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Ideal Standard have been creating quality 
bathrooms for over 100 years, not just in a 
domestic context but in a wide range of 
other settings including major hospitals, 
sports stadiums, iconic buildings, hotels and 
public facilities. Using their expertise in 
designing, manufacturing and configuring 
innovative bathrooms, Ideal Standard help 
translate people’s visions about what their 
‘real ideal’ bathroom is into reality, as well 
as achieving their vision: that people should 
have their ideal bathroom, whatever that 
means to them, as standard. 

  
 
 
 
 
 
 

 

Founded in 2005, Waterwise is an 
independent, not-for-profit organisation 
that receives funding from the UK water 
industry, sponsorship and research projects. 
Since then, Waterwise have become the 
leading authority on water efficiency both in 
the UK and in Europe. They like to be out 
front, leading and supporting innovative 
efforts that will help achieve their mission; 
that water efficiency will be integral to 
everyone’s life, with the vision being that 
water will be used wisely by everyone, 
everyday and everywhere. 
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Key Findings 
 

14% of GB (Great British) adults that pay for their water via a fixed rate bill don’t take any 

actions to specifically reduce their water usage. This reduces to 6% among GB adults with a 

water meter. 

Of the GB adults who take actions to reduce their water usage, 82% of those with a water 

meter reduce their water usage in order to save money, whilst only 30% of those with a fixed 

rate bill reduce their water usage for the same reason.  

Those that did not know how their water was charged for were more likely to estimate that 

they used less than the UK average than those who were aware of their water charging 

system.  

In 2015, 70% of respondents answered yes when asked if they personally take actions to try 

and save water. In 2016, 88% said that they take action. 

67% of GB adults have not received any water saving information and/or free water saving 

devices to their household in the past year. This is highest in Wales, where 85% have not 

received this. In the previous year 62% of GB adults had not received any water saving 

information or free water saving devices. 
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Summary 
 

In 2015 Waterwise and Ideal Standard launched an annual water-efficiency tracker survey, the 

aim of which is to collect nationally-representative water efficiency data annually in order to 

observe trends in people's water efficiency behaviour over time. This report summarises the 

findings of the second annual tracker survey and compares it to the first annual tracker survey. 

From this data we can see people’s perception of their usage of water in the house, what they 

do to save water and the devices they use to save water at home and why (or why not). 

Overall, results were  similar to those found in 2015. This is good because it suggests that the 

approach used allows for consistent measurement of attitudes and behaviours. It is suggested 

that data from at least one more year of this survey is analysed as a baseline, before changes 

and trends can be concluded. Ideally the baseline would consist of around 5 years of data 

collection. Further, as the 2015 survey was not carried out by YouGov, there are potential 

differences in the sampling method which may have also caused differences.   

There appears to be a lack of communication regarding water efficiency with 62% (in 2015) 

and 67% (in 2016) of respondents having had received no help, information or free water 

saving devices in the past year. Further, 18% of those that do not take any action to save water 

did so because they “had not thought of saving water before” (2016). In general, there is a lack 

of understanding with regards to both water usage and wastage with over 50% of respondents 

in 2015 (and 37% in 2016) giving the reason of ‘I only use the water I need’ when asked why 

they don’t take action to try and save water. 

There also seems to be a lack of understanding and education around people’s daily water 

consumption as currently over 85% of people do not know how much water they use in a day 

(2015).  In 2016, 37% of people said that they did not know how much water they used per 

day, and only 15% estimated that they used a similar amount to the UK average (15% estimated 

they used between 100-200 litres a day therefore being closest to the UK average daily 

consumption figure of approximately 150 litres (Waterwise, 2012)). The majority of people 

(70% according to the 2015 survey and 88% according to the 2016 survey) do already 

personally take actions to try and save water. In 2016, water efficient showers, toilets, taps 

and washing machines were the water saving devices that people were most interested in 

trying.  
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1 Introduction 
 

In 2015 Waterwise and Ideal Standard launched an annual water-efficiency tracker survey, the 

aim of which is to collect nationally-representative water efficiency data annually in order to 

observe trends in people's water efficiency behaviour over time. This report summarises the 

findings of the second annual tracker survey and compares it to the first annual tracker survey. 

