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1. EXECUTIVE SUMMARY 

1.1 Introduction 

Southern Water Services (SWS) commissioned Accent and Jacobs to conduct a programme 

of research exploring customers’ willingness to pay (WTP) for a broad range of service level 

changes, and supporting the application of the WTP values in cost benefit analysis (CBA).  

WTP is the standard economic measure of value for use in CBA, and the focus on WTP is 

motivated by the prior desire to use CBA as a tool for decision making.  The results from the 

CBA will ultimately inform the development of the company’s 2015-20 business plan, and 

support its legitimacy to the regulators and other stakeholders.  

 

The research programme was designed to achieve the objectives via inclusion of two streams 

of stated preference (SP) survey research, led by Accent, as well as a component compiling 

additional value evidence from published sources, led by Jacobs.   

 

SP is an internationally accepted method for obtaining WTP values for use in CBA, 

particularly, as in the case of water services, when customers cannot choose their levels of 

service in any setting other than via a survey.1  In this context, SP methods are the only viable 

means of supporting the use of CBA in investment planning. 

 

The two streams of SP research conducted for this study included:   

 

 A “primary stage” survey covering sewerage-only and combined water and sewerage 

customers, for both household and business customer groups – (this survey sought to 

obtain estimates of marginal WTP for 12 or so service areas); and   

 A “second stage” survey covering combined water and sewerage customers only, for both 

household and business customer groups – this survey sought to estimate importance 

weights for different severities, or other variations around, some of the primary stage 

service areas.  By linking the results from this survey to the primary stage survey, more 

granular valuations for the service attributes can be obtained. 

This document is our final report on the primary SP survey.  It provides a full description and 

explanation of the survey design and methodology, and reports all results from the survey 

including a detailed analysis of SWS customers’ WTP for service level changes.   

 

The survey instrument, analysis and reporting have been peer reviewed by Prof. Richard 

Carson from the University of California, San Diego.  Prof. Carson is an internationally 

renowned expert in SP methods, and is a past president of the Association of Environmental 

and Resource Economists.  His report on the study as a whole is contained in Appendix D, 

along with intermediate reports on the survey instrument and draft report, and our responses.   

 

We recommend that SWS use the results presented in this report for CBA. 

                                                 
1 Pearce et al. (2002) Economic Valuation with Stated Preference Techniques, Department for Transport, Local 

Government and the Regions. 
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1.2 Overview of Survey Development 

The survey design was developed through consultation with SWS2, taking account of 

industry guidelines (UKWIR, 20113), and following a qualitative research phase4.  The 

questionnaire was peer reviewed by Prof. Richard Carson prior to two phases of pre-testing, 

including a series of cognitive interviews and a pilot survey. 

 

The qualitative research phase consisted of eight focus groups conducted with dual-service 

and waste only household customers across the Southern Water region.  The focus groups 

lasted ninety minutes, and were held in Worthing, Gillingham, Southampton and Tonbridge.  

In addition, tele-depth interviews were undertaken with eight businesses (two small; two 

medium; two large; two very large).  The research was designed to understand customers’ 

priorities and to inform the design of the stated preference surveys. The presentation of 

results from this phase of research is included on the accompanying CD5. 

 

Following the qualitative research, an SP survey instrument was designed based on the 

principles set out in UKWIR (2011), but taking account of findings from the qualitative 

research, input from SWS, and Accent’s recent experience in conducting similar surveys for 

other UK water companies for business planning6.  The survey instrument was peer reviewed 

by Prof. Richard Carson prior to pre-testing. 

 

Two phases of pre-testing were then conducted on complete versions of the survey 

instrument.  The first phase of pre-testing consisted of 16 cognitive interviews conducted 

between 7-16 August 2012 (10 with household customers and 6 with business customers). 

Respondents were encouraged to “think aloud” and give feedback on the questionnaire as 

they worked their way through it.  A number of minor amendments were made to the 

questionnaire following this phase. 

 

The second phase of pre-testing consisted in a pilot of 200 interviews with household 

customers and 150 interviews with business customers, conducted between 20-31 August 

2012.  This pre-testing showed that the survey instrument performed well on all measures, 

and we recommended that it be implemented in the field without any significant changes to 

wording or question routing.   

1.3 Questionnaire Design 

In line with UKWIR (2011) guidelines, the survey questionnaire was based around the use of 

discrete choice experiments (DCE) and contingent valuation (CV) questions to explore 

customer priorities across service attributes, and their willingness to pay for improvements. 

 

                                                 
2 We produced a report for SWS following the project’s inception meeting which set out the methodology we 

proposed to adopt for the study in detail.  This methodology was approved by SWS. Further informal regular 

interactions took place throughout the design phase of the study. 
3 UKWIR (2011) Carrying Out Willingness to Pay Surveys, Report 11/RG/07/22. 
4 The slide pack 2454pre01_v1.1.ppt contains our report on this qualitative phase of work, and is included on 

the accompanying CD. 
5 See 2454pre01_v1.1.ppt. 
6 For PR14, we have conducted, or are in the process of conducting, similar studies for Northumbrian Water, 

Essex & Suffolk Water, South West Water, South East Water, Sutton & East Surrey Water and Welsh Water.  In 

addition, we have completed a similar study in 2012 for Scottish Water for SR15 business planning. 
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The service attributes to be valued in the survey were agreed in detail with SWS, and were 

arrived at via consideration of a number of factors, including UKWIR guidelines, findings 

from the qualitative research phase, and peer review comments.   

 

They were grouped into three lower level exercises as follows:   

 

 Water services (not included for sewerage only customers) 

 Persistent discolouration, or taste & smell that is not ideal (chance) 

 Water supply interruptions (chance) 

 Hosepipe bans (chance) 

 Rota cuts (chance) 

 Longer term stoppage (chance) 

 

 Sewerage & customer service 

 Sewer flooding inside customers’ properties (chance) 

 Sewer flooding outside properties and in public areas (chance) 

 Odour from sewage treatment works (chance) 

 Unsatisfactory customer service (chance) 

 

 Environmental impacts. 

 Pollution incidents (no. incidents) 

 River water quality (% good status) 

 Coastal bathing water quality (% good/excellent status) 

 

The full descriptions of these attributes as used in the main survey are shown in Table 3, 

Table 4 and Table 5 of this report.  

 

Note that this list excludes a range of attributes important to SWS that are recommended by 

UKWIR (2011) to be addressed via value transfer methods.  For example, UKWIR (2011) 

recommends that the health effects of drinking water quality ought to be valued using the 

Health and Safety Executive (HSE) Cost of Injury Approach, ie using a value transfer 

methodology.
7
  Jacobs (2012) presents guidelines for how SWS should value these attributes 

for use in CBA.8 

 

In the main SP survey, each choice question offered the respondent two alternative packages 

of service levels, neither of which was necessarily the current level.  Consistent with UKWIR 

(2011) recommendations, the service level for each attribute in each alternative was either at 

its current level (Level 0), a decrement level (Level -1), an intermediate improvement level 

(Level +1), or at a stretch improvement level (Level +2).   

 

The choice questions all required the respondent to make a trade-off, with some service 

attributes better in one alternative and some better in the other.  The choices made by the 

respondents were treated as indicating how he/she valued the attributes in relation to one 

another, in accordance with established principles of random utility theory9.   

 

                                                 
7 See HSE (2003) Cost and Benefit (CBA) checklist, at http://www.hse.gov.uk/risk/theory/alarpcheck.htm. 
8 Jacobs (2012) Cost Benefit Analysis Benefits Transfer Report, Southern Water, October 2012 
9 See for example Train, K. (2003) Discrete Choice Methods with Simulation, Cambridge University Press. 

http://www.hse.gov.uk/risk/theory/alarpcheck.htm


 2454 Main report_v3PM Page 12 
 

A package exercise was included after the two/three lower level exercises which contained all 

the attributes shown, but where each set was treated as a single combined attribute.  This 

meant that there were effectively three service attributes (two for sewerage only customers) 

that varied between options and across choice situations: (i) water services; (ii) sewerage and 

customer services; and (iii) environmental impacts.  This exercise was included to understand 

the relative worth of each lower level block of service attribute changes as a whole. 

 

Also included in the package exercise choices was an attribute representing the customer’s 

annual bill from Southern Water.  Consistent with UKWIR guidelines, the bill was presented 

as a monetary amount for household customers, and as a percentage deviation from current 

bills for business customers.   

 

Inclusion of the bill attribute allowed us to obtain estimates of willingness to pay (WTP) for 

improvements or decrements to each of the attribute blocks as a whole.  This WTP value 

could then be split between the individual service attributes making up the service block 

using the choice data from the lower level experiments to obtain values for unit 

improvements or decrements to service levels for each attribute.  

 

The fourth choice asked of every respondent in the package DCE was the same, and consisted 

in a choice between Option A - a deterioration option where all services drop to Level -1, and 

Option B - a maximum improvement option where all services improve to Level +2.  The 

latter option was always associated with a higher bill level than the first option.  We refer to 

this last choice as the contingent valuation (CV) question.  

 

Following the CV question, a follow-up question was asked, which doubled the cost of 

Option B if they had chosen Option B at the first time of asking, and halved it if they had 

chosen Option A.  This follow up question allows for more precision to be gained on the 

main estimate of customers’ WTP. 

 

The experimental designs for each of the exercises were generated using an algorithm which 

sought to maximise the statistical precision (the “D-efficiency criterion”) of the estimates, 

whilst avoiding choice pairs where one option dominated the other one (ie was better on all 

service aspects).  This algorithm incorporated prior estimates from the pilot results to 

calibrate the design.   

 

Overall, the survey design conformed to the best practice principles laid out by UKWIR 

(2011).  A notable innovation introduced to the survey design, however, was the inclusion of 

a visual depiction of service levels using green triangles drawn to scale on each of the choice 

cards.  The aim of the triangles was to address one of the key issues with this type of stated 

preference work, which is whether customers can effectively process risk levels and make 

choices reflective of their true preferences when risk levels are small.  There is academic 

evidence that well-designed visual representations result in more theoretically consistent 

preferences being expressed.10 

 

Diagnostic questions in the cognitive interviews we conducted as part of the testing and 

refinement phase of the study demonstrated that respondents either found the images helpful 

or were ignored in favour of the text.  Our experience has therefore supported the inclusion of 

                                                 
10 Corso, Hammitt and Graham (2001) Valuing mortality-risk reduction: using visual aids to improve the 

validity of contingent valuation, Journal of Risk and Uncertainty, 23(2), 165-184 
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the green triangles to communicate risk and we would recommend it as an important 

innovation in the design of stated preference surveys for water company business planning. 

 

Relatedly, an additional innovation introduced to the survey design was to include shading of 

the levels of the worse option for every attribute in every choice situation.  This shading was 

introduced to help respondents quickly see which was better and which was worse, thereby 

giving them a simpler task to deal with and helping to prevent respondents making mistakes.  

Our cognitive testing of this approach has also resulted in favourable findings, suggesting that 

it has indeed help to reduce the cognitive burden of the instrument. 

1.4 Survey Administration 

The household survey was achieved through a mixture of phone-post/email-phone (PpP) and 

online interviews. The PpP method involved recruiting respondents by telephone, then 

posting or emailing them the show material, then subsequently conducting the main interview 

by telephone.   

 

A broad and representative sample was obtained of 1,538 households, of which 1277 were 

conducted by PpP and 261 conducted online. The profile of the achieved sample closely 

matches known population statistics for age, SEG and income. For this reason no weighting 

of the data on these variables was considered to be necessary. 

 

For business customers, a total of 789 PpP interviews were completed.  The target respondent 

was whoever was responsible for paying their organisation’s water bills and/or for liaising 

with Southern Water. 

 

The sample plan for businesses deliberately over-weighted the largest users on the basis that 

these organisations were expected to attach a higher monetary value to water and sewerage 

service attributes than smaller users.  Due to difficulties in recruiting sufficient numbers of 

the largest users, weights were applied to the business data in the analysis to correct for a 

shortfall in the number of large user respondents in comparison with the optimal sample plan.  

