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EXECUTIVE SUMMARY 

This report sets out the current and forecast ownership (O), frequency of use (F) and 
volume per use (V) values to be used in South East Water’s household consumption 
forecast for the Water Resources Management Plan (WRMP) 2020 to 2080. The 
values have been derived from data collected from South East Water’s 2011 and 2016 
customer surveys of appliance use and from external data sources. The high affluence 
of South East England relative to the national average has been taken into account. 
 

The micro-component categories that have been assessed are: 

 Toilet flushing 

 Personal washing (i.e. showering, bathing and handwashing) 

 Clothes washing 

 Dish washing 

 Miscellaneous internal use 

 External use 
 
The values for O, F and V derived from the 2016 customer survey have been compared 
with values from other data sources to check for consistency. It was found that there 
was good consistency and so the results from the 2016 customer survey can be used, 
together with data from external data sources, with confidence in the development of 
the household demand forecast for the WRMP. The base year for the micro-
component analysis presented in this report is 2016, which is consistent with the Draft 
WRMP (December 2017). 
 
The findings have been used in the household micro-component water consumption 
elements of South East Water’s Demand Forecasting Model. 
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1.0 INTRODUCTION 

1.1. Background 

South East Water (SEW) is using micro-components analysis to calculate forecast 
household consumption for its WRMP 2020 to 2080. This involves estimation of current 
and forecast ownership and usage of water using appliances. The Environment 
Agency require that values be reported for six micro-component categories: 
 

 Toilet flushing 

 Personal washing (i.e. showering, bathing and handwashing) 

 Clothes washing 

 Dish washing 

 Miscellaneous internal use 

 External use 
 
Current good practice guidance in the development of micro-component values is 
described by UKWIR (2012) (ref O in list of references in Section 12.0). 
 

 
O, U, F and V are used in this report as follows: 
 

O = ownership of appliance (expressed as %) 
 

U =  users of appliance (%).  
 
Sometimes the % values quoted are for those who use an 
appliance instead of those who own an appliance – this 
report quotes ownership values unless otherwise stated 
 

F = frequency of appliance use per day (expressed as number of 
uses per head or per property for those who own the 
appliance)  
 

V = average volume per use (usually expressed in litres (l)) 
 

The report also uses the following abbreviations:- 
 
PCC     =  per capita consumption (l/head/day) 
mHH    =  measured households (i.e. household properties at 

which a meter has been installed and the customer is 
billed according to the metered water volume) 

umHH  =  unmeasured households 
 

 
 
This report often refers to South East Water’s 2016 customer survey (ref B), which 
describes the survey, confirms its representativeness of the wider South East Water 
customer base and presents its findings. The 2016 customer survey has been a major 
source of data for the micro-component analysis. 
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1.2. Purpose 

This report sets out the current and forecast O, F and V values to be used in South 
East Water’s household consumption forecast for the WRMP. The values have been 
derived from data collected from South East Water’s 2016 customer survey of 
appliance use and from external data sources. The findings have been used in the 
micro-component model of household water consumption. 
 
 

1.3. Changes for final WRMP 

No changes have been made to the micro-component data and analysis since the Draft 
WRMP, except that water use for handwashing has been separately identified in 
Section 10, and has now been more appropriately allocated to “personal washing” 
instead of “other internal use” for reporting in the Environment Agency water resources 
planning tables, and some corrections to text and data in Sections 5.1 and 5.3. 
 
2016 has continued to be used as the base year for micro-component analysis.  

 
1.4. Report structure 

 Section 2.0 describes the data sources and presents a list of references  
 

 Sections 3.0 to 11.0 describe the derivation of O, F and V values for:  
 
Toilet flushing (Section 3.0)  
Bath personal use (Section 4.0)  
Shower personal use (Section 5.0)  
Clothes washing by washing machine (Section 6.0)  
Clothes washing by hand (Section 7.0)   
Dishwashing by dishwasher (Section 8.0)  
Dishwashing by hand (Section 9.0)  
Handwashing and miscellaneous internal use (Section 10.0)  
External water use (Section 11.0)  
 

 Section 12.0 presents a list of references (data sources)  
 

 Appendix 1: presents key tables from the WRc 2012 report for South East 
Water   
 

 Appendix 2: presents summary graphs from the South East Water 2016 
customer survey  
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2.0 DATA SOURCES 

2.1. Data sources 

A wide range of data sources for O F and V values have been considered (see list in 
Section 12.0). All the data sources have been reviewed but the following have provided 
the main sources of data for this study:- 
 

 (A) South East Water’s 2011 customer survey  

 (B) South East Water’s 2016 customer survey 

 (C) WRc’s 2012 compendium of micro-component values 

 (D to N) Market Transformation (MTP) reports  
 
The data in the other sources either have been superseded by the above documents 
or provide useful information for just a few data items. 
 
A summary description of each data source (listed in Section 12.0) is provided below. 
 

(A) South East Water’s 2011 customer survey provides tables or graphs of O F 
and V data used in the 2014 WRMP.  
 

(B) South East Water’s 2016 customer survey provides a good source of current 
(2016) O F and V values (for those items that customers were questioned 
about)  
 

(C) WRc’s 2012 compendium details O, F and V values based on various WRc 
micro-component monitoring studies for several water companies since 2002. 
It therefore provides a good source of data to compare with South East 
Water’s or to fill in gaps in information. The key data tables are attached at 
Appendix 1.  
 

(D) to (N).  Defra’s Market Transformation Programme (MTP) is an important data 
source. During 2010 to 2012 the MTP published various documents (refs D to 
N) that describe past and potential future ownership and usage of domestic 
appliances. They are based on detailed studies of available data from within 
the water and energy industries, and appliance supplier organisations. The 
documents can be found at: http://efficient-products.ghkint.eu/cms/index.html 
They provide projections for three scenarios:- 

 

 The “Reference Scenario”: This is a projection of what is likely to happen 
without any new policy intervention. The scenario is based on trends 
current at the time, technology developments and policies that were 
already in place. 
 

 The “Policy Scenario”: This scenario estimates what could be achieved 
through an ambitious but feasible set of policy measures if the agreement 
of all stakeholders was obtained.  
 

 The “Earliest Best Practice Scenario” (EBP): This is a projection of what 
could happen if the best available products and technologies were 

http://efficient-products.ghkint.eu/cms/index.html
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adopted, coupled with ambitious Government policies. 
 

 This study has used the Reference Scenario as the primary basis for 
identifying future trends in O, F and V values. The reference Scenario also 
provides useful estimates of values to compare with South East Water’s 
customer survey results. 

 
(O) The UKWIR (2012) report provides guidance to water companies on how to 

undertake micro-components analysis of household water consumptions, and 
quotes some data from other sources (in particular MTP or WRc). The report 
has been included in the review for this project because in a few cases it 
presents data that is not available in the WRc or MTP documents.  
 

(P) to (R). The Waterwise (2016) report (P) and the Which? website (Q and R) 
provide details of the water volumes of the most efficient white goods that are 
available on the market, which can be used as indicators of possible future 
trends in water use for washing machines, dishwashers and showers.  
 

(S) and (T). The monitoring studies of Stamminger et al provide some information 
on water use in the kitchen, in particular for washing dishes by hand.  
 

(U) The Aquaterra 2012 report describes the development of the micro-
component model which was subsequently used for the 2014 WRMP. It used 
a combination of the South East Water 2011 customer survey results and 
data from older data sources to derive O, F and V values and forecasts. The 
Aquaterra report presents information on a different basis to that being used 
for the current study and some of the data sources have been superseded by 
more recent work (refs B to O). However, it provides a useful benchmark 
against which to compare O, F and V values.  
 

(V) Professor Herrington’s work represents one of the first published detailed 
micro-component studies. However, much of the assessment was based on 
desk studies and the work is over 25 years old, and so its O, F and V values 
have not been used in this study except where no other data exists. 

 
(W) The WRc 2005 report records findings from monitoring of micro-component 

water consumption at 447 unmeasured households across England and 
Wales during 2000 to 2002. It therefore represented an important source of 
data on water use behaviour for unmeasured households. The data is now 
over 15 years old. The 2012 WRc report (ref C) uses this and results from 
other, more recent, monitoring studies and so its findings supersede the 2005 
report.  
 

(X) The Liverpool John Moores University study, managed by Richard Critchley 
(then of United Utilities), provides a useful review of water and energy use by 
showers. 
 