A link to the 2015 report can be found at the end of this documenti. Whilst it is acknowledged 

that comparing two data sets that are collected so close together is not expected to pick up a 

change in attitudes, this data alongside the next few year’s tracker survey data will act as a 

baseline for future comparison in changes in water efficiency behaviour. Small changes to the 

survey questions may have resulted in slightly different outputs when comparing the 2015 and 

2016 data. These changes were made in order to capture water efficiency behaviour more 

effectively and it is hoped that in the subsequent surveys no further changes will need to be 

made.  

This survey has been conducted using an online interview administered to members of the 

YouGov Plc UK panel of 800,000+ individuals who have agreed to take part in surveys. All 

figures, unless otherwise stated, are from YouGov Plc. The total sample size was 2016 adults. 

Fieldwork was undertaken between 13th - 14th October 2016. The survey was carried out 

online. The figures have been weighted and are representative of all GB adults (aged 18+). See 

Appendix A for evidence that the weighted and unweighted samples are similar. The 

responding sample is weighted to the profile of the sample definition to provide a 

representative reporting sample. The profile is normally derived from census data or, if not 

available from the census, from industry accepted data. 

It should be noted that, as the 2015 survey was not carried out with YouGov, small differences 

in the sampling method may have also caused differences.  In 2015 the survey was conducted 

by The Leadership Factor. More details can be seen in the 2015 report (see endnote for a link 

to this report).  
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2 Results 

2.1 Demographic questions 
 

A nationally representative sample of adults from Great Britain was taken. At the very 

beginning of the survey, questions to gather the basic demographic information were asked. 

The results of these questions are summarised below. Demographic representation is 

approximately similar to those of the 2015 report, however in this year’s sample, only adults 

from Great Britain were sampled. In the previous year Northern Ireland was also represented. 

Full details of the 2016 demographics and household information is shown in appendix A. 

 Overall, slightly more females (52%) took part in this survey than males (48%)  

 Age categories ranged from 18-24 up to 55 and over. Largest age category was 55 (see 

appendix B) 

 Majority of respondents live in the South East of England, London and Scotland (12% each)  

 Wales and the North East were the lowest represented regions 

 Just over half of respondents had 2 adults in their household. Majority of respondents do not 

have any children in their household (72%) whilst 11% have 1 child, 10% have 2 children living 

with them and 3% have 3 or more. The majority of respondents were married/in a civil 

partnership, followed by never married. 

  60% of respondents were in the top half of the National Readership Survey (NRS) socio-

economic grading scale, compared to 40% in the lower half. (see appendix C for further details) 

  59% were workers, the majority of which worked full time. Of the non-workers, the majority 

were retired. 
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2.2 Background Household Information 
58% of those surveyed owned their house, with slightly over half of that figure owning their 

house outright (see table 1 for further details). 

78% had access to a private garden whereas 10% had no access to either a garden or balcony. 

39% said that they were on a water meter. The same proportion said that they had a fixed rate 

water charge. See table 2 for full details of water charging regime. 

Figure 1 shows that the most common companies that respondents paid their water charges 

to was Severn Trent (12%), Thames Water (11%) and United Utilities (10%). 10% said that they 

did not know or could not recall who they paid their water charges to. Full details can be seen 

in appendix D.  

The vast majority had joint or sole responsibility for paying their water bills (see table 3). 

Table 1 Accommodation Ownership 

Accommodation Ownership Percentage 
of 
Respondents 

Own – outright 30% 

Own – with a mortgage 28% 

Own (part-own) – through shared 
ownership scheme (i.e. pay part 
mortgage, part rent) 

1% 

Rent – from a private landlord 14% 

Rent – from my local authority 7% 

Rent – from a housing association 6% 

Neither – I live with my parents, family 
or friends but pay some rent to them 

7% 

Neither – I live rent-free with my 
parents, family or friends 

5% 

Other 2% 
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Figure 1 Water Supplier by Charging Regime 

Table 2 Water Charging Regime 

Water Charging Regime 2016 2015* 

Water meter (i.e. the cost is based on the 
amount of water used) 

39% 50% 

Fixed rate (i.e. a flat rate that isn't based 
on how much water is used) 

39%  

Combined service charge with my council 
tax 

7%  

Other 1%  

Don't know/ can't recall 8% 4 % 

Not applicable - my home is not 
connected to a mains water supply 

1%  

Not applicable - my household does not 
pay the water bill 

4%  

*the question asked in 2015 was do you own a water meter; 46% said they did not. 