 

Further details concerning the survey administration are given in section 4 of this report. 

1.5 Key Findings 

The choice data were analysed using best practice econometric methods, including mixed 

logit models for the DCE analysis and random effects probit models for the CV analysis.  

Details of the modelling methodology and all interim findings are reported in Appendices B 

and C for households and businesses respectively.   

 

An important first finding from our analysis was that, consistent with our findings from PR14 

work for other companies, respondents appeared unwilling, on average, to accept service 

deteriorations in exchange for bill reductions.  This finding emerges from our analysis of CV 

responses.  We found that it made no difference to the likelihood of a household or business 

respondent choosing the deterioration option whether it cost 0% or -6% of the respondent’s 

current bill.  The same proportion chose this option in both cases.  We infer that within this 

range customers are not sensitive to bill reductions, and hence would rather see the money 

invested in service improvement. 
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Our main WTP findings are given in the following two tables.  First, Table 1 shows our 

central estimates of mean WTP for customers, per year, for a range of service packages.  

Mean values are appropriate for CBA because multiplying the mean by the number of 

customers gives the total benefit for the customer base as a whole. 

  

The figures in Table 1 show the maximum extra from 2020/21 that customers are willing to 

pay, on average, for the package shown, where the actual cost gradually adjusts over five 

annual increments.  For example, a value of 10% would correspond to a 2% increment per 

year for five years from 2015, leading to a total change of +10% from 2020.   

 

The table shows that dual-service household customers are willing to pay up to 8.2% (£38) 

for the intermediate improvement package, and 16.1% (£75) for the maximum improvement 

package.  For comparison, the PR09 WTP study found that dual-service household customers 

were willing to pay £47.3 and £55.2 for the intermediate and maximum improvement 

packages respectively.11  There appears to have therefore been an increase in WTP for the 

maximum improvement package but a decrease in WTP for the intermediate improvement 

package since PR09.  It is likely, however, that this is due to a difference in the analysis 

methodology – at PR09, the estimates were based on a non-linear model that allowed for 

diminishing marginal WTP; in the PR14 analysis, by contrast, a linear model was used  

which obtained constant marginal WTP values for each attribute.  The PR14 difference in 

values between an improvement to Level +1 and an improvement to Level +2 is therefore 

solely due to the difference in service levels, valued at a constant amount, while the 

difference in PR09 values between Level 1 and Level 2 improvements is due to both the 

difference in service levels and the difference in marginal WTP values. 

 

There is no evidence that values are higher, in percentage terms, for sewerage only customers 

than dual-service supply customers, as might have been expected given that they are valuing 

a smaller package.  In fact, in percentage terms there is no significant difference in WTP for 

households between dual service and sewerage only customers. This gives supporting 

evidence of the validity of these results as it suggests that willingness to pay is sensitive to 

the scale of the package offered.  It also counters the notion that values are overstated for 

sewerage only customers due to the fact they were only offered “half the package”.   

 

For businesses, sewerage only customers tended to value to the package significantly less 

than dual service households in percentage terms.   This finding is consistent with the fact 

that water services accounted for 46% of the value that dual service businesses assigned to 

the package of attributes as a whole (Table 65), but only for 16% of the average dual service 

business bill.12 

 

                                                 
11 Eftec (2008) Willingness to Pay Customer Survey, Final Report for Southern Water Services, 11 April 2008. 
12 The average 2015 dual-service business bill will be £1652 and the average sewerage only business bill will be 

£1381.  The difference - £271 – comprises 16% of the dual service business bill. 
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Table 1: Willingness to Pay for Packages of Service Level Changes, By Service Segment and 
Customer Type 

 
All services improve to Level +1 All services improve to Level +2 

%/year
(1)

 £/year
(2)

 %/year
(1)

 £/year
(2)

 

Households, Dual 8.2% £38 16.1% £75 

Households, Sewerage only 8.2% £27 16.6% £55 

Businesses, Dual 5.5% £91 10.7% £176 

Businesses, Sewerage only 2.6% £36 5.0% £69 

(1) Figures show average willingness to pay for customers in each segment, per year, as a percentage of their 

bill in 2015/16 for each package of service levels. Note: 2015/16 bills are 7% higher than 2012/13 bills. (2) 

Figures are current as of October 2012. 

 

Table 2 below presents unit values for each service attribute contained in the survey, for 

households, businesses and for all customers.  The unit values are intended to be used to 

value decrements as well as improvements to service levels, but are valid only within the 

context of a rising bill overall.  As previously mentioned, customers were completely 

insensitive to bill reductions down to -6% of their 2015 bill, and so customers would prefer 

any service improvement to a bill reduction in the context of a declining bill overall. 

 

In all cases, the tables show “central” estimates as well as a sensitivity range around this 

figure.  The central estimates are based on the full sample for each customer type; they are 

calibrated to an assumed real cost of maintaining base service levels up to 2020 of +1%, 

where this assumption was provided by SWS; and they are based on respondents’ mean 

valuation of the whole package of service level change from Level -1 to Level 2, cascaded 

down to a unit level change for each attribute.   

 

The ranges around the central values encompass a collection of sensitivity checks, including 

values based on assumed costs of maintaining base service levels of 0% and +3%, and values 

for low income households (less than £300 per week) and for a sample that excludes 

respondents that had difficulty answering the choice questions.  For dual-service household 

customers, the lower bound of the recommended range is based on results for a low income 

sample and the upper bound is based on the upper bound of the 95% confidence interval.  For 

sewerage only household customers, and both types of business customers, the recommended 

range is based purely on the 95% confidence interval as this encompassed all other sensitivity 

check values.   

 

We would recommend that the central estimate be applied in the first instance when 

performing CBA on business plan proposals.  The sensitivity range should be later applied as 

a means of testing the sensitivity of the proposals deriving from the CBA in relation to the 

inevitable uncertainty surrounding the valuation estimates used. 
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Table 2: Unit Valuations of Service Attributes, By Customer Type 

Service attribute Unit of measure 

Unit value (£’000/year) 

Households Businesses All customers
(4)

 

Central Range Central Range Central Range 

Water        

Discolouration / Taste & smell 1 property, 1 incident 1.568 (1.039, 1.798) 3.699 (3.25, 4.148) 1.926 (1.411, 2.193) 

Short interruptions 1 property, 1 incident 0.671 (0.445, 0.769) 2.990 (2.627, 3.353) 1.060 (0.811, 1.203) 

Hosepipe bans (H/IOW)
(1)

 1 property, 1 incident 0.007 (0.005, 0.008) 0.067 (0.059, 0.076) 0.017 (0.014, 0.019) 

Hosepipe bans (K/S)
(1)

 1 property, 1 incident 0.010 (0.007, 0.012) 0.032 (0.028, 0.036) 0.014 (0.01, 0.016) 

Rota cuts 1 property, 1 incident 0.161 (0.107, 0.185) 0.480 (0.422, 0.538) 0.215 (0.16, 0.244) 

Long term stoppages 1 property, 1 incident 2.042 (1.354, 2.342) 6.099 (5.359, 6.84) 2.723 (2.027, 3.097) 

Sewerage        

Internal sewer flooding 1 property, 1 incident 208.3 (148.6, 243) 336.4 (242.9, 430) 229.8 (164.4, 274.4) 

External sewer flooding 1 property, 1 incident 7.888 (5.659, 9.214) 17.503 (13.453, 21.552) 9.503 (6.968, 11.286) 

Odour from sewage works  1 property, 1 incident 2.385 (1.728, 2.792) 5.374 (3.703, 7.045) 2.887 (2.059, 3.506) 

        

Customer service 1% change in  dissatisfaction rate 0.0007 (0.0005, 0.0008) 0.0010 (0.0008, 0.0012) 0.0007 (0.0005, 0.0009) 

Environmental        

Pollution incidents 1 pollution incident 102.3 (74.05, 119.7) 8.391 (6.335, 10.45) 110.7 (80.38, 130.2) 

River water quality
(2)

 1km increase in Good/High Status 18.25 (13.27, 21.39) 1.477 (1.233, 1.721) 19.73 (14.5, 23.11) 

Bathing water quality
(3)

 1 site more at Good / Excellent Status 793.6 (578.9, 930.6) 90.30 (63.19, 117.4) 883.9 (642.1, 1048) 

(1)“H/IoW” refers to the Hampshire and Isle of Wight region; “K/S” refers to the Kent and Sussex region. (2)River water quality values have been converted to a “per km” basis by multiplying 

the “percentage” value obtained directly from the survey by 2,458 – the number of river km in the SWS supply area. (3) Likewise, bathing water quality values have been converted to 

a “per site” basis by multiplying the “percentage” value obtained directly from the survey by 83 – the number of bathing water sites in the SWS supply area.  (4) Water, sewerage and 

customer service attribute values are averages for each customer group; environmental attribute values are totals.  Customer groups and service segments are averaged using total 

revenue weights. 
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In the calculation of unit values for all customers, the values for water, sewerage and 

customer service attributes are average values for each customer group, while environmental 

attributes are shown with total values.  Where average values are shown, customer groups 

and service segments are averaged using total revenue weights. The reason for the 

discrepancy - with some attribute values given as average and others given as totals - is that 

the water, sewerage and customer service attributes were presented with the focus on the 

chance of the individual respondent experiencing the incident in question.  Aggregating up 

from this presentation naturally yields an average value.  Environmental attributes, by 

contrast, were presented as total measures across the company area – for example, the total 

number of pollution incidents – and so the values shown are totals rather than averages. 

1.6 Validity Testing 

It is usual to carry out a range of validity checks to gauge how much weight ought to be given 

to SP-based results in decision making.  In summary, the following results have been found. 

 

 The vast majority of households (89%) and businesses (91%) stated that they felt able to 

make comparisons between the SP choices presented to them.  (See Table 14.)  

 Likewise, the vast majority of households (91%) and businesses (90%) stated that they 

found all of the service levels easy to understand.  (See Table 14.)  

 Only a small minority of households (10%) and businesses (11%) stated they felt some of 

the service levels to be implausibly high or low. (See Table 14.)  

 The levels of understanding shown, as assessed by interviewers, were very good for an SP 

survey in our experience with only 1% of households and 1% of business assessed as not 

understanding at all, and 78% of households and 84% of businesses assessed as 

understanding “completely” or “a great deal”. (See Table 15.) 

 Similarly, levels of effort and concentration were very good, with the vast majority of 

both households and businesses assessed by interviewers as having given the questions 

careful consideration, and managing to maintain concentration throughout the survey. 

(See Table 15.) 

 After their initial decision in each choice exercise, respondents were asked why they had 

made the selection they had.  The vast majority of the reasons people gave were coded 

into one or more of valid reasons.  Respondents generally cited the reason for their choice 

as being that one option was better than the other on the basis of the service levels that 

were shown to them in the corresponding choice situation.  There were no cases of a 

significant number of respondents incorporating invalid beliefs or inferences. (See Table 

16.) 

 When we remove the minority of responses that we assessed as potentially invalid – those 

stating that they felt unable to make comparisons, or those assessed by interviewers as 

having understood the questionnaire less than “a little”, we find that the results for the 

population are not significantly affected.  (See Table 47 and Table 70.) 

 Results are consistent with expectation in many areas and there are no anomalous results.   
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o Higher income households had lower cost sensitivity than low income households; 

and cost sensitivity was found to be higher for those stating their current bill level 

is “too much” or “far too much” than for other customers.   

o Respondents stating that they would be willing to pay to improve services at other 

customers’ properties (wtp for others) were found to have higher relative values 

for the sewerage & customer service block than other customers.  (This service 

block contained sewer flooding attributes, which prior research has found to 

arouse altruistic concerns amongst customers.) 

o Members of environmental organisations tended to have higher relative values for 

environmental impacts than other customers. 

o Choice behaviour was found to correlate well with customers’ naive priorities as 

questioned before they began the choice exercises.  This is good evidence of the 

consistency of preferences elicited across question types. 