(Y) The report by Ofwat et al examined key reasons for differences between the 
per capita consumption values reported by water companies. See Section 
2.2.  
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2.2. Affluence of South East England 

The review of reasons for variations in per capita consumption (ref Y) found strong 
correlations with socio-economic classification and weather conditions. Water 
companies in South East England which reported high per capita consumption values 
(including South East Water) were found to be in areas of higher affluence and to have 
warmer/drier summers than the rest of England and Wales. The map below, for 
example, shows the proportion of homes in Social Grades ABC1 by 2001 Census 
Output Area. 
 

 
 
 
High affluence means that customers are more willing to make discretionary (i.e. non-
essential) internal use of water. In addition, they are more likely to have gardens, which 
combined with the warmer/drier summer weather, would result in greater external use. 
In consequence, it is appropriate that some O, F or V values derived for internal and 
external water uses (in Sections 3 to 11) are significantly higher than national 
averages. 
 

 
2.3. Comparison between 2007, 2011 and 2016 customer surveys 

The raw data available from the 2007 and 2011 customer surveys has been analysed 
and compared with the findings from the 2016 customer survey. As shown below, the 
2016 survey is more reliable than the previous surveys because: 
 

 The information is more up-to-date, and records current ownership and usage. 

 The 2016 survey is more representative – it has more respondents, and the 
average occupancy and the age profile of the homes in the survey are much 
closer to the company profiles (as shown below). 
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 The 2016 survey results (as reported in this document) have been re-weighted 
to correct for age representation. There is no indication that the results from the 
2007 or 2011 surveys were age-profile corrected and so some of the data used 
may not be fully accurate. 

 
The 2016 customer survey used a combination of online and postal survey methods, 
whereas the 2007 and 2011 surveys used just postal contacts. As a result the 2016 
survey obtained more respondents and a more representative sample (see reference 
B for more details). The average occupancy is much closer to the company average 
of 2.5, as shown in the table below, and the age representation is much closer to the 
company actual as calculated from official data from the Office for National Statistics, 
as shown in the following graph. 
 

 2007 survey 2011 survey 2016 survey 

Number of respondents 12,157 10,608 14,374 

Average occupancy of 
respondent’s homes 

2.10 1.97 2.43 

 
 

 
 
 
The ownership levels (usage levels in the case of baths and car washing) recorded by 
each survey are shown below, together with the age-corrected weighted values for the 
2016 survey. It shows that shower ownership has increased whilst bath use has 
reduced over time, which is consistent with expected trends reported for example by 
MTP. Dishwasher ownership has increased since 2007. 
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The average frequencies of use recorded by the surveys are broadly consistent. As 
expected, shower use has increased and bath use reduced since 2007. 

 

 
 

In the case of the 2016 survey, the graphs of ownership and frequency include 
weighted results, to take account of the over-representation of over-65 year olds in the 
sample. This is important as in some cases customer behaviour is strongly affected by 
age profile. The analyses for the 2016 survey were corrected for age bias by:  
 

 Separating the responses into exclusively 65-or-over households and all other 
households (some of which have some individuals aged over 65)  

 Applying a 0.71 weighting to data for exclusively 65-or-over households before 
combining with other households (the 0.71 factor was calculated by taking 
account of occupants aged 65-or-over in “other households”).  
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3.0 TOILET FLUSHING 

This section starts (in Section 3.1) by looking at Market Transformation Programme 
(MTP) data for their Reference Scenario, as this provides an authoritative external data 
source for estimates of national O, F and V values and anticipated future trends. It also 
comments on values available from WRc or other key external data sources. 
 
Then it considers results from SEW’s 2016 customer survey (Section 3.2). 
 
Section 3.3 identifies preferred values based on consideration of all data sources. 
 
The following sections (Sections 0 to 11.0) for other water uses follow a similar 
structure. 

 

3.1. MTP and WRc data 

See MTP ref H, pages 10-13 
 
 
OWNERSHIP (%) 
 

Model 2010 2020 2030 2040 
(extrapolated) 

>9 + 9 + 7.5 
litre 

33% 4% 0% 0% 

6 litre 
 

23% 9% 3% 0% 

6/4 litre 
(av. 5 litre) 

44% 81% 80% 80% 

6/3 + 4.5 l 
(av. 4.5 l) 

0% 6% 14% 14% 

4/2.6 + <4.5 
litre (av.3.3l) 

0% 0% 3% 6% 

 
Note: blue highlight, in this and subsequent tables of MTP values, indicates values 
taken directly from MTP, whereas values in cells with no highlight (last column in this 
table) have been extrapolated or inferred from the MTP data. 
 
All data sources assume 100% ownership of toilets, but no other external data source 
provides a similar breakdown by model. 
 
 
FREQUENCY OF USE  
 
MTP estimate the average flushing frequency is 4.71 flushes per head per day 
(equivalent to 11.30 flushes per property per day based on an average occupancy of 
2.4) based on WRc monitoring (ref W), and assume it will remain at this level in the 
future. 
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WRc’s 2012 compendium (ref C and see Appendix 1) present similar values of 11.27 
and 10.84 flushes per property per day for unmeasured and measured households, 
respectively. It identifies however, that average use per person reduces with increasing 
occupancy (presumably because of reduced average time in the home as the 
occupancy increases).   
 
 
VOLUME PER USE (l/use) 
 

 2010 2020 2030 2040 

MTP estimated 
average flush 
volume (litres) 

5.06 4.88 4.79 - 

Revised average 
flush volume  
(litres) 

6.55 5.22 4.91 4.83 

 
These average volumes are based on the assumed ownership of each model (see 
above) and assumed average flush volume for each model. The MTP estimated 
average volumes are inconsistent with their data, and so the “revised average flush 
volumes” calculated in the bottom row use the MTP data (see previous table and 
assume 9 l average for >9+9+7.5 litre type). 
 
The WRc compendium (ref C and see Appendix 1) estimate average volumes of 9.4 
and 6.4 litres for unmeasured and measured households, respectively. This 
recognises that measured households include all homes built since the mandatory use 
of low flush volume toilets. However, the 9.4 litres is based on the WRc monitoring 
studies between 2000 and 2002 report (ref W) and so does not take account of 
replacement toilets with modern low-flush systems. 15 years on, this is an over-
estimation of the current average volume. 
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3.2. SEW-based assessment 

The SEW customer survey 2016 has obtained details of the types of toilet that 
customers own, summarised as follows: 
 

Toilet type % in 
customer 

survey 
(2016) 

Assumed 
average 
volume 

(litres/flush) 

Basis for average volume (Note: actual 
flush volumes often vary from design 
values) 

Button - single flush 
um 16% 
m 12% 

6 
The single button flush of 6 l is the maximum 
volume allowed by the Water Fittings 
Regulations since Jan 2001 

Button - dual flush 
um 46% 
m 52% 

5.25 

These toilets are usually designed for 6 l and 
4.5 l flush volumes for “full” and “low” flushes, 
respectively. An average volume of 5.25 l has 
been assumed. 

Lever - single flush 
um 34% 
m 32% 

um 9  
m 7 

9 l reflects the larger flush volumes of older 
toilets: the regulatory maximum toilet flush 
volume of 7.5 l was introduced in 1993; the 
design volume prior to this date was typically 
9 l with toilets prior to 1981 flushing up to 15 
l. A lower average flush volume has been 
assumed for metered homes as they would 
be more likely to have replaced the largest 
water using WCs, as supported by the WRc 
monitoring. 

Lever - dual flush 
um 4% 
m 4% 

6.75 

The lever dual flush was introduced in 1981 
and is based on 9 l full flush and 4.5 l half 
flush. An average volume of 6.75 l has been 
assumed. 

Average flush 
volume across all 
toilet types (2016 
customer survey) 

 um  6.7 l 
m 6.0 l 

Estimated as weighted average of flush 
volumes for individual types 

Estimated average 
flush volumes across 
all toilet types by the 
2011 customer 
survey 

 7.9 l 
(WRMP 

2014 
average) 

Estimated as a weighted average flush 
volume assuming 12.5 l for toilets over 20 
years old, 9.5 l (10 to 20 years old), 7.0 l (5 to 
10 years old) and 5.5 l (< 5 years old). 

 
The customer survey for WRMP2014 estimated the average flush volume to be 7.9 
litres, which is higher than currently estimated, but as it collected data on the basis of 
the age of the toilet instead of toilet type, the results are not fully comparable.  
 
No consistent relationships were found between ownership of toilet types and other 
factors. Therefore, the same value for average V has been used for all homes, except 
new homes which are assumed to have an average flush volume of 5.25 litres. 
 