Table 3 Bill Payment Responsibility 

Bill Payment Responsibility 2016 2015 

I have sole responsibility 37% 56% 

I have joint responsibility 40% 33% 

I do not have any responsibility 17% 11% 

Don't know 1% -- 

Not applicable - my home is not connected to a mains water 
supply 

1% -- 

Not applicable - my household does not pay water bills 4% -- 
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The low number of respondents was supplied by Cholderton & District Water, Albion Water 

and Hartlepool Water mean that the metering percentages cannot be assumed for these 

suppliers. South East Water had a high level of metering, and Northumbria, Portsmouth and 

United Utilities had lower levels of metering. Those who did not know their water supplier were 

more likely to have a fixed charge (or not know how it was charged) than have a meter.  

 

2.3 Water Use in The Home 
 

2.3.1 Clothes Washing 
Most households used their washing machine three times a week (20%), followed by two times 

(18%) and four times (15%).  24% of those living with children said that they used the washing 

machine more than seven times a week, compared to 8% of those without children living at 

home. Similarly, in the 2015 survey, three loads of clothes washing per week was the most 

common response with 22% of respondents choosing this frequency, closely followed by 2 

loads which is done by 21% of respondents. 

 

 

Figure 2 Weekly Washing Machine Usage for All GB Adults 
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2.3.2 Dish Washing 
 

 

 

54% of all those asked did not have a dishwasher, compared to 46% in the 2015 survey. The 

25-34 age group were least likely to own a dishwasher (39% had one), with ownership 

increasing after that up to 50% in the 55+ age category. 55% of those with children in the 

household had a dishwasher, and 23% of these used their dishwasher 7 or more times a week. 

Dishwasher ownership was just over 50% in the higher socio-economic group but only 38% in 

the lower socio-economic group. 
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2.4 Personal Water Use & Action 

2.4.1 Estimated daily use 

 

Figure 3 Estimated Personal Water Usage Per Day 

Figure 3 shows that when asked to estimate the amount of water they use in a day 37% of 

respondents said that they did not know the amount of water they use in a day,22% of 

respondents believed they use 50-99 litres a day and 24% estimated they used under 50 litres 

a day. 15% estimated they used between 100-199 litres a day therefore being closest to the 

UK average daily consumption figure of approximately 150 litres (Waterwise, 2012). Similarly, 

14% gave this answer in the previous year. 

Those who paid water charges based on a water meter were less likely to answer ‘don’t know’ 

than the general population (32% compared to 37%). Those that did not know what their water 

charges were based on (meter vs fixed rate vs combined council charge) were the most likely 

to answer don’t know for how much water they used (54%). Only 12% of this group thought 

that they used more than 100 litres per day.  

There has not been substantial change between 2015 and 2016 in the amount of water that 

people thought they used in a typical day. The biggest changes happened in the less than 50 

litres range (where there was an increase), and less people answered ‘don’t know’. 

 

 

 

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

Less than 50 litres
(less than 88 pints)

50 to 99 litres (88 to
174 pints)

100 to 149 litres
(175 to 264 pints)

150 to 199 litres
(265 to 349 pints)

200 litres or more
(350 pints or more)

Don't know

How much Water Do You Think you Personally Use in a Typical 
Day?

2015 2016



 
 

13 
 

2.4.2 Water Saving Action 
 

 

Figure 4 Actions Taken to Save Water 

Figure 4 shows that the majority of people take action to save water, and there is a large variety 

of ways in which people save water in the home. ‘Not applicable’ was chosen if they do not 

take any actions to save water. 15% of men said that they did not take any specific actions to 

save water, compared to 9% of women. Inaction was highest in Scotland (19%) followed by 

Northen England (16%) and lowest in The Midlands and The East of England (both 8%). Age 

group and household size made a minimal difference on whether actions were taken or not. 

17% of those without access to outdoor space took no action, compared to 6-11% of those 

who did. Ownership of house also made people more likely to take water saving actions. 

In 2015 the most popular water saving actions are turning off the tap when brushing their teeth 

(75%) and waiting for a full load before using the washing machine (74%). In both 2015 and 

2016, excluding the ‘Other’ and ‘don’t know’ options, the action that the least respondents 

said they do is reusing water, only 14% stated they do this to help save water. 