 Finally, online choice patterns were not substantially different from those obtained from 

the main PpP sample for any of the exercises.  This finding supports the use of online 

responses as a supplement to the main PpP sample for households. 

Overall, the evidence described here supports the validity of the WTP estimates presented 

and so they can be considered to be meaningful measures of SWS customers’ values for the 

range of services, and service levels, contained within the survey.   

 

It is currently intended that we will conduct a detailed comparison of WTP estimates across 

companies and between PR09 and PR14 in the near future.  This research will further assist 

in establishing the validity of the results.  It will be reported on separately in due course.  

 

1.7 Use of Results 

The results in Table 2 give an indication of the relative value of improvements to each of the 

attributes.  They do not in themselves motivate investment in any area, since CBA requires 

the costs of the investment to be balanced against the benefits and these values only relate to 

the benefits side of the equation. 

 

By way of illustration of how the results are to be applied, consider the following examples. 

 

 A proposed mains renewal will lead to 1000 fewer unexpected interruptions per year in 

future, but 2000 more planned interruptions in the year that the work is carried out.  Using 

the values shown in Table 23, where the value for short interruptions does not depend on 

whether or not notice is given, the benefit of the investment would be calculated as 

£1.060million (1,000*£1,060) per year for the avoided unexpected interruptions, and in 

addition to the financial costs of the proposal, there would be an additional cost of 

£2.120million (2,000*£1,060) in the year that the work was carried out. 

 A proposed increase in localised sewerage hydraulic capacity will alleviate an expected 

10 incidents per year of internal sewer flooding and 100 properties per year of external 

sewer flooding.  The benefit of this investment would be calculated as £2.298million per 



 2454 Main report_v3PM Page 19 
 

year (10*£229,800) for the avoided internal incidents, and £0.950million per year 

(100*£9,503) for the avoided external incidents. 

 A proposed enhancement to a sewage treatment works will lead to a 10km stretch of river 

being improved from Poor ecological status to Good ecological status.  The benefit of this 

investment would be calculated as £0.197million per year (10*£19,730). 

1.8 Conclusions and Recommendations 

This report presents valuation estimates for use in cost benefit appraisals by SWS for PR14.  

 

Confidence in these results can be gained from the following: 

 

 The design of the questionnaire is consistent with best practice, and fully tested via 

cognitive interviews and pilot tests with households and businesses. 

 The vast majority of responses are assessed as valid, taking into account respondent and 

interviewer feedback, and the reasons respondents gave for their choices. 

 When we remove the small minority of responses that we assessed as potentially invalid, 

we find that the results for the population are not materially affected.   

 Results are consistent with expectation in many areas and there are no anomalous results.  

Overall, the valuation estimates presented can be considered to be meaningful measures of 

SWS customers’ values for the range of services, and service levels, contained within the 

survey, and we recommend them for use in cost benefit analysis of proposed service changes.   
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2. INTRODUCTION 

2.1 Background 

Southern Water Services (SWS) commissioned Accent and Jacobs to conduct a programme 

of research exploring customers’ willingness to pay (WTP) for a broad range of service level 

changes, and supporting the application of the WTP values in cost benefit analysis (CBA).  

The results from the CBA will ultimately inform the development of the company’s 2015-20 

business plan, and support its legitimacy to the regulators and other stakeholders.  

 

The research is undertaken in the context of the following sources of guidance: 

 

 Ofwat’s customer engagement policy for the 2014 price review (PR14); 

 UKWIR reports on “Customer involvement in price-setting”, “Review of CBA and 

benefits valuation”, and “Carrying out WTP surveys”; 

 DEFRA / DECC guidance on carbon valuation; 

 Experience and best practice from other sectors; and  

 The wider academic literature on CBA and benefits valuation. 

2.2 Objectives 

The main research objective for the study as a whole was to determine business and 

household investment priorities and willingness to pay (WTP) for potential programmes of 

work over the 2015-2020 period.  

 

The specific objectives were that it would deliver13: 

 

 Qualitative analysis of customer priorities to inform the WTP research; 

 Quantitative analysis of slope of benefit curves for incremental changes to service levels; 

and 

 Confidence with customers, stakeholders and regulators that the results are validated and 

that Southern Water has built upon best practice in design, delivery and implementation 

of willingness to pay. 

2.3 Overview of the Study 

The research programme was designed to achieve the objectives via inclusion of two streams 

of stated preference (SP) survey research, led by Accent, as well as a component compiling 

additional value evidence from published sources, led by Jacobs.   

 

The two streams of SP research included:   

 

                                                 
13 The full terms of reference are included in Appendix F 
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 A “primary stage” survey covering sewerage-only and combined water and sewerage 

customers, for both household and business customer groups – (this survey sought to 

obtain estimates of marginal WTP for 12 or so service areas); and   

 A “second stage” survey covering combined water and sewerage customers only, for both 

household and business customer groups – this survey sought to estimate importance 

weights for different severities, or other variations around, some of the primary stage 

service areas.  By linking the results from this survey to the primary stage survey, more 

granular valuations for the service attributes can be obtained. 

Figure 1 provides an overview of the research programme as a whole.  The present report 

relates to the task highlighted on the figure.  

 

This document is our final report on the primary SP survey.  It provides a full description and 

explanation of the survey design and methodology, and reports all results from the survey 

including a detailed analysis of SWS customers’ WTP for service level changes.  We 

recommend that SWS use these results for CBA. 

 
Figure 1: Overview of the research programme  

 

 

2.4 Report Structure 

The remainder of this report is structured as follows.  In section 3, we report on the survey 

design and development.  Section 4 provides details of the survey administration, and a 

description of the weights applied.   In section 5 we present and summarise findings from the 

sample on all non-SP questions from the survey.  This includes information on household and 

business demographics, current bill levels and attitudes towards them, experiences of water 

and sewerage service failures and perceptions of the chances of experiencing them, 
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respondent and interviewer feedback on various aspects of the survey, respondents’ views on 

the most important attributes to improve, and respondents’ reasons for their SP choices.  The 

section concludes by discussing the analysis samples that we use for the SP analysis in the 

remainder of the report.  

 

Section 6 then presents the valuation results.  It includes an outline of the conceptual 

framework for analysis, and then presents the results obtained.  The first set of results 

presented are in respect of customers’ priorities amongst the attributes, as indicated by 

respondents’ choices.  This includes a discussion of how priorities vary across customer 

segments, and of the factors found to explain those priorities.   The second part of section 6 

reports our main estimates of customers’ willingness to pay for packages of improvement.  

This again includes discussions of how WTP varies across customer segments, and of the 

factors found to explain WTP.  The final part of section 6 presents unit valuations for all 

attributes, derived by combining the results on customers’ priorities and WTP with 

population data supplied by SWS.  The results include sensitivity ranges, and guidance is 

given on the appropriate use of these ranges. 

 

Finally, section 7 presents our conclusions and recommendations.  In summary, we conclude 

that the values presented are valid measures of customers’ WTP for incremental changes to 

service levels.  As such they should be considered legitimate by stakeholders and regulators 

for use within CBA. 

 

The appendices to this report contain useful supporting documentation.   The questionnaires 

and show cards that were used in the household survey are contained in Appendix A.  

Appendix B contains the detailed econometric analysis for households, and Appendix C 

contains the econometric analysis for businesses.  Appendix D contains comments from the 

project peer reviewer, Prof. Richard Carson, and our responses. Appendix E contains the 

terms of reference for the study as a whole. 

 

In addition to this report, an accompanying compact disk (CD) contains further related 

materials to complete the audit trail for the work.  This includes a series of interim notes and 

research materials delivered to SWS over the course of the study, plus the main business and 

online household questionnaires, the main survey datasets (in Excel and Stata14 formats) and 

the analysis programs and Excel workbooks used to derive the results presented in this report.   

                                                 
14 Stata is a statistical software package.  It was used for all the analysis of the SP data presented in this report. 
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3. SURVEY DESIGN AND DEVELOPMENT 

3.1 Introduction 

The SP survey conducted for this study was designed and implemented in the context of 

several sources of focussed guidance, including in particular, the UKWIR (2011) report – 

“Carrying out WTP surveys”.  Additionally, Accent has accumulated recent experience in 

applying the recommendations set out in UKWIR (2011) for other UK water companies for 

PR14 business planning.  The starting point for development of the survey instrument was 

therefore quite advanced at the outset of the study. 

 

In this section, we begin in 3.2 by summarising the core design features of the instrument.  

The remainder of the section then proceeds through the key aspects of the survey instrument 

and describes how design decisions were reached, taking account of the preliminary 

qualitative research and testing results along the way.  

 

The study includes separate versions of the questionnaire for households and businesses, and 

separate versions for combined water and sewerage customers versus sewerage-only 

customers.  The household questionnaire and show cards are included as Appendix A; the 

business questionnaire and show cards are included on the accompanying CD.  

3.2 Core Design Features 

In line with UKWIR (2011) guidelines, the survey instrument was developed around the use 

of discrete choice experiment (DCE) questions as the means of eliciting customer priorities 

and willingness to pay.  DCE questions offer respondents a series of choices between two or 

more alternative packages of service levels.  The questions require the respondent to make a 

trade-off, with some service attributes better in one alternative and some better in the other.   

 

In comparison with more traditional and well-known methods of market research, such as 

importance ratings and proposition agreement scales, DCE methods have the advantage that 

they are explicitly theoretically consistent with the use of CBA as a means of decision 

making.  The choices made by the respondents are treated as indicating how he/she values the 

attributes in relation to one another, in accordance with established principles of random 

utility theory15.  No other market research methods have claim to this feature. 

 

The second core design feature decided upon at the outset was that the majority of interviews 

would be conducted via the phone-post/email-phone (PpP) method, with an additional top-up 

sample, for households only, obtained via the online method.  The PpP method involves an 

initial screening and recruitment phone call, followed by either posting or emailing a set of 

show material to the recruit, and then following up with a second phone call to conduct the 

interview once the show material has been received.  When show materials are sent by email, 

the second phone call often followed immediately on from recruitment. 

 

In comparison with a face-to-face approach, the PpP mode results in a more geographically 

diverse sample because interviews can be drawn randomly from across the SWS region rather 

than from a small number of areas, or clusters, as is the case with face-to-face surveys.  

Telephone interviewing is also particularly advantageous for business interviews as – in 

                                                 
15 See for example Train, K. (2003) “Discrete Choice Methods with Simulation”, Cambridge University Press. 



 2454 Main report_v3PM Page 24 
 

addition to enhancing the representativeness of the sample – it offers business respondents 

the flexibility to schedule the interview for a time that best suits them, and to re-schedule at 

short notice if necessary. 

 

Online surveys have the advantage that they can be conducted quickly and cost-effectively.  

One important caveat to bear in mind with online samples, however, is that there is a 

relatively very small pool of people that can be contacted to complete an online survey.  This 

means that the same people will tend to be interviewed frequently,  If the results are the same 

as other modes every time then this is not necessarily a problem, but for the present research 

a mixed mode approach was considered preferable to a purely online survey. It was therefore 

decided that a small proportion of the household sample would be obtained by this method as 

a supplement to the main PpP sample. 

 

The third core design feature was that the structure of the questionnaire would include the 

following components: 

 

 Screening and recruitment   

 Introduction to main survey 

 Usage, experience and attitude questions 

 Background information, including attribute definitions 

 Choice exercises 

 Follow-up questions, including reasons for choices, ability to choose, perceived 

realism of the service levels shown, and understanding of the attributes 

 Demographics 

 Interviewer debriefing on respondents’ understanding, effort and concentration. 

 

This structure is typical for SP questionnaires, and is consistent with UKWIR (2011) 

guidelines. 

 

The online version of the questionnaire for households was almost identical in design to the 

PpP one, except for wording changes as appropriate (for example, changing the name of the 

‘Demographics’ section to ‘About you’; referring the respondent to links where they could 

read the show materials again).  The online version of the questionnaire is included on the 

accompanying CD. 