The customer survey did not collect any data on frequency of use. This is because this 
question has in the past attracted complaints from customer as unduly intrusive, and 
published estimates were deemed of comparable, if not better, accuracy. 
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3.3. Reported and chosen O F and V values for toilets 

 

Source REPORTED VALUES Year which values relate 
to / comment 

O 
(%) 

F  
(use/head/day) 

V 
(litres) 

SEW (ref B) 100 - um 6.7 
m 6.0 

2016 

SEW (ref A) 100 4.71 7.9 2011 

MTP (see 
above) 
 
 

100 
100 
100 
100 

4.71 
4.71 
4.71 
4.71 

6.22 
5.09 
4.91 
4.83 

2010 
2020 
2030 
2040 

WRc (ref C) 100 um 11.27 
m 10.84 

(use/prop/day) 

um 9.4 
m 6.4 

um 2000-02 
m 2005-09 

UKWIR (ref O) 100 4.71  Before 2012 

CHOSEN VALUES 

Values for 2016: 100 4.71 6.7 um 
6.0 m 

5.25 new 
build 

Consistent with SEW 
customer survey (ref B) and 
external  published data 
sources 

Future values: O is assumed to remain at 100% 

Future F values are assumed to remain at 2016 level. This is in line with 
MTP assumption of no change in flushing frequency per person in the 
future.  

Future V values are based on the MTP assumed trend, aligned to the 
chosen 2016 value 
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4.0 BATH PERSONAL WASHING 

4.1. MTP and WRc data 

See MTP ref J, page 9 
 
 
OWNERSHIP (%)  
 

Scenario 2010 2020 2030 2040 
(extrapolated) 

Reference 94 90 83 75 

 
The WRc compendium (ref C and see Appendix 1) reported 87% ownership by 
unmeasured households (based partly on ownership survey and partly on detected 
usage during monitoring). They reported 49% ownership by measured households 
based on detected usage during monitoring. So actual ownership levels are likely to 
be higher than the WRc values. 
 
 
FREQUENCY (use/prop/day for those properties with a bath) 
 

Scenario 2010 2020 2030 2040 
(extrapolated) 

Reference 0.68 0.63 0.58 0.53 

 
The WRc compendium (ref C and see Appendix 1) recorded average frequencies of 
0.90 use/prop/day and 0.85 use/prop/day for unmeasured and measured homes, 
respectively. These are higher than the MTP values because the WRc frequencies 
tend to relate to users rather than owners, as in the MTP case. It identifies however, 
that average per person use reduces with increasing occupancy (presumably because 
of reduced average time in the home as the occupancy increases). 
 
 
VOLUME PER USE (l/use) 
 

Scenario 2010 2020 2030 2040 
(extrapolated) 

Reference 84.5 85.0 85.0 85.0 

 
The WRc compendium (ref C and see Appendix 1) recorded lower average volume 
per use of 73.4 l and 72.3 l for unmeasured and measured homes, respectively. 
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4.2. SEW-based assessment 

 
The SEW 2016 customer survey has obtained details of frequency of bath use, 
summarised as follows: 
 

% homes where a bath used umHH 60.2%     mHH 55.8% 

Average frequency of use 
(use/property/week) 

umHH 4.2       mHH 4.0 

 
No data was collected by the customer surveys on volume per use (V) values. The 
average volume per bath was assumed in the 2014 WRMP to be 80 litres.  
 
 

4.3. Reported and chosen O F and V values for baths 

Source REPORTED VALUES Year which values relate 
to / comment 

O/U 
(%) 

F  
(use/prop/day) 

V 
(litres) 

SEW (ref B) um 60.2 
m 55.8 
(users) 

um 0.60 
m 0.57 

- 2016 

SEW (ref A) 59% 0.51 80 2011 

MTP (see 
above) 
 
 

94 
90 
83 
75 

(owners) 

0.68 
0.63 
0.58 
0.53 

84.5 
85.0 
85.0 
85.0 

2010 
2020 
2030 
2040 

WRc (ref C) um 87 
m 49 

(users) 

um 0.90 
m 0.85 

um 73.4 
m 72.3 

um 2000-02 
m 2005-09 

UKWIR (ref O) - - - Before 2012 

CHOSEN VALUES 

Values for 2016: um 60% 
m 56% 
(users) 

Based on 
average 

occupancy - 
see below 

um 85 
m 72.3 

Based on MTP and WRc 
assessments, recognising 
that umHHs can be expected 
to use more water than 
mHHs. 

Future values: Future U values are assumed to reduce from the 2016 value in line with 
the MTP assumed trend for O. 

Future F values are assumed to change only with changing occupancy 
– see graph below. MTP expect reductions in frequency of usage but 
their frequency values relate to ownership rather than users, and so are 
not fully comparable.  

Future V values are assumed to remain at the 2016 values of 85 l and 
72.3 l. 
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The graph below shows the relationships between frequency of use (y-axis) and 
occupancy (x-axis) from the WRc study (ref C) (red and green lines) and the SEW 
customer survey 2016 (ref B) (solid blue line) (age-weighted to correct for over-
representation of over 65s in the survey). It also shows the MTP (ref J) single value. 
There is a clear trend of frequency of use increasing with the number of occupants, 
which is to be expected. The WRc results (green line) for measured households 
fluctuate, and so may not a reliable basis for a best-fit line relationship. The SEW best 
fit line (solid blue line) is statistically significant but has very poor correlation (R-squared 
of 5%), and so there is substantial uncertainty around the best-fit line.  
 
The WRc results for unmeasured households (red line) are based on a large number 
of monitored homes and show a clear trend, and have therefore been used to derive 
the best fit line relationship (dashed blue line). The F values for 2016 and future years 
have been chosen according to the following equation (dashed blue line): 
 

F (use/property/week) = 2.68 + 1.51 *Occupancy   
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5.0 SHOWER PERSONAL WASHING 

5.1. MTP and WRc data 

See MTP ref I, page 10, and ref M, pages 8-9 
 
 
OWNERSHIP (%) 
 
MTP identify three main types of shower with the following projections: 
 

Shower type 2010 2020 2030 2040 
(extrapolated) 

Electric 
 

39% 46% 48% 50% 

Gravity mixer 22% 24% 25% 25% 

Pumped mixer 20% 22% 21% 21% 

Total 81% 92% 94% 96% 

 
The WRc compendium (ref C and see Appendix 1) reported 85.3% ownership by 
unmeasured households (based partly on ownership survey and partly on detected 
usage during monitoring). It reported 97.6% ownership by measured households 
based on detected usage during monitoring. So actual ownership levels may be higher 
than the MTP values. The WRc monitoring did not distinguish between different shower 
types. 
 
 
FREQUENCY OF USE (use/prop/day by households owning a shower) 
 

 2010 2020 2030 2040 
(extrapolated) 

Reference 
(all shower 
types) 

1.04 1.16 1.21 1.26 

 
The WRc compendium (ref C and see Appendix 1) recorded higher average frequency 
of uses of 1.42 and 1.69 use/prop/day for unmeasured and measured households, 
respectively. It identified however, that average per person use reduces with increasing 
occupancy (presumably because of reduced average time in the home as the 
occupancy increases). 
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VOLUME PER USE (l/use) 
 

 2010 2020 2030 2040 
(extrapolated) 

Electric shower 26.5 27.9 27.9 27.9 

Gravity mixer 
shower 

38.2 38.8 38.4 38.4 

Pumped mixer 
shower 

62.7 63.7 63.0 63.0 

Average 
volume per use 
assuming MTP 
ownership 
profiles 

38.7 39.3 38.8 38.6 

 
The values for electric showers have been taken from MTP (ref I).  
 
The values for gravity mixer shower have been estimated based on:- 
 

 MTP reported average volume per use of 38.2 litres in 2010 (ref M) 

 MTP trend of future average volume for mixer and pumped mixer (combined) 
showers (ref I) 

 The values for 2040 have been assumed to be the same as at 2030 
 
The values for pumped mixer shower have been estimated based on:- 
 

 MTP reported average volume per use of 62.7 litres in 2010 (ref M) 

 MTP trend of future average volume for mixer and pumped mixer (combined) 
showers (ref I)  

 The values for 2040 have been assumed to be the same as at 2030 
 
The WRc compendium (ref C and see Appendix 1 recorded average volumes per use 
of 25.9 l and 41.9 l for unmeasured and measured households, respectively. This 
suggests that, for the homes monitored by WRc, measured households tend to have 
higher flowrate showers installed. 
 