3 Attitudes Towards Saving Water 
 

3.1 Reasons for not saving water 
 

In 2016, as in 2015, the most frequent reason for not taking action to save water was ‘I only 

use the water I need’ with 37% (down from 51% in 2015) of respondents. The second most 
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frequent reason was that it will not save the individual money. Social class did not significantly 

impact on likelihood of choosing this option and water meter ownership made only a marginal 

difference, although not knowing how the water bill was paid for and not paying for water did 

increase the chances of this being picked (see table 4). One of the least frequent reasons given 

was that ‘Saving water will not impact the environment’- in 2015 3% of respondents gave this 

as one of their reasons, in 2016, 9% gave this as an answer. 

 

Figure 5 Reasons for not taking action to save water (as reported by those who said they do not take actions to save water) 

Table 4 The relationship between charging regime and lack of financial savings as a reason not to save water. 

How bills are paid Water 
meter 

Fixed 
rate 

Combined 
service 
charge  

Other Don't 
know 

Do Not 
Pay 
Charges 

Percentage for which “no 
financial incentive” was a 
reason not to save water 

18% 22*% 21*% 7*% 29% 29% 

* figures have bases of under 50 respondents 

 

3.2 Reasons for saving water 
 

 In 2015, respondents gave the following reasons for saving water: to avoid waste (61%), 

to save money (57%), to help the environment (56.9%) and it just seems like common sense to 

me (53%). Excluding the ‘Other’ option, the least frequently chosen reason by respondents was 

‘I am worried about a lack of water’ with 9% of respondents choosing this option. This is 

followed by ‘To reduce CO2 emissions and prevent climate change’ which was chosen by 13%. 
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Why Do you Not Take Action to Save Water?
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Figure 6 Reasons for Saving Water (as reported by those who try to reduce their water usage) 

Figure 6 shows that in 2016, “It seems like common sense to save water” was the most 

commonly cited reason by those who said they try to reduce their water usage, with avoiding 

waste not being far behind. Saving money and helping the environment scored highly again 

(52% and 39% respectively). Excluding the ‘Other’ and ‘don’t know’ options, the least frequently 

chosen reason by respondents was ‘to help wildlife’ with 12% of respondents choosing this option. 

This is followed by ‘To reduce CO2 emissions and prevent climate change’ which was chosen by 

14%. 

4 Water Saving Devices 
 

In 2016 three questions were asked about water saving devices, to determine which devices 

had been heard of, which were used in the household and which people would be interested 

in using the devices. This is graphically displayed, alongside 2015 device usage statistics. There 

are some discrepancies between usage for 2015 and 2016, however data collected over the 

next few years will help determine a more accurate baseline for this information. 

With this in mind, figure 7 should be looked at with some scepticism. That said, it appears that 

the most well-known water saving devices were water butts and lagging, whilst grey water 

recycling was little heard of, although there was substantial interest in trying it (20%). Using 

none of the listed water saving devices was the most commonly selected option (38%). Only 

27% of those with water meters used none of these devices, compared to 39% of those who 

have fixed water charges. 

Awareness of water saving devices was correlated with age, with 31% of 18-24 year olds having 

not heard of any of the listed devices, compared to only 6% of 55 year olds. Usage followed a 
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Why do you Save Water?

2015 2016



 
 

16 
 

similar pattern, although the difference between age groups was far less. Willingness to try any 

of the water saving devices was highest in the 18-24 and 35-44 age groups (12% in both of 

these groups said they would not like to try any of the devices) and lowest in the 55+ age group 

(18% did not want to try any of the listed devices). 

Many devices, such as water efficient showers, toilets, taps and washing machines are 

increasingly sold as standard, so it is possible that people are using these without realising. 

These devices were the ones that people were most interested in trying. 

 

 

Figure 7 Awareness, Usages and Willingness to Use Water Saving Devices in the Home 

 

5 Water saving information 
In 2015, the majority of respondents (62%) have received no help, information or free water 

saving devices in the past year. For those that have received help, 23% received this from their 

water company, followed by 12% from their local council.  

In 2016, 67% of respondents said they had received no information or free devices in the past 

year. Again, the water company was the most common source for those who did receive 

information. However, 15% said that they had received information/devices but were not sure 

where from. Figure 8 shows the full range of places that people got information/devices from. 