3.3 Attribute Selection and Definition 

One of the key tasks in the development of the SP survey instrument was to select and define 

the attributes to be valued.  At the outset of the study, we consulted with SWS on the 

selection of attributes to be put forward for testing in the qualitative research phase.  The 

attribute selection agreed upon was based on UKWIR (2011) recommendations, and SWS’s 

view of the potential areas where customer values could influence investment decisions at 

PR14.   

 

The aim of the qualitative research phase, however, was to identify unprompted attitudes 

towards water and sewerage services and supply, and unprompted priorities for improvement, 

as well as prompted attitudes towards the initial set of service attributes SWS had proposed.  

The combination of prompted and unprompted approaches ensured that what was taken 

through to the quantitative research reflected customer priorities and not just SWS priorities. 
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Qualitative research  

The qualitative research consisted of eight focus groups with household customers conducted 

across the Southern Water region with dual-service and sewerage only customers and eight, 

tele-depths interviews with business customers. 

 

Ninety minute focus groups were held in a range of locations to try to gather a variety of 

views and experiences (Worthing, Gillingham, Southampton and Tonbridge). Tele-depth 

interviews were undertaken with 8 businesses (2 small bills, 2 medium; 2 large and 2 very 

large). This permitted views to be gathered from a cross section of people. 

 

The qualitative research was devised as an approach to inform the design of the stated 

preference surveys. Specifically, the aims were to: 

 

 Understand the key service expectations in relation to current and future serviceability 

targets 

 Understand customers’ full range of priorities for investment, including consideration that 

would be given to deterioration of current service levels 

 Understand customers’ perceptions of Southern Water. 

Discussion groups with households took place between 20 and 26 June 2012 with a range of 

customers. Quotas were placed on age and socioeconomic grade (SEG) to ensure a range of 

people took part. Groups were divided into those who discussed water supply issues and 

those who discussed waste water issues. 

 

Tele-depth interviews were undertaken with a range of businesses that had very small to very 

large water and waste water bills. A range of business types were sought to ensure that a wide 

variety of experiences could be discussed. Those who took part were in the following 

industries: 

 

 Education (2) 

 Manufacturing (2) 

 Retail (1) 

 Retail/training (1) 

 Leisure (2) 

 

The results of the qualitative research were presented to SWS, and full findings are available 

in a presentation slide pack on the accompanying CD. 

 

Based on the findings from the qualitative research, Accent produced a refined set of 

recommendations for attributes and their definitions.  These attributes were grouped into 

three sets as follows:   

 

 Water services (only for dual-service customers, not sewerage only customers) 

 Sewerage service and customer service  

 Environmental impacts. 

 

The final selection of service attribute definitions and descriptions used in the main survey, 

by set, are shown in Table 3, Table 4 and Table 5. (NB these are the household versions.  
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Business versions were very similar, but see the business questionnaire on the accompanying 

CD for the precise wording.) 

 
Table 3: Water Service Attributes: Definitions and Descriptions 

Attribute Description on survey show card 

Persistent discolouration, or 
taste & smell that is not ideal 

The chance that this happens at 
your property in any one year. 

Tap water may occasionally be discoloured or have a taste and smell that 
is less than ideal.  Sometimes running the tap for several minutes will 
resolve these issues but occasionally the problem can persist for a longer 
period of time. 

These types of problems could continue for several days.  Although the 
water is unlikely to be harmful, you may not want to use it in your 
household. 

Water supply interruptions 

The chance that this happens at 
your property in any one year. 

Interruptions to your water supply can happen at any time, at any property, 
and last around 6 hours on average. They can be reduced by increased 
maintenance which would reduce bursts and more monitoring of the 
networks so repairs could take place before interrupting customers. 

Hosepipe bans 

The chance that this happens at 
your property. 

Hosepipe bans are put in place during extended dry spells to ration the 
available water.  They would typically last for 5 months beginning in May 
and ending in September. 

They include a ban on the use of a hosepipe for domestic gardening, 
cleaning and other recreational uses and also include bans on filling 
domestic swimming pools. Exemptions apply for commercial users and 
activities and disabled Blue Badge holders. 

Rota cuts  

The chance that this happens at 
your property. 

In response to an ongoing severe drought, your tap water may be cut off 
on a rota basis to conserve supplies.   

Typically these rota cuts would last from summer through to winter, and 
properties would only have tap water for about three hours each day.  The 
time of day affected would vary from day to day and from area to area. 

Longer term stoppage  

The chance that this happens at 
your property. 

An extreme flooding event could cause a major failure in the water supply 
works, which would leave your property without water for an extended 
period of 2 weeks or more.   

Bottled water or mobile water tanks would be provided at a nearby 
location to provide drinking water. 
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Table 4: Sewerage & Customer Service Attributes: Definitions and Descriptions 

Attribute Description on survey show card 

Sewer flooding inside customers’ 
properties 

The chance that this happens to a 
property in the Southern Water area 
in any one year. 

Sewer flooding can happen at times of heavy rainfall when the sewers are 
not big enough to cope with the extra storm water and become 
overloaded. It may also occur when sewers become blocked with debris or 
with material that should not be put into the sewer. When the pipes cannot 
transport the sewage this can lead to escapes from the sewerage system 
flooding the inside of a customer’s property with water containing sewage. 

When this occurs there would be a foul smell which would need to be 
removed, floors and walls would need to be cleaned and sanitised, 
carpets would need to be replaced. People who are exposed to sewage 
occasionally may develop symptoms like diarrhoea, vomiting and skin 
infections. 

When this happens, Southern Water pays customers compensation equal 
to their annual sewerage bill or £150 whichever is more (up to a maximum 
of £1000) for each failure. 

Sewer flooding outside 
properties & in public areas  

The chance that this happens to a 
property in the Southern Water area 
in any one year. 

Flooding from the sewer can also sometimes cause damage to the outside 
of customers’ properties, for example flooding their garden or street or 
other nearby public areas, but it does not get inside the building. Outdoor 
plants might be ruined and grass might need re-turfing; access to the 
property may be affected. 

When this happens, Southern Water pays customers compensation equal 
to 50% of their annual sewerage bill or £75 whichever is more (up to a 
maximum of £500) for each failure.  

Odour from sewage treatment 
works  

The chance that this happens to a 
property in the Southern Water area 
in any one year. 

Odour from sewage treatment works reaches nearby properties about 12 
times a year for a day at a time. 

Southern Water can cover tanks and / or add equipment to reduce odour 
from sewage treatment works 

Unsatisfactory customer service 

The chance that you are dissatisfied 
with how Southern Water handles 
your issue if you contact them. 

Customers are sometimes left dissatisfied with how Southern Water deals 
with the issues that they report, for example because it took too long to 
resolve, they had to call more than once about the same problem, or the 
same issue occurred repeatedly. 
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Table 5: Environmental Impacts Attributes: Definitions and Descriptions 

Attribute Description on survey show card 

Pollution incidents 

The number of pollution incidents 
per year. 

If there is a blockage in the sewer system, or a failure at a pumping 
station, sewage may sometimes escape on an unplanned basis, causing 
a pollution incident in a river, stream or coastal water. 

This can have an impact on local habitats such as killing fish. 

River water quality 

The percentage of river miles that 
are at ‘Good’ quality. 

Southern Water takes water from rivers and puts treated wastewater back 
into rivers, along with occasional sewer overflows.  Along with other users 
such as farming and industry, its activities therefore affect river water 
quality. 

River water quality is classified as being ‘Good’ quality if the river is close 
to its natural condition; if there is a good range of plants, fish and insects; 
if the water is mostly clear and showing no signs of pollution. 

Coastal bathing water quality 

The percentage of coastal bathing 
waters that are at “Good” or 
“Excellent” quality. 

Southern Water puts treated wastewater back into rivers and the sea.  
Along with other users such as farming and industry, its activities 
therefore affect coastal bathing water quality. 

Coastal bathing waters are classified in order of cleanliness as either 
‘Poor’, ‘Sufficient’, ‘Good’ or ‘Excellent’ in accordance with European 
Union standards, with “Sufficient” being the minimum that is required for 
bathing water. 

The three allowed levels are: 

Excellent The highest standard which means the bathing water is 
consistently very clean, with less than a 3% chance, or 3 
in 100 chance of a stomach upset. 

Good Between ‘Sufficient’ and ‘Excellent’. This means there is 
between a 3% and a 5% chance of a stomach upset. 

Sufficient The minimum standard required for bathing water which 
means there is between a 5% and an 8% chance of a 
stomach upset. 

 

3.4 Attribute Levels 

The attribute levels assigned to each of the service attributes in the main survey were 

provided by SWS, and are shown in Table 6.  Consistent with UKWIR (2011) guidelines, 

they include a “base” level, a deterioration level (-1), an intermediate improvement (+1) and a 

stretch improvement (+2).  
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Table 6: Service Attributes and Levels 

Attribute 
Level 

-1 Base +1 +2 

Water service     

Discolouration / taste & smell (chance) 36 in 1000 33 in 1000 30 in 1000 26 in 1000 

Short interruptions (chance) 32 in 1000 29 in 1000 26 in 1000 24 in 1000 

Hosepipe ban (Hampshire/IOW chance) 1 in 5 1 in 10 1 in 20 1 in 50 

Hosepipe ban (Kent/Sussex chance) 3 in 5 2 in 5 1 in 10 1 in 50 

Rota cuts (chance) 1 in 50 1 in 100 1 in 150 1 in 200 

Longer stoppages (chance) 4 in 1000 3 in 1000 2 in 1000 1 in 1000 

Sewerage & customer service     

Internal sewer flooding (chance) 22 in 100,000 20 in 100,000 18 in 100,000 15 in 100,000 

External sewer flooding (chance) 340 in 100,000 310 in 100,000 280 in 100,000 260 in 100,000 

Odour from sewage works (chance) 970 in 100,000 890 in 100,000 790 in 100,000 710 in 100,000 

Cust. service unsatisfactory (chance)
(1)

 1 in 6 1 in 7 1 in 10 1 in 20 

Environmental impacts     

Pollution incidents (number) 540 475 310 250 

River water quality (%Good/High) 15% 19% 30% 60% 

Bathing water quality (%Good/Excellent) 61% 69% 75% 83% 

Recent data published by DEFRA shows that the current level of Good/Excellent is 80%, rather than the 69% 

shown to respondents in the survey.  

 

The format of presentation of the attribute levels, ie “X in 1000” for all chance denominated 

attributes broadly followed UKWIR (2011) guidelines.  The formatting rule adopted was that 

attributes containing chance levels greater than 0.01 should be presented as “1 in X”, and 

smaller chances should have the smallest common denominator that is a multiple of 10, ie 

1000, 10,000, 100,000, etc., with the numerator varying across service levels for the attribute.  

The numbers were rounded in places to facilitate comprehension.  Cognitive testing 

conducted as part of the UKWIR (2011) study found that this approach was preferable to any 

other format, including use of the number of properties in the company’s supply area as the 

common denominator for all attributes, use of percentages, and use of “1 in X” for all levels 

including those for chances smaller than 0.01. 

 

It remains the case that the attribute levels used in the survey are likely to test the limits of 

most respondents’ processing capabilities.  A notable innovation introduced to the survey 

design adopted for the study is the inclusion of a visual depiction of the attribute levels using 

green triangles drawn to scale on each of the choice cards.  The aim of the triangles was to 

address one of the key issues with this type of stated preference work, which is whether 

customers can effectively process risk levels and make choices reflective of their true 

preferences when risk levels are small.  There is academic evidence that well-designed visual 

representations result in more theoretically consistent preferences being expressed.16 

 

Diagnostic questions in the cognitive interviews we conducted as part of the testing and 

refinement phase of the study demonstrated that respondents either found the images helpful 

                                                 
16 Corso, Hammitt and Graham (2001) Valuing mortality-risk reduction: using visual aids to improve the 

validity of contingent valuation, Journal of Risk and Uncertainty, 23(2), 165-184 
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or were ignored in favour of the text.  Our experience has therefore supported the inclusion of 

the green triangles to communicate risk and we would recommend it as an important 

innovation in the design of stated preference surveys for water company business planning. 