 

5.2. SEW-based assessment  

SEW’s 2016 survey (ref B) found that 99% of homes have one or more showers 
installed. These are higher than the MTP and WRc reported values (see above), but 
can be considered to be consistent as the WRc values are for users rather than 
owners, and the MTP and WRc values are based on work of 8 to 15 years ago. 
 
The SEW survey values for frequency of showering are similar to the WRc values as 
shown in Section 5.3.  
 
SEW’s 2014 WRMP (ref A) used the following information regarding shower volumes: 
 

 Average flowrates of 5 l/min for electric showers, 7 l/min for gravity showers 
and 12 l/min for pumped showers, taken directly from MTP ref M. These are 
similar to the 4 l/min, 8 l/min and 12 l/min values assessed by United Utilities 
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(ref X).  It is noted that some pumped showers have flowrates of 16 l/min or 
more. 
 

 Typical shower duration of 7 minutes, based on “surveys undertaken by the 
company and results published from recent results by schools in the region”. 
This is higher than the 5.3 minutes assessed by MTP (ref M). But it is 
comparable with the 6 min to 9 min range assessed by United Utilities (ref X), 
based on monitoring studies by WRc and United Utilities. It is also consistent 
with the recent Waterwise report (ref P).  
 

 Average of about 59 litres per shower use, based on estimates on volumes per 
use for each shower type.  

 
The SEW 2016 customer survey has obtained details of the types of shower that 
customers have in their homes, summarised as follows:- 
 
 

Type of shower % breakdown 
of shower type 

Assumed 
average 
flowrate 

(litres/min) 

Basis for average shower-
rates 

Ordinary/electric 
shower 

um 43% 
m 41% 

5 

Based on MTP (ref M) and 
consistent with SEW’s 
WRMP14 (ref A) 

Pumped shower (with 
built in or separate 
pump) 

um 25% 
m 28% 

12 

Mixer type (attached 
to the bath taps) 

um 27% 
m 26% 

8 

Other 
um 5% 
m 5% 

8 

Estimated weighted average volume 
flowrate across all shower types 

um 7.7 l/min 
m 7.9 l/min 

 

Estimated weighted average volume 
per use across all shower types 

um 69.4 l 
m 41.8 l 

Assuming average shower 
duration of 9 minutes for 
umHHs and 5.3 minutes for 
mHHs. This reflects the 
expectation that umHHs 
would tend to have longer 
duration showers than 
mHHs, as found by 
Waterwise (ref P).  

 
The average showering volumes across all shower types are higher than those 
reported by MTP and WRc, but reflect the high proportion of power showers in the 
South East Water survey and the higher than average affluence of the South East (see 
Section 2.2). 
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5.3. Reported and chosen O F and V values for showers 

 

Source REPORTED VALUES Year which values relate 
to / comment 

O 
(%) 

F  
(use/prop/day) 

V 
(litres) 

SEW (ref B) um 98.7 
m 99.2 

1.51  
(m and um) 

um 69.4 l 
m 41.8 l 

2016 

SEW (ref A) 91% 1.44 59  2011 

MTP (see 
above) 
 
 

81 
92 
94 
94 

1.04 
1.16 
1.21 
1.21 

38.7 
39.3 
38.8 
38.6 

2010 
2020 
2030 
2040 

WRc (ref C) um 85.3 
m 97.6 
(users) 

um 1.42 
m 1.69 

(use/prop/day) 

um 25.9 
m 41.9 

um 2000-02 
m 2005-09 

UKWIR (ref O) - - - Before 2012 

CHOSEN VALUES 

Values for 2016: 99% Based on 
average 

occupancy - 
see below 

um 69.4 l 
m 41.8 l 

See Section 5.2 

Future values: Future O values are assumed to remain at 99% 

Future F values are assumed to change with changing occupancy – see 
graph below – and increase in time in line with MTP expected trend.  

Future V values are assumed to remain at the 2016 value. 
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The frequency of use (F) values reported by respondents in the customer survey were 
found to be strongly related to occupancy. The graph below shows good consistency 
between the best fit line for SEW customer survey data (age-weighted to correct for 
over-representation of over 65s in the survey) and the WRc data (see Appendix 1). 
The F values for 2016 and future years have been chosen according to the best fit line 
relationship between F and occupancy from the SEW customer survey data. It is 
represented in the graph below by the blue line, and has the following equation: 
 

F (use/week) = 4.25 + 2.20*Occupancy  
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6.0 CLOTHES WASHING BY WASHING 

MACHINE 

6.1. MTP and WRc data 

See MTP ref F pages 3, 4 & 12, and ref G page 3 
 
 
OWNERSHIP (%) 
 
MTP estimate ownership as 95% and assume it will remain at this level in the future. 
 
The WRc compendium (ref C and see Appendix 1) reported 93.3% and 97.6% 
ownership by unmeasured and measured households, respectively.  
 
The MTP and WRc reported values do not distinguish between different washing 
machine types. 
 
 
FREQUENCY OF USE  
 
MTP report average frequency of use as 260 uses/prop-year (i.e. 0.71 uses/prop/day) 
and assume it will remain at this level in the future.  
 
The WRc compendium (ref C and see Appendix 1) recorded higher average frequency 
of uses of 0.82 uses/prop/day for unmeasured households and measured 
households. It identifies however, that average per person use reduces with increasing 
occupancy (presumably because machine loads tend to be fuller). 
 
Values of around 0.71 or 0.82 are consistent with the graph, from a limited recent 
survey, in the Waterwise report (ref P) page 10. 
 
 
VOLUME PER USE (l/use) 
 
MTP do not provide estimates of water use by washing machines. The table of 
estimated values below has been based on:  
 

 UKWIR (ref O) estimates average volume per use as 60 litres 

 MTP (ref F) estimates that the average lifespan of a washing machine is 12.6 
years, and have used this assumption in their modelling of future replacement 
of more efficient washing machines. 

 The profiles in MTP (Refs F and G) of how washing machine ownership and 
energy consumption are expected to vary through time to 2030 
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Scenario 2010 2020 2030 2040 

Reference 60 55 50 50 

 
These are broadly in line with the volumes of current washing machines, bearing in 
mind that washing machines in use are a variety of old and new machines and 
manufacturers quote the volumes for the most economic cycles:- 
 

 The details for a selection of A+++ rated washing machines currently on sale 
on the John Lewis website suggest that volumes of water used range from 48l 
to 63l 

 

 The details for a selection of A+++ rated washing machines currently on sale 
on the Argos website suggest that volumes of water used range from 39l to 
48l 
 

 The Which? website in 2011 indicated that main cycle volumes of new 
washing machines ranged at that time between 31l and 60l. 
 

In practice, volumes actually used will often be higher than these as some customers 
do not use the most economic settings. This is supported by Which? reports that state 
that some of the lower volume settings are ineffective at rinsing. Therefore, the actual 
average water use volumes are likely to be significantly higher. 

 
The WRc compendium (ref C and see Appendix 1 recorded average volumes per use 
of 58.9 l per use for unmeasured households and 47.9 l per use for measured 
households. This suggests that measured households tend to use more economic 
programme settings or have newer washing machines installed.  
 
 

6.2. SEW-based assessment 

The SEW 2016 customer survey found that 83.8% of unmeasured households 
possessed a washing machine with a further 14.7% owning a washer-dryer. It found 
that 84.3% and 12.3% of measured homes owned a washing machine or washer-dryer, 
respectively. Hence, about 97% of homes have either a washing machine or a washer-
dryer, which is slightly higher but consistent with the MTP and WRc data, which is now 
some years old. It is slightly higher than the 94% found in the 2011 customer survey. 
 