Those in Wales were least likely to have received information, followed by Scotland. Those in 

London were most likely to have received water saving information. Those with a fixed rate 

were slightly more likely to have received information than those with a meter. 
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Figure 8 Where People Received Water Saving Devices or Information 

 

6 Conclusions 
 

The conclusions that can be made regarding the results of the second Waterwise-Ideal 

Standard annual water efficiency tracker survey support the conclusions from the first tracker 

survey results: 

There appears to be a lack of communication regarding water efficiency with 62% (in 2015) 

and 67% (in 2016) of respondents having had received no help, information or free water 

saving devices in the past year. Further, 18% of those that do not take any action to save water 

did so because they “had not thought of saving water before” (2016). 

In general, there is a lack of understanding with regards to both water usage and wastage with 

over 50% of respondents in 2015 (and 37% in 2016) giving the reason of ‘I only use the water 

I need’ when asked why they don’t take action to try and save water. 

There also seems to be a lack of understanding and education around people’s daily water 

consumption as currently over 85% of people do not know how much water they use in a day 

(2015).  In 2016 37% of people said that they did not know how much water they used per day, 

and only 15% estimated that they used a similar amount to the UK average. 

In 2015 it was concluded that water-efficient device ownership is not as widespread as first 

thought but this may be due to many devices becoming mainstream. In 2016 three questions 

were asked about water saving devices, to determine which devices had been heard of, which 

were used in the household and which people would be interested in using the devices. 

Overall, most households (70% according to the 2015 survey and 88% according to the 2016 

survey) do already personally take actions to try and save water. Water efficient showers, 
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toilets, taps and washing machines were the water saving devices that people were most 

interested in trying.  
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7 Appendices 
 

7.1 Appendix A: Full Demographics, Background Information and Weighting  
Table 5 shows the weighted and unweighted samples. In all cases the weighted base differs 

only slightly from the unweighted sample. This means that it is fair to assume that the sample 

is representative enough to not be considered a bias sample.  

Table 5 Demographics and Background Information, Weighted and Unweighted Samples 

  
Unweighted Base Base: All GB Adults 

Total (Sample Size) 2016 2016 

Gender Male 961 968 

Female 1055 1048 

Age 18-24 245 242 

25-34 253 319 

35-44 328 354 

45-54 464 395 

55+ 726 706 

Social Grade ABC1 1206 1109 

C2DE 810 907 

Region North 480 496 

Midlands 311 331 

East 207 194 

London 251 258 

South 408 462 

England (NET) 1657 1740 

Wales 110 101 

Scotland 249 175 

Government Region North East 96 106 

North West 225 238 

Yorkshire and the 
Humber 

159 152 

East Midlands 159 169 

West Midlands 152 162 

East of England 207 194 

London 251 258 

South East 248 287 
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South West 160 174 

England (NET) 1657 1740 

Wales 110 101 

Scotland 249 175 

Working status Working full time 900 869 

Working part time 283 287 

All Workers 1183 1156 

Full time student 128 120 

Retired 449 453 

Unemployed 58 72 

Not working/ Other 198 216 

Marital Status Married/ Civil 
Partnership 

985 991 

Living as married 227 220 

Separated/ Divorced 144 121 

Widowed 50 46 

Never Married 610 638 

Children in Household 0 1447 1396 

1 231 264 

2 204 206 

3+ 60 70 

All with Children 495 540 

Refused 74 80 

Social Media (monthly or 
more) 

Facebook 1452 1471 

LinkedIn 374 320 

Google+ 192 219 

Twitter 586 575 

Household size - number 
of adults 

1 402 370 

2 1069 1080 

3 284 300 

4 119 126 

5 26 20 

6 5 3 

7 3 2 
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8 or more 5 3 

Don't know 17 23 

House Tenure Own – outright 603 596 

Own – with a 
mortgage 

609 561 

Own (part-own) – 
through shared 
ownership scheme 
(i.e. pay part 
mortgage, part rent) 

22 21 

Rent – from a private 
landlord 

286 277 

Rent – from my local 
authority 

131 142 

Rent – from a housing 
association 

111 128 

Neither – I live with 
my parents, family or 
friends but pay some 
rent to them 

119 146 

Neither – I live rent-
free with my parents, 
family or friends 

104 108 

Other 31 38 

Which, if any, of the 
following do you have 
access to as part of your 
current home? (Please 
select all that apply) 

A private garden 1584 1575 

A communal garden 197 195 

A balcony 107 106 

None of these 191 200 

Don't know 16 19 

Through which ONE, if 
any, of the following ways 
does your household pay 
for water through a mains 
water supply? 