 

Relatedly, an additional innovation introduced to the survey design was to include shading of 

the levels of the worse option for every attribute in every choice situation.  This shading was 

introduced to help respondents quickly see which was better and which was worse, thereby 

giving them a simpler task to deal with and helping to prevent respondents making mistakes.  

Our cognitive testing of this approach has also resulted in very favourable findings, 

suggesting that it has indeed help to reduce the cognitive burden of the instrument. 

3.5 Choice Exercise Formats 

Overall Structure of Choice Exercises 

Consistent with UKWIR (2011) guidelines, the service attributes were separated into three 

lower level exercises to reduce the complexity of respondents having to trade off too many 

attributes all at once.  The attributes were grouped as shown above. 

 

Respondents were asked to make four choices in each of the three lower level choice 

experiments (two for sewerage only customers) and the order in which they were asked was 

varied across the sample so as to average over any order effects.  

 

In line with UKWIR (2011) guidelines, a package exercise was included after the lower level 

exercises which contained all the attributes shown, but where each set was treated as a single 

combined attribute.  This meant that there were effectively three (two) service attributes that 

varied between options and across choice situations: (i) Water attributes (dual-service 

customers only), (ii) Sewerage and customer service attributes and (iii) Environmental 

attributes.   

 

The package exercise was included to understand the relative worth of each lower level block 

of service attribute changes as a whole, and to obtain estimates of WTP for packages of 

service level changes.   

 

The fourth choice question in the package DCE included the same service options for every 

respondent.  It consisted of a choice between all services deteriorating to level -1, and all 

services improving to level +2.  The latter option was always associated with a higher bill 

level than the first option, and the bill levels of both options were varied across the sample.  

We refer to this last choice as the contingent valuation (CV) question. 

 

Following the CV question, a follow-up question was asked of the form: 

 

Keep looking at Choice Card P4.  The cost of providing Option B on this card is not fully 

determined at this stage.  If the cost of Option B was £X each and every year for 5 years, 

from £X in 2015 to £X in 2020, would you still choose Option A or would you now choose 

Option B? Remember this does not include any increases due to inflation which would be 

added on top. 

 

For this follow up question, the differential between the costs of A and B would be doubled if 

they had chosen option B in the CV question, and would be halved if they had chosen option 
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A.  The inclusion of the follow up question allows for more statistical precision to be 

obtained on the WTP estimates. 

No Cost Attribute in Lower Level Exercises 

A notable feature of the survey design adopted for the study is that the lower level exercises 

do not include a cost variable.  UKWIR (2011) did not recommend either that they should or 

that they should not include a cost variable, and there are good reasons why one might wish 

to exclude cost from the lower level exercises.   

 

Firstly, excluding cost helps to avoid strategic behaviour. In SP surveys, there is sometimes a 

tendency for respondents to choose a lower cost option even when they would prefer the 

higher cost option as a means of strategically trying to minimise the amount they have to pay 

for any improvements.17  By excluding cost from the first exercise we prevent this from 

happening. 

 

Additionally, it can be off-putting to respondents to be given choices about the bill in several 

separate exercises.  Some might feel that they are continually being asked to put their hand in 

their pocket for more service improvements, and resent this.  Others may try and work out 

how the company will use the information gained from their answers, and find this confusing.  

The consequence of this is the presence of an order effect, wherein the service attributes in 

the first exercise are given a higher weight than those in the second and third exercises.  

Although the effect can be averaged via rotating the exercises, if only the first exercise is 

truly reliable, then a large part of the data will be less than fully reliable. 

No Status Quo Option 

Each choice question in the lower level exercises offered the respondent two alternative 

packages of service levels, neither of which was necessarily the current service package, or 

status quo (SQ). 

 

The decision not to include an SQ option in every choice question may be considered 

somewhat contentious. The main arguments in favour of including an SQ option in every 

choice situation are the following:  

(i) it avoids ‘forced choice’ as people can simply opt out;  

(ii) it mimics a real-world market setting, wherein everyone is free not to buy; and  

(iii) it provides a helpful reference point against which respondents can compare the 

offered alternatives.   

In our view, none of these arguments are compelling.  Firstly, there is strong evidence to 

suggest that inclusion of no-opinion options in attitude measures do not enhance data quality, 

as expected under the ‘forced choice’ argument, but instead preclude measurement of 

meaningful opinions. (Krosnick et al., 2002)
18

  The fact that excluding an SQ option forces 

choices may therefore be considered an advantage rather than a disadvantage.   

 

                                                 
17 For a full discussion of these issues, see Carson and Groves (2007) "Incentive and informational properties of 

preference questions," Environmental & Resource Economics, 37, 181-210. 
18 Krosnick J. A., Holbrook, A. L., Berent, M. K., Carson, R. T., Hanemann, W. M., Kopp, R. J., Mitchell, R. 

C., Presser, S., Ruud, P., Smith, V. K., Moody, W. R., Green, M. C. and Conaway, M. (2002) The Impact of 

“No Opinion” Response Options on Data Quality: Non-Attitude Reduction or an Invitation to Satisfice, Public 

Opinion Quarterly, 66, 371-403. 
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Secondly, the aim of the survey is not to mimic a market setting, but to parallel a referendum 

setting.  This is because the survey is being conducted as part of a public choice process 

where the outcome is a public good that all customers will consume whether they voted for it 

or not.  In our view, aiming to mimic a market setting is therefore inappropriate for the 

present exercise.   

 

Lastly, we agree that there may be some value in knowing the current position to use as a 

reference point; as such the present survey tells respondents what the current levels of service 

are with respect to each attribute prior to asking them to make any choices, and gives them 

the opportunity to look back at those service levels at any time during the choice exercises.  

Respondents therefore do have a reference point against which to compare the offered 

alternatives in the choice exercises; they just do not have the opportunity to choose this 

option at every question. 

 

The principal reason for not including an SQ option in every exercise is in order to prevent 

respondents from opting out of making the difficult choices required of them to understand 

their preferences.  Surveys that include an SQ option often find an excessive proportion 

choose this option, consistent with the notion that many are simply opting out from making 

preference-reflecting choices.   

 

The consequences of this are twofold.   Firstly, it is wasteful, as it reduces the sample size of 

useable responses.  More importantly, however, is that it potentially leads to biased estimates. 

This is because the chance that someone chooses the status quo option is not random, but 

instead is likely to be correlated with their willingness to pay.  If those with lower willingness 

to pay are more likely to choose the SQ when it is offered to them, then one would obtain an 

overestimate of willingness to pay.  

 

For the reasons set out here, and consistent with the majority view of practitioners surveyed 

as part of the UKWIR (2011) study, the present survey does not include an SQ option in each 

choice situation. 

3.6 Payment Vehicle, Context and Levels 

Consistent with UKWIR (2011) guidelines, the cost amounts were developed to be expressed 

in real terms, as a phased change over the five year price control period, and remaining 

constant thereafter.   

 

For household customers, cost levels were included as percentage amounts (of the 

respondent’s current bill) in an underlying experimental design, and were converted into 

monetary amounts using the respondent’s current bill that they stated during the recruitment 

screener.  Using the recruitment information, a set of show cards was sent to households, 

either by email or by post, that was tailored to their current bill, but based around percentage 

changes drawn from the experimental design.   

 

For business customers, the amounts shown were given directly in percentage terms, ie no 

conversion was applied from their current bill as previous research suggests that business 

customers prefer to respond in percentage terms than in monetary terms.19 

 

                                                 
19  See UKWIR (2011) Carrying Out Willingness to Pay Surveys” for details. 
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For example, one option’s cost amount might have read (for a household): 

Increase of £2 every year for 5 

years, from  

£238 in 2015 to  

£248 from 2020 

 

Levels of the cost attribute in the package DCE ranged from -6% to +24% of the respondent’s 

bill as it would be in 2015 (given current real terms planned increases of 7% between 2012 

and 2015 for SWS customers).   These percentages relate to the change in the annual bill 

between 2015 and 2020, where the new bill was said to gradually change over the course of 

the five years, and then continue at its new level thereafter. 

 

For the CV question, the cost of the deterioration level choice took values -6% or 0% of 

respondents’ 2015 bill level, and the cost of the improved level option took values 0%, 6%, 

12%, 18% or 24%.  For businesses, the cost range was restricted to {0%, 6%, 12%} on the 

basis of evidence from the pilot survey that this range captured the appropriate percentiles of 

the WTP distribution. (The combinations of {0%, 0%} and {-6%, 24%} were never offered.)  

Again, these were expressed in monetary terms for households and in percentage terms for 

businesses.  

 

For the follow up CV question, the differential between the costs of A and B was doubled if 

the respondent chose option B in the CV question, and halved if they had chosen option A.  

Since the original cost differential between options was either 6%, 12%, 18% or 24%, 

combining data from these two questions therefore gives responses at costs of 3%, 6%, 9%, 

12%, 18%, 24%, 36% and 48%. 

3.7 Choice Experiment Design  

The experimental design for each of the three lower level experiments consisted of eight sets 

of four choice questions from which each respondent would be allocated one set.  Therefore, 

every eighth respondent received the same set of choice cards for an exercise.   

 

For the main stage survey, experimental designs were generated using an algorithm which 

sought to maximise the statistical precision (the “D-efficiency criterion”) of the estimates, 

whilst precluding choice pairs where one option dominates the other one (ie is better on all 

service aspects).  This algorithm required prior assumptions about the coefficients to be 

estimated in order to calibrate it, and we used the pilot results to supply these priors.   

 

For the pilot survey, the experimental designs were created randomly with the only criteria 

being that each of the levels should be statistically identifiable, that there should be an 

approximately equal number of each of the levels across the design as a whole, and that no 

choice situation should be dominated by one of the two options – ie there should be some 

element of trade off in every choice.   

 

The experimental designs for the package experiment were constructed similarly, except that 

in this case there were eight sets of three choice questions generated, rather than eight sets of 

four.  This is because the fourth question (the CV question) was always the same for each 

respondent except for the cost levels which varied randomly.  
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3.8 Peer Review 

The survey instrument was peer reviewed by Prof. Carson prior to field testing.  Prof. Carson 

is an internationally renowned expert in SP methods, and a past president of the Association 

of Environmental and Resource Economists.  Prof. Carson’s comments, and our response to 

them which was agreed with SWS, are contained in Appendix D. 

3.9 Testing and Refinement 

Two phases of pre-testing of the survey instrument were carried out prior to the main 

fieldwork.  The first phase consisted of 16 cognitive interviews (10 with household customers 

and 6 with business customers), in which respondents were encouraged to “think aloud” and 

give feedback on the questionnaire as they worked their way through it.  These interviews 

were conducted between 7 and 16 August 2012.   

 

The second phase of pre-testing consisted of a pilot of 200 interviews with household 

customers and 150 interviews with business customers, conducted between 20 and 31 August 

2012.   

Cognitive interviews 

The main objectives of the cognitive interviews were to test: 

 

 the clarity and flow of the questionnaire 

 the appropriateness of the language used 

 ease of use of the show material 

 the stated preference design and understanding of the stated preference exercises. 

 

Respondents were recruited by telephone, then posted or emailed some show material, and 

then telephoned again to complete the survey interview.   

 

Respondents were taken through the survey instruments as they would in the main fieldwork. 

However, further questions were inserted throughout the interview to probe and test levels of 

understanding and where improvements could be made. 

 

The results from the cognitive testing showed that overall, participants were able to complete 

the survey, with a high degree of comprehension, and no major issues with the design were 

uncovered. 

 

A series of minor points were raised which led to some small amendments to improve the 

clarity and flow of the questionnaire. This involved some small changes in text and/or re-

arrangement of the text. The show cards were also re-designed to be laid out in ‘landscape’ 

format to improve clarity. 