The average frequency of use was 0.56 use per household per day and 0.60 use per 
household per day for unmeasured and measured households, respectively.  
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The 2016 survey obtained details of age categories of the washing machines (washer-
dryer values shown in brackets), summarised as follows: 
 

Age of washer or 
washer-dryer 

% of those who 
are owners of 

washer or washer-
dryer 

 

Assumed average 
volume per use 
(litres) of washer 

(washer-dryers) for 
WRMP 2019 

Assumed average 
volume per use 

(litres) of washers 
(washer-dryers) for 

WRMP 2014 

< 5 years um 65%  
m 61%  

50 (WD=90) 50 (WD=90) 

5-10 years um 25%  
m 30%  

70 (WD=135) 70 (WD=135) 

>10 years um 4%  
m 6%  

92.5 (WD=203) 92.5 (WD=203) 

Don’t know um 6% 
m 3% 

92.5 (WD=203)  

Estimated average volume per use 
across all age categories 

um 59 l 
(WD=113 l) 

m 60 l 
(WD=114 l) 

- 

 
The average volumes per use are very similar for umHH and mHH properties and so 
the mHH volumes (60 l and 114 l) have been assumed for unmeasured households as 
well. 
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6.3. Reported and chosen O F and V values for washing 
machines 

Source REPORTED VALUES Year which values 
relate to / comment 

O 
(%) 

F  
(use/prop/day) 

V 
(litres) 

SEW (ref B) 
(washing 
machine) 

um 83.9 
m 84.4 

0.59 um 
0.60 m 

W 60 
WD 114 

2016 (W = washing 
machine; WD = 
washer/dryer) SEW (ref B) 

(washer/dryer) 
um 14.4 
m 14.8 

SEW (ref A) 94 0.56 W 50 to 92.5 
WD 90 to 203 

2011  

MTP (see 
above) 
 
 

95 
95 
95 
95 

0.71 
0.71 
0.71 
0.71 

60 
55 
50 
50 

2010 
2020 
2030 
2040 

WRc (ref C) um 93.3 
m 97.6 

um 0.82 
m 0.82  

um 58.9 
m 47.9 

um 2000-02 
m 2005-09 

UKWIR (ref O) >90% - ~60 Before 2012 

CHOSEN VALUES 

Values for 2016: W 84% 
WD 14.6% 

See below W 60 l (50 l for 
new build) 
WD 114 l (90 l 
for new build) 

Based on SEW (ref B) 

Future values:  Future O values are assumed to remain at 2016 levels of 84% for washing 
machines and 13.5% for washer/dryers. 

Future F values are assumed to change with changing occupancy for each 
meter status type  – see graph below 

Future V values are assumed to reduce based on the MTP assumed trend, 
aligned to the chosen 2016 values 

 
 
MTP and WRc do not report information for washer-dryers but the 2016 customer 
survey shows that a significant number of SEW customers possess washer-dryers. 
They use substantially more water than washing machines, as confirmed by the 
manufacturer reported volumes of use – for example on the Argos and John Lewis 
websites. 
 
The frequency of use (F) of washing machines and washer-dryers is strongly related 
to household occupancy, as shown in the following graph. The graph compares the 
best fit line for SEW customer survey data (age-weighted to correct for over-
representation of over 65s in the survey) and the WRc data (see Appendix 1). The 
WRc data for frequency of use of washing machines shows good consistency between 
measured and unmeasured customers but the values are significantly higher than 
found in the 2016 customer survey. The WRc data are based on actual monitored 
usage and so may be more accurate than the estimated information from customers.  
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The F values for 2016 and future years have been chosen according to average 
occupancy, based on the best fit relationship obtained using WRc data, as presented 
by the dashed blue line, and has the following equation:- 
 

F (use/property/week) = 0.64 + 2.04*Occupancy   
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7.0 CLOTHES WASHING BY HAND 

7.1. MTP and WRc data 

MTP and WRc have not estimated the quantity of water used for clothes washing by 
hand. Instead they include this as part of their general calculations of tap use (ref K 
and ref C).  
 
 

7.2.  SEW-based assessment 

The SEW 2016 customer survey for the 2019 WRMP (ref B) did not ask any questions 
about clothes washing by hand. 
 
The customer survey for the 2014 WRMP (ref A) estimated that unmeasured 
households use 35 litres on average for each hand washing event and that measured 
customers use 25 litres. The average frequency of clothes washing by hand was about 
3.0 per month for unmeasured households and about 2.7 per month for measured 
households. These equate to average usage rates of 3.5 l/prop/day for unmeasured 
and 2.25 l/prop/day for measured households. 
 
 

7.3. Chosen values for clothes washing by hand 

Source REPORTED VALUES Year which values relate 
to / comment 

O 
(%) 

F  
(use/prop/day) 

V 
(litres) 

SEW (ref B) - - - 2016 

SEW (ref A) 100% um 0.10 
m 0.09 

um 35 
m 25 

2011 

MTP (see 
above) 

- - - No data presented 

WRc (ref C) - - - No data presented 

UKWIR (ref O) - - - No data presented 

CHOSEN VALUES 

Values for 2016: 3.5 l/prop/day for unmeasured households and 2.25 l/prop/day for 
measured households based on SEW (ref A) 

Future values are assumed to be the same as the 2016 value 
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8.0 DISHWASHING BY DISHWASHER 

8.1. MTP and WRc data 

See MTP (ref D, pages 3, 10, and ref E page 3) 
 
 
OWNERSHIP (%) 
 
MTP report that the ownership of dishwashers is expected to increase between 2010 
and 2030. The data presented by MTP is summarised below.  
 

 2010 2020 2030 2040 

Dishwasher ownership (million) 9.65 11.78 12.81  

No. households in UK (million) 26.59 29.44 32.11  

% ownership 36% 40% 40% 40% 

 
The WRc compendium (ref C and see Appendix 1) reported 38.0% and 44.5% 
ownership by unmeasured and measured households, respectively.  
 
 
FREQUENCY OF USE 
 
MTP estimated average annual frequency of usage between 2010 and 2030 as shown 
below. These equate to daily average use of 0.67 uses/prop/day in 2010 and reducing 
slightly in the future. 
 

 2010 2020 2030 2040 

Dishwasher 
use per 
property per 
year 

245 242 236  

Dishwasher 
use per 
property per 
day 

0.67 0.66 0.65 0.64 

 
The WRc compendium (ref C and see Appendix 1) recorded average frequency of 
uses of 1.08 uses/prop/day for unmeasured households and 0.60 uses/prop/day for 
measured households. It identifies that average per person use reduces with 
increasing occupancy (presumably because machine loads tend to be fuller). 
 
Values of around 0.60, 0.67 or 1.08 are consistent with the graph, from a limited recent 
survey, in the Waterwise report (ref P) page 11. 
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VOLUME PER USE (l/use) 
 
MTP do not provide estimates of water use by dishwashers. The table of estimated 
values shown below has been based on external data sources:  
 

 UKWIR (ref O) estimate of average volume per use as 20 litres 

 MTP (ref E) predictions for that average energy use per wash will reduce from 
1.22 kWh/use in 2010 to 1.00 kWh/use at 2020, and to 0.87 kWh/use at 2030  

 The profiles in Ref E of how energy consumption were expected to vary through 
time to 2030 

 The 2040 values have been estimated by extrapolation 
 

 2010 2020 2030 2040 

Volume per 
use (litres) 

20 18.6 17.2 15.8 

 
The WRc compendium (ref C and see Appendix 1) recorded average volumes of 21.8 
l per use for unmeasured households and 16.2 l per use for measured households.  
 
These are higher than the water volumes of new dishwashers quoted by manufacturers 
(for the lowest water use programmes):  
 

 The details for a selection of dishwashers currently on sale on the John Lewis 
website suggest that volumes of water used per main cycle range from 6.5l to 
13l 

 

 The details for a selection of dishwashers currently on sale on the Argos 
website suggest that volumes of water used per main cycle range from 8.5l to 
15l 
 

 The Which? website in 2011 indicated that main cycle volumes of new 
dishwashers ranged at that time between 10l and 21.9l. 

 
It is however, important to take account that dishwashers in use are a variety of old 
(less efficient) and new machines, and that manufacturer quoted numbers are based 
on the most economic setting which often may not be used by the customer. In 
practice, volumes actually used will often be higher as some customers do not use the 
most economic settings. Therefore, the actual average water use volumes are likely to 
be significantly higher than manufacturer quoted values. 
 
 

8.2. SEW-based assessment 

The SEW 2016 customer survey found that 52.6% and 61.6% of unmeasured and 
measured homes, respectively own a dishwasher. These are higher than, but 
consistent with the MTP and WRc data, which are now some years old and WRc values 
are based on users rather than owners. The ownership levels are slightly lower than 
found by the 2011 survey (average 62%) but are based on a larger and more 
representative sample. 
 
