Carbon emissions produced by the use of gas, such as for the heating of hot water by a gas-fired 

boiler in the home, should be treated as non-ǘǊŀŘŜŘ ŎŀǊōƻƴ ŜƳƛǎǎƛƻƴǎΦέ 
 
For 2010, the traded and non-ǘǊŀŘŜŘΣ ΨŎŜƴǘǊŀƭΩ ŎŀǊōƻƴ values are 22 pounds per tCO2e and 52 
pounds per tCO2e. Hence in order to calculate the carbon price that should be applied to carbon 
saving in water efficiency projects. Therefore, using the carbon savings from trials in this report, a 
weighted carbon price was calculated. The following values will be used in the calculation of AISC in 
the scenarios: 
 

                                                           
22

 DECC, Carbon Appraisal in UK Policy Appraisal: A revised Approach A brief guide to the new carbon values 
and their use in economic appraisal 
 
 

http://www.decc.gov.uk/media/viewfile.ashx?filepath=what%20we%20do/a%20low%20carbon%20uk/carbon%20valuation/1_20090901160357_e_@@_carbonvaluesbriefguide.pdf&filetype=4
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 For projects where water-efficient showerheads are installed  the carbon value will be taken as 
47.0 pounds per tonne CO2e 

 Where shower retrofit is not targeted through the installation of water-efficient showers, the 
carbon value will be taken as 26.2 pounds per tCO2e. 

 
These carbon values are derived from the weighted value of carbon figures presented for each trial, 
which are given in Table 12 (Chapter 6). 
 

4.5.6 Step 6: Results 

 
After all the data have been inputted, a worksheet of the tool displays the AICs and yield/cost 
profiles over the 25 year assessment period for each of the target household groups, as well as for 
all households.  The spreadsheet tool allows planners to see instantly how cost-effective spending is 
in different areas by looking at the change in the AIC. 
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Impact / Consequence of 
Large-scale Water Efficiency Activity 

External Cost External Benefit 
 

Comment 

1. Reduced energy consumption due to 
lower water company  distribution 
and treatment costs 

 The cost of carbon emissions and 
energy saved 

Included in the current AISC 
assessment 

2. Reduced energy consumption  due 
to lower hot water consumption in 
the home 

 The cost of carbon emissions and 
energy saved 

Included in the current AISC 
assessment 

3. Carbon footprint of water efficiency 
project. 

The cost of carbon emissions from 
vehicles involved in the retrofitting 
activities 

 Included in the current AISC 
assessment 

4. Carbon embedded in water-using 
devices 

The value of carbon embedded in 
devices 

 Not currently included in the AISC 
calculation 

5. Reduced River Abstraction  Use (e.g. recreation, angling) and 
Non-use (e.g. 
conservation value) benefits of 
improved river flows 

Not currently included in the AISC 
calculation 

6. Reduced Groundwater Abstraction  Use and non-use benefits of 
improved wetlands and river flows 

Not currently included in the AISC 
calculation 

7. Deferred reservoir construction 
 

Avoided benefits of water 
based recreation (e.g. angling, water 
sports) 

Avoided costs of landscape 
disamenity and construction 

Not currently included in the AISC 
calculation 

 
Table 5 - External Costs and Benefits of Large-scale Water Efficiency Projects 
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5 Carbon Emissions and Energy Savings 

5.1 Introduction 
 
The benefit of carrying out combined water and energy retrofitting is considerable. There are water 
and energy saving opportunities within the direct operations of both utilities, but in general these 
are recognised and are being addressed. The greater opportunity lies in an integrated approach to 
domestic water and energy use ς to tackle the 5% of UK greenhouse gas emissions mentioned 
above, as well as household water and fuel bills. This will also reduce the carbon and financial costs 
of the water industry as less water and wastewater will need to be treated, and pumped to and from 
homes. 
 
However, to quantify this, there is a need to understand how household energy bills are affected by 
improved water efficiency as energy saving is potentially a very significant benefit from managing 
household water demand. In a similar vein, it is important to be able to apply carbon savings to 
specific water efficiency measures so that they can be compared side by side with energy efficiency 
measures. If this can be done, there is great potential for cost effective water efficiency measures to 
be included in government retrofitting schemes covering every home in the country in the next two 
decades.  
 

 
Figure 3: Energy consumption in the home. Source: BERR 2006
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This section explains the assumptions made in calculating the energy and carbon values for hot 
water use in the home and how this will be applied to Phase 2 of the Evidence Base for Large-scale 
Water Efficiency in Homes. It is important that these figures are taken as estimates, as there are 
many variables - such as the age and type of heating system, water pressure, and time of year - 
which will affect how much energy and water is used in each case.  
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 Values calculated from BERR statistics on domestic energy consumption by end use, located at 
stats.berr.gov.uk/energystats/ecuk3_6.xls, accessed 13/11/08 




























































































































