 

Some concerns were raised of the attribute related to unsatisfactory customer service. These 

surrounded issues of comprehension and/or believability as a number of participants 

expressed concern about the perceived high risk of occurrence, particularly when taken in the 

context of the other attributes.  
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Amendments to the survey instrument were implemented once feedback from Prof. Carson 

and SWS were collated and evaluated.   

Pilot surveys 

Following on from the cognitive phase, the questionnaire was pilot tested via phone-

post/email-phone interviews with 200 household and 150 business customers.   

 

In all cases, respondents were recruited by telephone, then posted or emailed some show 

material, and then telephoned again to complete the survey interview.   

 

The pilot survey was conducted in order to test:   

 the recruitment process 

 the clarity and flow of the questionnaire 

 the appropriateness of the language used 

 the accuracy of all routings 

 ease of use of the show material 

 the stated preference design and understanding of the stated preference and contingent 

valuation exercises 

 the interview duration 

 the survey hit rate. 
 

As the core deliverables of the study are concerned with customer priorities and willingness 

to pay data, the targets for this research were customers with responsibilities for paying bills.  

 

Screening questions were used to ensure that the most appropriate target was selected for 

invitation to take part.  Various quotas were used for the pilot phase to ensure the issues in 

question were explored with a full range of participants. For household customers, region, 

age and socio-economic grouping quotas were applied. For business customers, region, bill 

size and sector quotas were applied.   

 

The key findings from the pilot were: 

 

 The vast majority of respondents felt able to make comparisons between the options 

presented to them, found the service areas easy to understand, and believed that the levels 

shown were plausible. 

 

 Interviews assessed respondents as generally showing good levels of understanding, 

effort and concentration. 

 

 Reasons given by respondents for the choices they made in the stated preference exercises 

were valid, in that there were no cases of a significant number of respondents 

incorporating invalid beliefs or inferences when making their choices. 

 

 All the econometric choice models satisfied the minimum theoretical standards for 

validity, in that they indicated respondents preferred better service levels to worse service 

levels, and preferred lower bills to higher bills, all else equal.  Moreover, the levels of 

precision were good for the sizes of the pilot samples used in the analysis.   
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Following the pilot, the range of cost levels used for the CV question in the household survey 

was extended up to a maximum of a +48% increment to 2015 bills for the improvement 

options.  In the pilot survey, the highest bid level shown was 24% and at this level 38% of 

household respondents were choosing the improvement option.  Cost levels for businesses 

seemed appropriate given the pilot responses and so no changes were made to the survey for 

business customers.   

 

Additionally, results from an econometric analysis of the pilot data were used to calibrate the 

experimental designs for the choice experiments for the main stage. 

 

We recommended to SWS that the pilot survey instrument was adopted for the main stage of 

the survey with only very minor changes to the wording in one or two places.  The 

amendments, as with all other amendments, were submitted to SWS for approval prior to the 

main fieldwork commencing. 
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4. SURVEY ADMINISTRATION 

4.1 Sampling and Quota Controls 

Household 

Sample for the household survey was sourced from Accent’s preferred list supplier, Sample 

Answers who provided ‘random digit dialling’ (RDD) and ‘lifestyle’ sample for householders 

across the Southern Water region and, for the online part of the survey, from Accent’s 

preferred panel provider, Toluna.   

 

RDD sample is created by selecting a known, existing telephone number and randomising the 

last couple of digits to generate a new telephone number that may or may not exist. Checks 

are made to ensure, firstly that the number is valid, and, so far as is possible, that the number 

is not a business number. The main advantage of RDD is that all households in a given 

geographical area are given equal opportunity to participate in the research. The main 

disadvantage is that there is no information known about the person on the other end of the 

phone before the call. 

 

Lifestyle sample comes from a database of people based on a questionnaire covering all or 

some aspects of their lives including age, number of people in household,  income, housing, 

family, education, sports and activities etc. This has the advantage of enabling specific 

targeting for quotas. 

 

The overall target number of interviews to achieve was 1,400.   

 

Quotas were set to try to ensure that the overall dataset was representative of SWS customers 

in terms of age, SEG, and region.  

 

Specifically, the following quotas were used: 

 

 Age  

 8% 18-29 yrs; 28% 30-44 yrs; 35.5% 45-64 yrs; 15.5% 65-74 yrs;  13% 75+ yrs 

 

 SEG  

 22% AB; 33.5% C1; 13% C2;  14% D; 17.5% E. 

 

 Region: 

 25% dual-service customers in Hampshire/Isle of Wight 

 46.5% dual-service customers in Kent/Sussex  

 28.5% ‘Sewerage only’ customers, spread across the supply region. 

 

The profile of interviews achieved, in comparison with population counterparts, is shown in 

Table 7. 
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Table 7: Household Sample Structure 
  Population

1
 

(%) 
Water & Sewerage

3
 

(%) 
Sewerage only

4
 

(%) 

Age
1
    

 18-29 7.8 6.0 7.4 

 30-44 28.0 25.8 25.6 

 45-64 35.5 38.0 38.1 

 65-74 15.4 17.6 18.9 

 75+ 13.4 12.6 10.0 

Socioeconomic Grade
1
    

 A/B 22.3 22.3 23.6 

 C1/C2 46.4 47.3 46.7 

 D/E 31.3 29.0 27.9 

 Not stated - 1.5 1.8 

Weekly Income
2
    

 Less than £300  21.1 19.3 

 £300 to £1000  40.1 37.5 

 More than £1000  11.7 10.7 

 Prefer not to say - 27.2 32.4 
1Source: Demographic quotas based on 2001 Census figures for Household Reference Person covering the following 

counties: Kent, Hampshire, IoW, East Sussex, West Sussex; 2No comparable data are available at the county level.3 

n=1,026; 4 n=512 

 

The achieved interviews broadly matches the population structure with regard to age and 

SEG as set out in Table 7, and no weighting was applied.  Of the PpP sample, 92% were 

obtained via RDD with the remaining 8% sourced from the Lifestyle sampling frame. 

 

Business  

The business sample for this survey was supplied by Southern Water. The target respondent 

was the individual responsible for paying the organisation’s water bills and/or for liaising 

with Southern Water. 

 

The principal criterion used to develop the business sample plan was bill size.  Our prior 

expectation was that WTP would be approximately equal across customers as a percentage of 

their current bills.  This premise leads to an optimal sample plan where businesses are 

sampled by bill size category in proportion to total revenue attributable to that category as a 

whole.  This approach stands in stark contrast to an approach based on representing each size 

band by the proportion of customers in the band, as is shown in Table 8. 

 

Table 8 shows the proportion of customers and the proportion of revenue accounted for by 

three bill size categories, by service segment.  The table clearly shows that the vast majority 

of customers are in the “Less than £1k” band, but the majority of revenue is accounted for by 

the “£5k+” band. 

 

The target set for the sample was to try and capture as many larger users as feasible, given 

that it would never be possible to recruit an optimal balance of respondent numbers across the 

bill size categories because of the lack of sufficient numbers of customers in the population in 

the largest size categories.  The “Achieved sample” column shows the proportions that were 

obtained in each size band in the main survey sample by following this approach.  It over-
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represents larger users based on customer numbers, but under-represents them based on 

revenue contribution.   

 

Since it is revenue contribution that indicates the importance of an observation under our 

premise (that WTP is expected to be approximately equal across size bands as a proportion of 

current bills), we apply weights to the data so that the weighted proportions of respondents in 

the sample are equal to the revenue proportions.  This leads to small weights being applied to 

the small users and large weights applied to the large users. 

 

All results for businesses are based on these weights except where otherwise indicated. 

  
Table 8: Business Sample Structure 

Bill size Proportion of 
customers 

(%) 

Proportion of 
revenue 

(%) 

Achieved 
sample 

(%) 
Weight 

 

Dual customers
1
 

    

Less than £1k 75.5 11.6 47.6 0.244 

£1k-£5k 19.0 19.5 34.2 0.570 

£5k+ 5.5 68.9 18.2 3.787 

 

Sewerage only customers
2
 

    

Less than £1k 83.1 19.1 47.4 0.403 

£1k-£5k 13.5 21.3 39.7 0.536 

£5k+ 3.4 59.6 12.8 4.647 

(1) n=555; (2) n= 234 
 

 

4.2 Fieldwork Methodology 

The fieldwork for household customers was undertaken using a mixed administration (PpP 

and online) approach. This allowed interviews to be drawn randomly from across the SWS 

region rather than from a small number of areas, or clusters, as would be the case with face-

to-face interviewing. The majority of the household fieldwork was conducted using the well-

established method of PpP interviewing allowing for high levels of quality control and 

interviewer administration to ensure respondent comprehension was maximised. A small 

number of additional interviews were conducted via online interviewing to enhance the 

fieldwork speed and cost effectiveness. Suitable controls were put in place for the online 

survey, for example a minimum time for completion, and in checking the quality of the open-

ended questions.  

 

Fieldwork for business customers used a PpP approach only due to the paucity of email 

sample available for businesses which precluded an online sampling approach. A PpP 

approach tends to suit businesses better than a face-to-face approach as it offers respondents 

the flexibility to schedule the interview for a time that best suits them, and to re-schedule at 

short notice if necessary.  

 

The interviews were completed by experienced interviewing teams, trained to ISO 20252 

standards, from Accent’s telephone unit in Edinburgh. Computer-aided interviews were 

undertaken using Accent’s proprietary software Accis.  
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All telephone work was fully supervised, and interviews were monitored on a regular basis in 

line with Accent’s quality system requirements. 

 

The main stage business and household survey was conducted between 15 September and 31 

October 2012. 

 

All research was undertaken in line with the requirements of the market research quality 

standard ISO 20252:2006. 
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5. SAMPLE CHARACTERISTICS 

5.1 Introduction  

This section presents descriptive charts and statistics from all the non-SP questions in the 

survey.  This includes information on: household and business demographics; current bill 

levels; experiences of water and wastewater service failures; perceptions of chances of 

experiencing failures; respondent and interviewer feedback on the survey; and respondents’ 

reasons for their SP choices.  The section concludes by discussing the analysis samples that 

we use for the SP analysis in the remainder of the report.  

5.2 Household Demographics 

The demographics achieved for the householders surveyed for this research can be compared 

to the demographics in Table 7 shown in section 4. 

  

Quotas were set on socio economic group (SEG) to ensure the achieved sample reflected the 

known profile for the region.  Just under a quarter of customers (23%) fall into the higher 

demographic group of ABs, roughly just under a half (47%) fall into the middle category of 

C1C2s and just over one quarter (29%) into the lower demographic group of DEs.  

 

Just over 16% of households earned in excess of £52,000 per annum.  The majority (55%) 

earned between £15,601-£52,000 per annum, with 29% having an annual household income 

of £15,600 or less. These figures are based on the sample of households who reported their 

income, which excludes 29% from the full sample who refused to state their household 

income. 

 
Table 9: Household Income 

Household income  % of Households 

A. Up to £100 Per Week (Under £5,200 Per Year) 3 

B. £101-£200 Per Week (£5,201-£10,400 Per Year) 11 

C. £201-£300 Per Week (£10,401 - £15,600 Per Year) 14 

D. £301-£400 Per Week (£15,601 - £20,800 Per Year) 11 

E. £401-£500 Per Week (£20,801,-£26,000 Per Year) 11 

F. £501-£600 Per Week (£26,001-£31,200 Per Year) 10 

G. £601-£800 Per Week (£31,201-£41,600 Per Year) 14 

H. £801-£1000 Per Week (£41,601 - £52,000 Per Year) 10 

I. £1001-£1200 Per Week (£52,001 - £62,400 Per Year) 6 

J. £1201-£1400 Per Week (£62,401 - £72,800 Per Year) 5 

K. £1401-£1600 Per Week (£72,801 - £83,200 Per Year) 2 

L. More than £1601 Per Week (More than £83,201 Per Year) 3 

Base=household respondents that reported their income: 1,093. This excludes 445 household respondents 

(29%) who refused to state their income. 
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Just over two-thirds (70%) of households had no children aged 0-15 year olds. One quarter 

(25%) had 1 or 2 children aged up to 15 and 4% 3 or more. Just over a half of households 

(54%) had 1-2 adults aged 16-60 within them and two-fifths of households (40%) had 1-2 

adults aged 61+.  