The SEW survey values for frequency of dishwasher use are similar to the WRc values 
as shown in Section 8.3. 
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The SEW 2016 customer survey has obtained details of dishwasher age categories, 
summarised as follows: 
 

Age of dishwasher % ownership (of 
those who are 

owners) 

Assumed average 
volume per use 

(litres) for WRMP 
2019 

Assumed average 
volume per use 

(litres) for WRMP 
2014 

< 5 years um 60% 
m 55% 

15 15 

5-10 years um 30% 
m 33% 

18 18 

>10 years um 5% 
m 8% 

25 25 

Don’t know um 5% 
m 4% 

25 - 

Estimated average volume per use 
across all age categories 

um 16.9 l 
m 17.2 l 

(15 l for new build) 

um 16.5 l 
m 16.9 l 

 
The average volumes per use are very similar for umHH and mHH properties and so 
the mHH volume (17.2 l) has been assumed for unmeasured households as well. 
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8.3. Reported and chosen O F and V values for dishwashers 

 

Source REPORTED VALUES Year which values relate 
to / comment 

O 
(%) 

F  
(use/prop/day) 

V 
(litres) 

SEW (ref B) um 53 
m 62 

0.67 um 
0.65 m 

17.2 l 2016 

SEW (ref A) 62 0.64 15 to 25 2011 

MTP (see 
above) 
 
 

36 
40 
40 
40 

0.67 
0.66 
0.65 
0.64 

20 
18.6 
17.2 
15.8 

2010 
2020 
2030 
2040 

WRc (ref C) um 38.0 
m 44.5 

um 1.08 
m 0.60  

um 21.8 
m 16.2 

um 2000-02 
m 2005-09 

UKWIR (ref O) - - ~20 Before 2012 

New dish-
washers using 
most efficient 
programme 

- - 6.5 to 15 2017 see Section 8.1 

CHOSEN VALUES 

Values for 2016: um 53 
m 62 

See below 17.2 l  
(um and m) 

15 l 
(new build) 

Based on SEW (ref B) 

Future values: Future O and V values have been based on the MTP assumed trends, 
aligned to the chosen 2016 values. 

Future F values are assumed to change with changing occupancy for 
each meter status type  – see graph below 
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The frequency of use (F) of dishwashers is strongly related to household occupancy, 
as shown in the following graph. The graph shows good consistency between the best 
fit line for SEW customer survey data (age-weighted to correct for over-representation 
of over 65s in the survey) and the WRc data (see Appendix 1).  
 
Therefore, the F values for 2016 and future years have been chosen according to 
average occupancy, based on the SEW best-fit relationship, represented by the blue 
line in the graph below, and has the following equation: 
 

F (use/property/week) = 2.21 + 0.90*Occupancy   
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9.0 DISHWASHING BY HAND 

9.1. External data sources assessment 

MTP and WRc have not estimated the quantity of water used for dishwashing by hand. 
Instead they include this as part of their general calculations of tap use (ref K and ref 
C). 
 
UKWIR (2012) (ref O) estimated that the average volume of water used for hand 
dishwashing is 9 litres/prop/day. This is consistent with the MTP estimate that average 
total kitchen tap water use is 20.9 litres/head/day (across homes with or without a 
dishwasher). The Water Efficiency Calculator assumes 4.5 l/head/day (i.e. 10.8 
l/prop/day for an occupancy of 2.4) for dish washing where a dish washer is not 
supplied – although UKWIR recommend that this should be normalised to 4.1 
l/head/day (i.e. 9.8 l/prop/day for an occupancy of 2.4). Stamminger et al (ref R) 
observed an average use (across 113 volunteers) of 103 litres for manual dish-washing 
for a 12-place 3-course dinner, i.e. an average of 8.6 l/place. The only other estimate 
found in the literature is 28.6 litres/prop/day by Herrington (ref V), based on a study in 
the 1970s, for homes not using a dishwasher.  
 
 

9.2. SEW-based assessment 

The 2016 customer survey found that the frequency of dishwashing by hand was 7.0 
per week. The frequency was lower for homes with dishwashers and higher for homes 
without, as could be expected, as shown in the following table. 
 

 Frequency of washing dishes by hand 
(no./prop/week) (age-weighted averages) 

Unmeasured 
households 

Measured 
households 

Unmeasured 
and Measured 

households 

Homes with dishwasher 4.1 4.5 4.4 

Homes without dishwasher 10.2 11.1 10.9 

All homes (ownership-weighted 
average) 

7.0 7.0 7.0 

 
 
The 2011 customer survey for the 2014 WRMP (ref A) reported an average value of 
about 8 per property per week. The SEW 2014 WRMP assumed that customers who 
own a dishwasher use 10 litres on average for each hand washing event, whereas 
those who don’t own one use 25 litres. This is on the basis that those with a dishwasher 
only use a single bowl of water with rinsing for a small number of items that are not 
machine compatible.  
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9.3. Chosen values for dishwashing by hand 

Source REPORTED VALUES Year which values relate 
to / comment 

U 
(%) 

F  
(use/prop/week) 

V 
(litres) 

SEW (ref B) 86% (with 
dishwasher) 

4.4 (with 
dishwasher) 
10.8 (without 
dishwasher) 
(see above) 

- 2016 

SEW (ref A) - 8 10 to 25 2011 

MTP  - - - No data presented 

WRc (ref C) - - -  No data presented 

UKWIR (ref O) Average 68.6 l/prop/week 
(i.e. 9.8 l/prop/day) 

Before 2012, mix of 
dishwasher owners and 
not-dishwasher owners 

Stamminger et 
al (ref R) 

8.6 l/dinner place setting Early 2000s 

Herrington (ref 
V) 

Average 200 l/prop/week 
(i.e. 28.6 l/prop/day) 

1970s, when few 
dishwasher owners 

CHOSEN VALUES 

Values for 2016: 

 
With 
dishwasher: 
 
Without 
dishwasher: 

 
 

86% 
 
 

100% 
(assumed) 

 

 
 

4.4 
 
 

10.8 

 
 

um 15 
m 10  

 
um 25 
m 20 

U and F values based on 
SEW (ref A) and SEW (ref 
B). It is assumed that 
umHHs use more water 
than mHHs. 

Future values Future U, F and V values have been assumed to remain at the 2016 
value, although the average per capita consumption values (as 
l/head/day) will change as a result of increasing dishwasher ownership 
and changing occupancy. 

 
 
The values for 2016 are equivalent to an overall average use of 15.1 l/prop/day(1) for 
measured households and 22.4 l/prop/day(2) for unmeasured households. The different 
values relate to the different levels of ownership of dishwashers between measured 
and unmeasured households.  
 
Footnotes: 
(1) Measured households: calculated as [62% dishwasher ownership * 86% dishwashing by hand * 
4.4/7 uses per day * 10 litres per use] + [38% without dishwasher * 100% dishwashing by hand * 10.8/7 
uses per day * 20 litres per use] 
(2) Unmeasured households: calculated as [53% dishwasher ownership * 86% dishwashing by hand * 
4.4/7 uses per day * 15 litres per use] + [47% without dishwasher * 100% dishwashing by hand * 10.8/7 
uses per day * 25 litres per use] 
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10.0 HANDWASHING AND MISCELLANEOUS 

INTERNAL USE 

10.1. MTP-based assessment of internal tap use 

See MTP ref K, page 9 and ref M pages 13-15. 
 
 
FREQUENCY OF USE (use/head/day)   
 
MTP (ref K) presents the following estimates of internal tap use (use/head/day), which 
are assumed to be the same for all scenarios. These include water use for washing 
clothes and dishes by hand (covered in Sections 7 and 9). 
 

 2010 2020 2030 2040 

Washbasin  8 8 8 8 

Kitchen 9 9 9 9 

 
 
VOLUME PER USE (l/use) 
 
MTP (refs K and M) present estimates of the average volume per use of internal taps. 
The volumes vary between MTP scenarios as they assume different rates of take-up 
of low-flow taps or inserts. The MTP documents are inconsistent in the values reported 
for 2010 average volume per use – this report has used the quoted values of 2.27 litres 
for washbasins and 2.28 litres for kitchen taps. 
 
 

Reference 
scenario 

2010 2020 2030 2040 
(extrapolated) 

Washbasin  2.27 2.27 2.27 2.27 

Kitchen 2.28 2.28 2.28 2.28 

 
 
TAP USE (l/head/day) 
 
The values presented above have been used to calculate the following internal tap use 
volumes. It is assumed that all households use taps for internal water uses. MTP (ref 
K) estimate average water use at internal taps in 2010 as: 

 Washbasin: 8 uses/head/day  x  2.27 l/use = 18.2 l/head/day  

 Kitchen: 9 uses/head/day  x  2.28 l/use = 20.5 l/head/day 

 i.e. a total of 38.7 l/head/day, which is equivalent to 92.9 l/prop/day assuming 
an average occupancy of 2.4, and so is similar to the WRc assessment (see 
Section 10.2 below). 
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This is tabulated as follows:- 
 

Reference 
scenario 

2010 2020 2030 2040 

Washbasin 18.2 18.2 18.2 18.2 

Kitchen 20.5 20.5 20.5 20.5 

Total (l/head/day) 38.7 38.7 38.7 38.7 

 

10.2. Other data on miscellaneous internal use 

The following table summarises the monitoring by WRc (ref C) of internal tap use and 
water use for softeners. The results for unmeasured households are similar to the MTP 
values. 
 