Water meter (i.e. the 
cost is based on the 
amount of water 
used) 

789 787 
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Fixed rate (i.e. a flat 
rate that isn't based 
on how much water is 
used) 

730 796 

Combined service 
charge with my 
council tax 

199 139 

Other 26 26 

Don't know/ can't 
recall 

166 168 

Not applicable - my 
home is not 
connected to a mains 
water supply 

16 15 

Not applicable - my 
household does not 
pay the water bill 

90 85 

Do you have sole or joint 
responsibility for paying 
your household's water 
bill, or do you have no 
responsibility at all? 

I have sole 
responsibility 

768 745 

I have joint 
responsibility 

803 809 

I do not have any 
responsibility 

323 342 

Don't know 16 20 

Not applicable - my 
home is not 
connected to a mains 
water supply 

16 15 

Not applicable - my 
household does not 
pay water bills 

90 85 

7.2 Appendix B: Age Distribution 
Age Group 18-24 25-34 35-44 45-54 55+ 

Number of 
Respondents 

245 253 328 464 726 



 
 

23 
 

 

7.3 Appendix C: Social Grading  
Table 6 shows social grade and house ownership. For the socio-economic classification of 

respondents the NRS social grades (A,B,C1,C2, D & E) were used, details of which are listed 

below: 

A Upper Middle Class Higher managerial, administrative or professional 

B Middle Class Intermediate managerial, administrative or professional 

C1 Lower Middle Class Supervisory or clerical, junior managerial, administrative or professional 

C2 Skilled Working Class Skilled manual workers 

D Working Class Semi and unskilled manual workers 

E Non-working State Pensioners or widows (no other earner), casual or lowest grade workers 

 

Table 6 Accommodation Ownership by Social Grade 

Social Grade ABC1 C2DE 

Total Sample 1206 810 

Own – outright 365 230 

Own – with a mortgage 398 163 

Own (part-own) – through 
shared ownership scheme 
(i.e. pay part mortgage, part 
rent) 

14 7 

Rent – from a private 
landlord 

149 128 

Rent – from my local 
authority 

45 98 

Rent – from a housing 
association 

33 95 

Neither – I live with my 
parents, family or friends 
but pay some rent to them 

65 81 

Neither – I live rent-free 
with my parents, family or 
friends 

30 78 

Other 11 27 
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7.4 Appendix D: Water Charges  

Water Company Percentage 
of 
Respondents 

Affinity Water (formerly Three Valleys, Tendring 
Hundred, Folkestone & Dover, Veolia Central, 
Veolia East and Veolia Southeast) 

3% 

Albion Water 0% 

Anglian Water 7% 

Bristol Water 1% 

Bournemouth Water 0% 

Cambridge Water 0% 

Cholderton & District Water 0% 

Dee Valley Water - 

Dwr Cymru (Welsh Water) 4% 

Essex & Suffolk Water 2% 

Hartlepool Water 0% 

Northern Ireland Water - 

Northumbrian Water 4% 

Portsmouth Water 1% 

Scottish Water 6% 

Severn Trent Water 12% 

South East Water 2% 

Southern Water 5% 

South Staffs Water 1% 

South West Water 3% 

Sutton and East Surrey Water 1% 

Thames Water 11% 

United Utilities 10% 

Wessex Water 3% 

Yorkshire Water 6% 

Other 3% 

Don`t know/ can't recall 10% 

Not applicable - my home is not connected to a 
mains water supply 

1% 

Not applicable - my household does not pay the 
water bill 

4% 

 

 

i Link to the 2015 Ideal-Standard and Waterwise Report on the Waterwise Website 
http://www.waterwise.org.uk/data/Tracker_Survey_/Tracker_Survey_Summary_Report_FINAL_03_16_.pdf 

                                                      

http://www.waterwise.org.uk/data/Tracker_Survey_/Tracker_Survey_Summary_Report_FINAL_03_16_.pdf
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