 
Table 10: Household Structure 

Age band 
Frequency, by number in age band (%) 

0 1 2 3 4+ 

0-15 70 13 12 4 1 

16-60 33 17 37 8 5 

61+ 60 22 19 0 0 

Base=all household respondents: 1,538. 

 

5.3 Business Demographics 

Business respondents were initially asked to indicate which business sector best defined the 

core activity of their company. Figure 2 outlines the key activities of the businesses. 

 
Figure 2: Key activity of business  

 
Base=all respondents: 789. 
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The respondents were also asked to indicate the number of employees at their business 

premises. This is summarised in Table 11. 

 
Table 11: The Number of Employees at the Business Premises 

Number of employees % of Businesses 

0 to 4 32 

5 to 9 21 

10 to 19 18 

20 to 49 14 

50 to 99 7 

100 to 249 3 

250 to 499 1 

500 to 999 1 

1,000 + 1 

Don't know/not stated 1 

Base = all business respondents: 789. 
 

5.4 Current Bill Levels 

All household respondents were asked to indicate their annual bill, Table 12 outlines their 

responses.  

 
Table 12: Annual bill – Household Respondents 

Annual bill size % of Household Respondents 

0 to £100 2 

£101 to £200 7 

£201 to £300 31 

£301 to £400 9 

£401 to £500 40 

£501 to £600 5 

£601 to £700 3 

£701 to £800 1 

£801+ 2 

Base=all household respondents: 1,538. 
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Figure 3 indicates what households thought about their bills: 
 

 

Figure 3: Household perceptions of bill  

 
Base= all household respondents: 1,538. 
 

The annual bill size for business respondents is summarised in Table 13; half of businesses 

(48%) are paying less than £1000 per annum.  

 
Table 13: Business Annual Bill 

Annual bill  % of Businesses 

Less than £1k 48 

£1K-£5k 36 

£5k-£20k 12 

£20k - £100k 3 

Over £100k 2 

Base = all business respondents: 789. 
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Figure 4 indicates what businesses thought about their bills: 
 

 

Figure 4: Business perceptions of bill  

 
Base= all business respondents: 789. 

 

5.5 Experiences 

Household and business respondents were asked if they had experienced any water supply, 

waste water or customer service failures issues in recent years. For householders, this was 

extended to include knowing someone who had experienced this issue.  

 

Figure 5 shows the most common water supply issues experienced by business respondents 

(water and sewerage customers), with these being: 

 

 hosepipe ban 

 discolouration, taste or smell issue 

 water supply interruption. 

 

A hosepipe ban had been experienced by roughly two fifths (45%) of participating businesses 

(24% in Hampshire/Isle of Wight; 57% in Kent/Sussex), 40% having experienced this issue 

during the last year (19% in Hampshire/Isle of Wight; 52% in Kent/Sussex).  Around a sixth 

(16%) had experienced discolouration, taste or smell issues, with about one eighth (12%) 

having experienced this issue in the last year.  Water supply interruptions had been 

experienced by one in seven (14%) of business respondents with just under one in ten (9%) 

experiencing this in the last year.   
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Figure 5: Water related issues experienced by business customers  

  
Base=dual-service business customers: 555; except for hosepipe ban where base is: H/IoW: 204 and K/S: 351. 

 

Figure 6 shows the most common issues experienced by dual-service household respondents, 

with these being the same as for businesses, namely: 

 

 hosepipe ban 

 discolouration, taste or smell issue 

 water supply interruption. 

 

A hosepipe ban had been experienced by roughly two thirds (66%) of households or someone 

they knew (52% in Hampshire/Isle of Wight; 74% in Kent/Sussex), 57% having experienced 

this issue during the last year (38% in Hampshire/Isle of Wight; 69% in Kent/Sussex).  Just 

under a third (30%) had experienced discolouration, taste or smell issues (or someone they 

knew), with about one fifth (20%) having experienced this issue in the last year.  Water 

supply interruptions had been experienced by a quarter (24%) of household respondents (or 

someone they knew) with one in seven (14%) experiencing this in the last year.   
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Figure 6: Water related issues experienced by household customers or someone they knew  

 
Base=water and sewerage customers: 1,026; except hosepipe ban where base is: H/IoW: 387 and K/S: 639. 
 

 

Moving to wastewater and customer service issues Figure 7 shows the most common issues 

experienced by business respondents, with these being: 

 

 external sewer flooding 

 odour from sewage treatment works. 

 

External sewer flooding had been experienced by roughly one sixth (17%) of participating 
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Figure 7: Wastewater/customer service related issues experienced by business customers  

  
Base=all business customers: 789. 

 

Business respondents were also whether their chances of experiencing certain key sewerage 

issues would be more, about the same, or less than the chance shown on the show card. 

Figure 8 outlines the responses. 

 
Figure 8: Business perception of chance of experiencing key waste water issues  

 
Base=all business customers: 789. 
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 odour from sewage treatment works 

 external sewer flooding 

 

Odour from sewage treatment works had been experienced (or someone they knew) by 

roughly one quarter (24%) with 17% having experienced this issue during the last year.  

Around one fifth (21%) had experienced external sewer flooding (or someone they knew), 

with about one tenth (11%) having experienced this issue in the last year. 

  
Figure 9: Waste water/customer service related issues experienced by household customers 
or someone they knew  

 
Base= all household respondents: 1,538. 

 

In addition, household customers were also asked whether their chances of experiencing the 
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Figure 10: Household perception of chance of experiencing key waste water issues  

 
Base= all household respondents: 1,538. 

 

Figure 11 shows the most common environmental issues experienced by business 
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 poor coastal bathing water quality 
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Figure 11: Environmental related issues experienced by business customers  

 
Base= all business respondents: 789. 

 

Figure 12 shows the most common environment issues experienced by household 
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 poor coastal bathing water quality 

 pollution in rivers and coastal waters. 
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households or someone they knew, 18% having experienced this issue during the last year.  

Just over a quarter (26%) had experienced pollution in rivers and coastal waters (or someone 

they knew), with about one sixth (16%) having experienced this issue in the last year.   
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Figure 12: Environmental related issues experienced by household customers or someone 
they knew  

 
Base= all household respondents: 1,538. 

 

5.6 Visits to Beaches and Rivers 

Household customers were asked how often they visited beaches. Figure 13 outlines the 

frequency of visits. Roughly two-fifths (39%) visited a beach within the past month. 

 
Figure 13: Frequency of visits to beaches (Household) 

 
Base=all household respondents: 1,538. 
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Frequency of Visits to Rivers 

Household respondents were asked how often they visited rivers and their satisfaction with 

the water quality of rivers. Just under one third (31%) had visited a river within the past 

month. 

 
Figure 14: Frequency of visits to rivers (Household) 

 
Base=all household respondents: 1,538. 
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Table 14: Respondent Feedback, by Customer Type 

Question Households
(1)

 Businesses
(2)

 

Q54 Did you generally feel able to make comparisons between 
the two options I presented to you? 

  

 Yes 89 91 

 No  11 9 

Q56 Did you find each of the levels of service we described easy 
to understand? 

  

 Yes 91 90 

 No  9 10 

Q58 Were any of the service levels so low or so high that they 
were implausible? 

  

 Yes 10 11 

 No  90 89 

Statistics are all unweighted. (1) Base = 1,538 interviews; (2) Base = 789 interviews 

 

Table 15 shows results from three feedback questions completed by interviewers immediately 

following completion of each survey (not asked in the online survey).  The levels of 

understanding shown are very good for an SP survey in our experience. It is important to 

examine whether WTP is affected by levels of understanding, and by respondents’ ability to 

make comparisons.  This analysis is reported in the next section.  

 

Levels of effort and concentration do not appear to be a problem, with the vast majority of 

both households and businesses giving the questions careful consideration, and managing to 

maintain concentration throughout the survey.  Again, these levels are very good for an SP 

survey such as this in our experience. 
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Table 15: Interviewer Feedback, by Customer Type 

Question 
Frequency, by customer type (%) 

Households
(1)

 Businesses
(2)

 

Q66 In your judgement, did the respondent understand 
what he/she was being asked to do in the questions? 

  

 Understood completely 46 42 

 Understood a great deal 32 42 

 Understood a little 16 13 

 Did not understand very much 5 2 

 Did not understand at all 1 1 

Q67 Which of the following best describes the amount of 
thought the respondent put into making their choices? 

  

 Gave the questions very careful consideration 45 37 

 Gave the questions careful consideration 35 44 

 Gave the questions some consideration 15 15 

 Gave the questions little consideration 4 4 

 Gave the questions no consideration 0 1 

Q68 Which of the following best describes the degree of 
fatigue shown by the respondent when doing the 
choice experiments? 

  

 Easily maintained concentration 54 57 

 Maintained concentration with some effort 31 29 

 Maintained concentration with a deal of effort 11 11 

  Lessened concentration in the later stages 3 3 

 Lost concentration in the later stages 1 1 

Statistics are all unweighted.  (1) Base = 1,277 interviews (PpP only); (2) Base = 789 interviews 

 

5.8 Reasons for Choices 

After their initial decision in each choice exercise, respondents were asked why they had 

made the selection they had  Analysis of these responses gives a good indication of whether 

the respondents were making their decisions on the basis of the information shown to them, 

as intended by the design, or were incorporating unintended inferences or reasoning. 

 

Below are the responses given by household and business customers for each choice exercise.  

The vast majority of the reasons people gave were coded into one or more of valid reasons.  

Respondents generally cited the reason for their choice as being that one option was better 

than the other on the basis of the service levels that were shown to them in the corresponding 

choice situation.  There were no cases of a significant number of respondents incorporating 

invalid beliefs or inferences. 
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Table 16: Reasons for Choices, by Customer Type 

 Household % Business % 

Reasons for choice in water service failure exercise n=1026 n=555 

Overall better service 38 39 

Less chance of (better for) discolouration and/or taste/smell 26 20 

Less chance of (better for) hosepipe bans 15 15 

Less chance of (better for) interruptions 11 15 

Less chance of (better for) longer term stoppages 6 8 

Hosepipe bans not as important 4 2 

Less chance of (better for) rota cuts 3 4 

Have had experience of this (any) 1 0 

Rota cuts not as important 1 1 

Longer term stoppages not as important 1 1 

Other 8 9 

Don't know 1 1 

Issues not applicable - 1 

Reasons for choice in sewerage and customer service failure 
exercise 

n=1538 n=789 

Overall better service 36 41 

Less chance of (better for) internal sewer flooding 21 15 

Better for customer service 12 13 

Less chance of (better for) sewer flooding (unspecified) 10 15 

Less chance of (better for) external sewer flooding 8 8 

Less chance of (better for) odour from sewage treatment works 7 4 

Customer service not as important 2 2 

Lower chance/less frequent (unspecified) 2 0 

Have had experience of this (any) 1 1 

Internal sewer flooding not as important 1 1 

External sewer flooding not as important 1 1 

Odour from sewage treatment works not as important 1 1 

Don't know 2 1 

Other 11 6 

Issues not applicable - 1 

Reasons for choice in environmental impacts exercise n=1538 n=789 

Less chance of (better for) pollution incidents 33 34 

Overall better service (better figures) 24 31 

Prioritises (better for) coastal bathing water quality 22 15 

Prioritises (better for) river water quality 20 20 

Improved water quality (unspecified) 5 2 
River water quality more important than coastal bathing water 

quality 1 1 

Pollution incidents more important than water quality 1 1 

Pollution incidents not as important 1 0 

River water quality not as important 1 0 

Coastal bathing water quality not as important 1 0 

Better environmentally 1 0 

Better for health 1 0 
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 Household % Business % 

Other 8 7 

Don't know 1 2 

Reasons for choice in package exercise n=1538 n=789 

Cheaper option/smaller increase in bill 28 24 

Overall better choice/service 26 26 

No change in annual bill/price 11 13 

Service improvements worth price increase 9 7 

Less chance of (better for) pollution incidents 6 7 

Less chance of (better for) sewer flooding (unspecified) 5 8 

Less chance of (better for) discoloured water/taste, smell 3 2 

Prioritises (better for) river water quality 3 4 

Prioritises (better for) coastal bathing water quality 3 4 

Less chance of (better for) hosepipe bans 2 1 

Less chance of (better for) internal sewer flooding 2 2 

Better environmentally 2 2 
Can't afford price increase/already pay too much/additional 

charges unacceptable 2 0 

Better quality tap/drinking water 1 1 

Less chance of (better for) water supply interruptions 1 2 

Less chance of (better for) rota cuts 1 0 

Less chance of (better for) external sewer flooding 1 1 

Less chance of (better for) odour from sewage treatment works 1 1 

Better for customer service 1 2 

Options are similar/difference is minimal 1 1 

Improved water quality 1 0 

SW is too focused on profits/need to reinvest more 1 0 

Less chance of (better for) longer-term stoppages 0 1 

Other 11 13 

Don't know 1 0 

 

 

5.9 Analysis Samples 

The findings in Table 14 and Table 15 show that the majority of respondents were able to 

make comparisons, and were assessed as having understood the questionnaire at least “a 

little”.  There remains a small minority in the sample, as would be expected in a study of this 

nature, who did seemingly have difficulties when assessed by any of these measures, and it is 

an important question as to whether these respondents should be included in the analysis or 

not.  Our approach is to include them all in our main analysis sample, and examine a separate 

analysis sample that excludes them as a sensitivity check to our valuation results.  We do not 

exclude them from the main analysis sample because we believe their preferences are likely 

to still be expressed to a large degree through their choices even though they had difficulty 

choosing, and may have made some mistakes. 