 Unmeasured homes Measured homes 

O 
(%) 

F 
(l/prop/day) 

V 
(litres/use) 

O 
(%) 

F 
(l/prop/day) 

V 
(litres/use) 

Internal 
tap 

100 37.6 2.3 100 43.5 1.42 

86.5 l/prop/day 61.8 l/prop/day 

Softeners 1.6 0.93 60.9 1.8 0.69 26.7 

0.9 l/prop/day 0.3 l/prop/day 

Total 87.4 l/prop/day 62.1 l/prop/day 

 
WRc observed that the frequency of tap use varied with occupancy, as shown in the 
following graph. The graph also shows a best fit line relationship, which has the 
following equation:- 
 

F (use/property/day) = 15.9 + 10.6*Occupancy 
 

 
 
 
Richter and Stamminger (ref S) have monitored water use in the kitchen at 81 urban 
households across four European countries including 20 homes in the UK. Average 
UK water use was observed to be 19.8 l/head/day, of which over 50% was for 
dishwashing. This is similar to the MTP assessments (see above). 
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Internal tap use for washing clothes by hand (see Section 7.3) has been included in 
the Clothes washing component, and so the values used for each year must be 
deducted. 
 
Internal tap use for washing dishes by hand (see Section 9.3) has been included in the 
Dishwashing component, and so the values used for each year must be deducted.  
 
Plumbing losses are not included in internal tap use calculations above and so need 
to be added. They are assumed to be an average of 12 l/prop/day for unmeasured 
households (based on indicative information in Managing Leakage, ref Z) and 4 
l/prop/day for measured households (as measured customers will ensure losses are 
repaired much more quickly than unmeasured customers). 
 

10.3. Chosen values for handwashing and miscellaneous internal 
use 

The following tables show the effects of combining these elements. It is assumed that 
usage will remain at these levels in the future, except for the effect of changes in 
occupancy on frequency of tap use (see relationship above).   
 

 Unmeasured 
households 
(l/prop/day) 

Measured 
households 
(l/prop/day) 

Allocation in 
Environment 

Agency 
reporting 

tables 

Internal tap use (based on 
MTP, see footnotes) 

120.4(3) 92.1(4) - 

Handwashing by basin 
(Section 10.1) 

-56.6(5) -43.3(6) Personal 
washing 

Clothes-washing by hand 
(Section 7.3) 

-3.5 -2.3 Clothes 
washing 

Dishwashing by hand 
(Section 9.3) 

-22.4 -15.1 Dishwashing 

Plumbing losses 12 4 - 

Estimated miscellaneous 
internal use (l/prop/day) (7) 

49.9 35.5 Miscellaneous 
internal use 

 
Footnotes: 
(3) Unmeasured households: calculated as MTP value of 38.7 l/head/day (Section 10.1) *  
South East Water average occupancy for umHHs of 3.11 for 2016/17 
(4) Measured households: calculated as MTP value of 38.7 l/head/day (Section 10.1) *  South 
East Water average occupancy for mHHs of 2.38 for 2016/17 
(5) Unmeasured households: calculated as calculated as MTP value of 18.2 l/head/day 
(Section 10.1) *  South East Water average occupancy for umHHs of 3.11 
(6) Measured households: calculated as MTP value of 18.2 l/head/day (Section 10.1) *  South 
East Water average occupancy for mHHs of 2.38 
(7) Miscellaneous internal use is estimated as Internal tap use minus Handwashing by basin 
minus Clothes washing by hand minus Dishwashing by hand plus Plumbing losses  
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11.0 EXTERNAL WATER USE 

11.1. MTP, WRc and Herrington information 

MTP (ref L) identify the following outdoor uses of water but provide limited details of 
the average quantities of water used: 
 

 Garden watering (e.g. by hosepipe, sprinkler or watering can) 

 Filling/topping-up of ponds and water features 

 Pressure washers (for outdoor cleaning) 

 Recreational water use (e.g. by swimming pools, hot tubs or paddling pools).  
 
MTP suggest that, based on information from the British Swimming Pool Federation, 
average water use by swimming pools is 66 l/day and by hot tubs is 36 l/day. MTP 
estimate 0.4% ownership nationally for hot tubs.  
 
WRc (ref C) have monitored water use via external taps and identified the following 
values: 
 

 Unmeasured homes Measured homes 

U 
(%) 

F 
(use/prop 

/day) 

V 
(litres/use) 

U 
(%) 

F 
(use/prop 

/day) 

V 
(litres/use) 

External 
tap 

65.1 0.80 43.9 11.0 0.47 70.3 

22.9 l/prop/day 
 

3.6 l/prop/day 

 
Note: U refers here to monitored usage rather than ownership. There are probably 
customers who have an external tap but did not use it during the monitoring periods. 
 
There is substantial uncertainty in these numbers because: 
 

 The values for U, F and V in the WRc data sets show large ranges and large 
standard deviations. 

 The volumes involved depend critically on the weather conditions prevailing 
when the monitoring events (typically two week periods) occurred.  

 External water use probably varies substantially across different property types 
and the small number of measured households monitored (18) would not be 
adequately representative of measured households in general. 

 External use includes some internal tap use (for those homes without an 
external tap) as well as external tap use. 

 
In 1996 Herrington (ref V) predicted that average external use (car washing and garden 
watering) in South East England would steadily increase to 35.3 l/prop/day by 2011 
rising to 40.9 l/prop/day by 2021. 
 
 

11.2. SEW-based assessment 

An alternative approach is to try to build up the volume of water use from customer 
information about individual external water uses. The SEW 2016 customer survey 
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provides partial data which, together with data from other sources, and some 
judgement assessments, can be used to attempt this, as shown in the following table. 
As the responses from the survey provided by measured and unmeasured customers 
are similar they have been pooled in deriving the values below. 
 
The average ownership of hot tubs in South East England is likely to be higher than 
the 0.4% quoted by MTP, which is based on old data and is a national average. The 
Daily Telegraph (24th April 2013) reviewed estimates of UK hot tub ownership and 
quoted “What Spa?” as estimating there to be about 300,000 UK owners (i.e. about 
1.2% of UK homes). The ownership is likely to be much greater in the South East with 
warmer weather, higher prosperity and more gardens than most of the UK. It is 
assumed that about 4% (i.e. 10 times the MTP estimate) would be a more realistic 
estimate. 
 
 

Appliance 
using 
drinking 
water 

Ownership 
(%) 

Number of 
uses (or 

duration of 
use) 

Assumed 
volume per 

use 

Estimated 
average daily 

water use 
(l/household/day) 

Handheld 
hosepipe with 
trigger gun 

32% (SEW) 18.5 
hours/year 

(SEW) 

13 l/min 
(based on 

MTP) 

12.7 

Handheld 
hosepipe 

14% (SEW) 13.4 
hours/year 

(SEW) 

13 l/min 
(based on 

MTP) 

4.0 

Hosepipe with 
sprinkler 

6% (SEW) 28.7 
hours/year 

(SEW) 

13 l/min 
(based on 

MTP) 

3.7 

Watering can 20% (SEW) Assume 100 
per year 

Assume  
10 l/can 

0.55 

Swimming 
pool 

1.5% (SEW) 66 l/day (MTP) 1.0 

Car washing 
by hose or 
watering can 

32% (SEW) 20/year 
(Herrington) 

100 l 
(Herrington) 

1.75 

Paddling pool 11% (SEW) Assume average of 500 l 
/year 

0.15 

Pressure 
washer 

12% (SEW) Assume 
average of 5 

hours per 
year 

13 l/min 
(based on 

MTP) 

1.3 

Outside pond 5% (SEW) Assume average of 1000 
l/year (based on MTP) 

0.15 

Hot tubs 4% (SEW) 36 l/day (MTP) 1.45 

Other 
(unspecified) 

5% (SEW) Assume average of 400 
l/year 

0.05 

Total  26.8 l/prop/day 

 
In the case of hosepipe usage (handheld with trigger gun or handheld without trigger 
gun or hosepipe with sprinkler) customers were asked to estimate the number of 
watering events and the average duration per watering event in a recent summer. In 
each case, the duration of watering (hours per year) for each customer was estimated 
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by multiplying the estimated average duration by the number of events per month by 
an assumed 6 months per year of watering. 
 
The estimated average external water use of 26.8 l/prop/day derived from examining 
the sub-components is subject to several assumptions about usage rates and the 
reliability of customer assessments on infrequent uses of such appliances, and is likely 
to miss other types of external water use. It is therefore likely to understate actual 
usage and be very uncertain, but it provides a useful benchmark.  
 
The values used in the 2014 WRMP (for normal weather year) were about 13 
l/head/day for measured households and 16 l/head/day for unmeasured households, 
which were based on the 2011 customer survey (ref A). These equate to 31 l/prop/day 
for mHHs and 50 l/prop/day for umHHs.  
 

 
11.3. Chosen values for external water use 

The various estimates for the volume of external water use (see Sections 11.1 and 
11.2) are summarised in the following table. 
 

Data source Estimated average 
volume of external 
water use in normal 

weather year 
(l/prop/day) 

Comment 

WRc (ref C) umHH  22.9 
mHH    3.6 

Very small sample for 
mHH 

Herrington (ref V) 35.3 Predicted value in 1996 
for 2011 for South East 
England 

SEW 2011 survey (ref A) umHH 50 
mHH 31 

See Section 11.2 

SEW 2016 survey (ref B) >26.8 See Section 11.2 

CHOSEN VALUES 

Chosen values 
(l/prop/day) 

umHH 50 
mHH 31 

Based on ref A 

 
There are a wide range of reported volume values, and it is difficult to know which 
provides the best assessment. The relatively high affluence of people living in the 
South East (Section 2.2) and the relatively warm, dry climate compared with other parts 
of the country, can be expected to result in high external water use such as for garden 
watering and car washing. It is therefore proposed to continue use of the SEW (ref A) 
based volumes of 50 l/prop/day for unmeasured households and 31 l/prop/day for 
measured households.  
 
Herrington assumed that the volume of external water use will increase over time, but 
that assessment is over 20 years old. The 2014 WRMP assumed that external water 
use would reduce and then increase again to return to close to the starting value, but 
it is not clear what assumptions were used to derive this. So, it is proposed to assume 
that external water use per property will remain at current levels.  
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In a dry weather year, the volumes of external use will be very much greater than in a 
normal year. The effects of weather on consumption have been calculated in the micro-
component modelling of household demand by applying dry year uplift factors derived 
from a separate SEW weather-demand modelling study. 

 
11.4. Effect of weather on micro-component water use 

The way in which weather (in particular dry summer weather) influences micro-
component water use has been investigated by UKWIR (Impact of climate change on 
water demand, Report Ref. No. 13/CL/04/12, 2012) and by WRc (ref C). 
 
The detailed UKWIR study found that:  
 

“The statistical analyses of the Anglian Water and Identiflow® (WRc) datasets for 
household micro-component consumption consistently demonstrated that the 
volumes of external water use are strongly influenced by weather parameters. 
External water use increases in hotter or drier weather. There is a lack of consistent 
evidence of weather impacts on internal water uses. Therefore, where it is 
necessary to allocate the effects across components of household demand, it 
would be reasonable to assume that all additional water consumption in hotter or 
drier weather is for external water uses.” 

 
The WRc report considered the results from micro-component monitoring in summer 
and winter periods at 77 unmeasured households. It found that “Examination of the 
subsets of the data, in the South East of England, that were monitored during both 
summer and winter indicates that extra summer use was almost entirely outside tap. 
There is some indication of higher tap use.” 
 
It has therefore been concluded that the extra water use during hot, dry weather can 
be allocated solely to external water use. 
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APPENDIX 1 KEY TABLES FROM WRC 2012 

REPORT  

This Appendix presents selected key tables that are given in the WRc 2012 report 
“Compendium of Micro-component Statistics for South East Water” (ref C). 
 

Tables of appliance ownership proportion (based on usage)  
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Tables of appliance volume per use (litres) 

 
Therefore. the average volume per use of washing machines and dishwashers at 
unmeasured homes has been estimated in Sections 6.1 and 8.1, respectively, as 
58,9 l/use (i.e. 9.2 l per fill * 6.4 fills per washing machine use) and 21.8 l/use (i.e. 
3.2 l per fill * 6.8 fills per dishwasher use).  
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Therefore. the average volume per use of washing machines and dishwashers at 
measured homes has been estimated in Sections 6.1 and 8.1, respectively, as 47.9 
l/use (i.e. 5.7 l per fill * 8.4 fills per washing machine use) and 16.2 l/use (i.e. 2.7 l 
per fill * 6 fills per dishwasher use).  
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Tables of appliance frequency of use (based on usage) 
(use/propy/day) 

 

 
 
Therefore. the average frequency of use of washing machines and dishwashers at 
unmeasured homes has been estimated in Sections 6.1 and 8.1, respectively, as 0.82 
uses/prop/day (i.e. 5.23 fills per day / 6.4 fills per washing machine use) and 1.08 
uses/prop/day (i.e. 7.38 fills per day / 6.8 fills per dishwasher use). 
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Therefore. the average frequency of use of washing machines and dishwashers at 
measured homes has been estimated in Sections 6.1 and 8.1, respectively, as 0.82 
uses/prop/day (i.e. 6.917 fills per day / 8.4 fills per washing machine use) and 0.60 
uses/prop/day (i.e. 3.61 fills per day / 6.0 fills per dishwasher use). 
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APPENDIX 2 SUMMARIES FROM CUSTOMER 

SURVEY ANALYSIS 

Summary of 2016 customer survey 

The results from the 2016 customer survey (SEW ref B) comprise details of appliance 
ownership and usage for 14,374 households (after data cleansing), made up of 11,165 
measured homes and 3209 unmeasured homes. The spread of records across water 
resource zones is as follows: 
 

 
 
The findings for appliance ownership are summarised in the bar charts in the 
following pages. The findings for frequency of use are discussed in the main sections 
of this report by examining the relationships with occupancy. 
 
A feature of the 2016 postal customer survey (and previous postal customer surveys) 
is that people aged 65 or over were over represented in the compared with the Office 
for National Statistics (ONS) reported age profiles, as shown in the graph below. 
Therefore in many cases it was necessary to apply weightings to the results to 
achieve more representative assessments. In such cases the homes with all 
occupants aged 65 or over were given a weighting of 0.71 before combining with 
results for other age categories. 
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Bar charts of appliance ownership by meter status and resource 
zone (age-weighted) 
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Bar charts of appliance ownership by meter status and property 
type 
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Summary of statistical analyses 

Multi-variate regression analyses were undertaken for each of the main appliance 
types covered by the customer survey: showers, baths, washing machines and 
washer-dryers, dishwashers and hosepipes/garden watering. In each case, attempts 
were made to develop statistical models that related appliance ownership or appliance 
frequency of use to a range of customer details (e.g. number of occupants, meter 
status, property type, occupants’ age group, resource zone and age of property). The 
results can be summarised as follows: 
 

 Models for appliance ownership showed that usually there were statistically 
significant (at the 5% level) different levels of ownership between different 
property types and/or meter status and/or number of occupants. However, the 
correlation coefficients were very weak, with R-squared values no greater than 
6% (i.e. the models explained a maximum of 6% of the variation in ownership 
levels). Therefore, these models have not been used.   
 

 Models for appliance frequency of use tended to show a strong correlation 
between frequency of use and the number of occupants. The R-squared 
values were usually over 25%, i.e. the models explained a at least 25% of the 
variation in ownership levels. Therefore, the frequency of use for each 
appliance type has been related to occupancy as shown in the main sections 
of this report. The age of occupants was also often statistically significant and 
this effect was used to calculate age-weighted relationships. 

 
 

The effects of meter status and property type on O, F and V 

Customer water using behaviour varies across different meter status groups and 
different property types, as shown by the graphs above.  
 
There will be significant changes in meter status groups in the future as a result of 
further new houses being built (with meters installed) and more unmeasured 
households switching to metering as a result of compulsory or optant metering 
programmes. It is therefore appropriate that the household demand forecast is 
segmented by meter status, and separate micro-component forecasts be derived for 
each main meter status category in the micro-component model of household demand. 
Hence, the assessments of O, F and V values in the main body of this report have 
derived values for unmeasured, current measured and new built measured 
households. 
 
Changes in property type profiles will occur to a limited extent in the future, with a 
tendency for a higher proportion of flats to be built than in the current housing stock. It 
is not proposed to produce separate per capita consumption (PCC) forecasts for 
different property types. Instead, it is more appropriate to analyse how PCC varies 
across different property types to develop factors for each type. These factors will be 
applied to alternative future household type profiles in the scenario analysis in the 
micro-component model of household consumption. 
 
 
 



 

 

 

 