 

As an additional sensitivity check, we also obtain results for a household sample that includes 

only low income household respondents.  There is no absolute level of income that represents 
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“low income” status.  The Department for Work and Pensions (SWP) defines low income as 

less than 60% of median household income (DWP, 2012, “Households Below Average 

Income”).  For the UK as a whole, median income in 2010/11 was £419, and the 60% 

threshold was £251 (DWP, 2010, op cit.).  In light of this, and due to the fact that the survey 

only recorded income within £100 per week bands, we have adopted “Less than £300 per 

week” as the criterion for low income status in the analysis.   

 

The final analysis sample we examine includes online respondents only.  This analysis is 

performed to evaluate the influence of survey mode on valuations.  Only households, no 

businesses, were included in the online survey.  

 

Table 17 presents the number of respondents excluded from, and the resulting sample size of, 

each of the analysis samples examined in the remainder of this report.  

 
Table 17: Analysis Samples for Households and Businesses – Exclusions & Sample Sizes 

Sample name 

Households Businesses 

Excluded 
respondents 

Sample size 
(respondents) 

Excluded 
respondents 

Sample size 
(respondents) 

Dual     

Full 0 1026 0 555 

Valid 153 873 110 445 

Low income 810 216 - - 

Online 854 172 - - 

Sewerage only     

Full 0 512 0 234 

Valid 63 449 25 209 

Low income 413 99 - - 

Online 423 89 - - 

“Valid” samples exclude respondents satisfying any of the following two conditions: (i) those identified by the interviewer as 

having understood less than “A little”; (ii) those identifying themselves as having been unable to make comparisons between 

the choices presented to them. The “Low income” sample includes only respondents reporting a household income of less 

than £300 per week. 
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6. VALUATION RESULTS 

6.1 Introduction 

The key purpose of the WTP survey research is to obtain estimates of marginal customer 

valuations of unit changes in service levels for each of the service areas included in the 

survey.  These are the values that will be input into SWS’s CBA for investment planning.  

 

These estimates are derived by combining intermediate estimates from the lower level DCE 

models, the package DCE model, and the CV model, along with data on the SWS customer 

base to aggregate to the population. 

 

Figure 15 illustrates the way in which these items are combined.  This figure shows that the 

unit value for an attribute is derived as the product of a “whole package value” and an 

“attribute weight”, divided by the change in the number of units of that attribute between its 

deterioration level (-1) and its maximum improvement level (+2).   

 

Consistent with this figure, there are a series of steps that must be taken to obtain unit values.  

 

 First, we calculate attribute weights, which are the relative values of each of the 11 

attribute changes within the whole package.  The results for attribute weights are derived 

from responses to the package DCE and all three lower level DCEs. 

 Next, we calculate package valuations – including deteriorations, and Level +1 and Level 

+2 improvements.  These valuations are based on CV and package DCE responses.  We 

use these whole package values, combined with the attribute weights obtained previously, 

to obtain estimates of packages of deteriorations and improvements. 

 Finally, we obtain unit values by multiplying the whole package values by the attribute 

weight, and then dividing through by the change in units over the relevant range.  These 

values are aggregated to the SWS customer base using information on numbers of 

customers and average bill levels supplied by SWS. 

In the remainder of this section, we present results for each of these steps.  Full details of our 

methodology and interim results are contained in Appendices C and D.  These appendices 

also present a selection of supplementary results showing how priorities and willingness to 

pay vary across the customer base.  This supplementary information supports the validity of 

the results by demonstrating the extent to which results vary in line with expectation.  
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Figure 15: Formulae for calculating unit values for attribute changes 

 

  

 
 

 

6.2 Attribute Preference Weights (Customer Priorities) 

The first step in deriving unit valuations is to calculate the weight attached to each attribute 

within the whole package of service change.  As shown in Figure 15, this calculation 

comprises taking the product of two terms: the weight of the relevant attribute block within 

the whole package, and the weight of the attribute in question within its associated block.  

 

Table 18 and Table 19 present the derived overall attribute weights for dual-service 

customers and sewerage only customers respectively.  

 

The results in Table 18 and Table 19 suggest that households and businesses both perceive 

the service changes in the attributes to have similar values relative to one another.  The key 

differences between households and businesses are: 

 

 For dual-service customers, short interruptions and hosepipe bans seem to be relatively 

more important for businesses than for households.  Internal sewer flooding and pollution 

incidents seem to be less important for businesses than for households. 

 For sewerage only customers, odour from sewage works seems to be more of a priority 

for businesses than households; river water quality seems less important for businesses 

than households, and bathing water quality is more important for businesses than 

households. 

All the estimation results underlying the results presented in this section are contained within 

Appendix B (for households) and Appendix C (for businesses). 
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Table 18: Attribute Preference Weights, by Customer Type - Dual Customers 

Service attribute 

Level range(1) 

Preference weight(2) 

Households Businesses 

From To H/IoW K/S H/IoW K/S 

Water service       

Discolouration / taste & smell 36 in 1000 26 in 1000 16.5% 14.2% 14.6% 14.4% 

Short interruptions 32 in 1000 24 in 1000 5.6% 4.9% 9.4% 9.3% 

Hosepipe bans (H/IOW; K/S) 1 in 5 ; 3 in 5 1 in 50; 1 in 50 3.9% 8.2% 11.8% 12.1% 

Rota cuts 1 in 50 1 in 200 2.5% 2.2% 2.8% 2.8% 

Long-term stoppages  4 in 1000 1 in 1000 6.4% 5.5% 7.2% 7.1% 

ALL WATER   35.0% 35.0% 45.8% 45.8% 

Sewerage & cust. service     

Internal sewer flooding 22 in 100,000 15 in 100,000 13.8% 9.6% 

External sewer flooding 340 in 100,000 260 in 100,000 5.7% 6.6% 

Odour from STWs  970 in 100,000 710 in 100,000 5.1% 5.1% 

Unsatisfactory cust. service 1 in 6 1 in 20 7.7% 5.4% 

ALL SEW & CUST. SERVICE   32.2% 26.7% 

Environment     

Pollution incidents 540 250 15.6% 11.4% 

River water quality  15% 60% 10.2% 9.5% 

Bathing water quality 61% 83% 7.1% 6.5% 

ALL ENVIRONMENT   32.8% 27.4% 

(1) “Level range” is the range from level -1 to level +2 as shown in Table 6. (2)“H/IoW” refers to the Hampshire and Isle of 

Wight region; “K/S” refers to the Kent and Sussex region. Main results are the weights respondents allocated to each 

attribute on average for the customer type shown when making their choices. 

 
Table 19: Attribute Preference Weights by Customer Type – Sewerage Only Customers 

Service attribute 

Level range(1) Preference weight 

From To Households Businesses 

Sewerage & cust. service     

Internal sewer flooding 22 in 100,000 15 in 100,000 19.9% 22.5% 

External sewer flooding 340 in 100,000 260 in 100,000 9.3% 9.4% 

Odour from STWs  970 in 100,000 710 in 100,000 10.3% 16.2% 

Unsatisfactory cust. service 1 in 6 1 in 20 10.4% 8.2% 

ALL SEW & CUST. SERVICE   49.9% 56.3% 

Environment     

Pollution incidents 540 250 22.3% 19.7% 

River water quality  15% 60% 15.9% 4.7% 

Bathing water quality 61% 83% 11.9% 19.3% 

ALL ENVIRONMENT   50.1% 43.7% 

(1) “Level range” is the range from level -1 to level +2 as shown in Table 6. Main results are the weights respondents 

allocated to each attribute on average for the customer type shown when making their choices. 

 

6.3 Package Values (Willingness to Pay) 

The next step in deriving unit valuations is to calculate the value attached to the whole 

package of service level changes, which may then be apportioned across each of the attributes 

using the attribute weights presented above.   
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This section begins by presenting descriptive statistics from the CV responses, in the form of 

a chart showing the proportions of household and business customers choosing the Level +2 

package instead of the Level -1 package at varying levels of cost.  We then present our main 

estimates of the whole package values, alongside a range of estimates to be used for 

sensitivity testing.   

Descriptive Statistics 

Figure 16 shows the proportion choosing the maximum improvement package, rather than the 

deterioration package, when asked directly via the CV questions.  The proportions are 

calculated such that if a respondent said “yes” to, say “24%”, s/he is also included in the 

proportion shown as being willing to pay all amounts less than 24%.  Likewise, if a 

respondent said “no” to, say “3%”, s/he is also included in the proportion shown as being 

unwilling to pay all amounts greater than 3%.   

 

The chart in Figure 16 shows very clearly that SWS’s customers attached a high value to the 

range of service level changes spanned by the whole package, and that businesses are willing 

to pay substantially less than households.  If the numbers seem somewhat higher than might 

have been expected, then this may be influenced by the fact that costs appeared in the survey 

as cumulative changes; for example 12% would appear as “an increase of 2.4% per year each 

year for 5 years from 2015, ie. a 12% total increase from 2020”.  

 

Furthermore, this “whole package” corresponds to the range from level -1 (deterioration) to 

level +2 (maximum improvement) for all service areas.  It is therefore, importantly, of a 

significantly greater scope than any service change under consideration by SWS - the 

maximum change that could be valued robustly using the results of this survey would be 

either the improvement from Level 0 (base) to Level +2, or the deterioration from Level 0 to 

Level -1 in all attributes.  This approach is conservative, in that, by construction, cost-benefit 

analysis (CBA) of feasible schemes should never result in a package of changes that exceeds 

respondents’ total willingness to pay.   
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Figure 16: Proportions choosing improvement over deterioration option, by customer segment 
and cost difference 

 

Dual Customers 
 

 
 

 
Sewerage Only Customers 

 

 
Base for dual-service households: 1,026; base for dual-service businesses: 555; base for sewerage only households: 512; 

base for sewerage only businesses: 234 (1) Figures show the proportions choosing the improvement option rather than the 

deterioration option at each cost difference between deterioration and improvement options shown in the contingent 

valuation questions, expressed as a percentage of the respondent’s 2015 water and sewerage bill amount. Note: costs 

appeared in the survey as cumulative changes; for example 12% would appear (to businesses) as “an increase of 2.4% per 

year each year for 5 years from 2015, ie. a 12% total increase by 2020” (2) Proportions are calculated as the number 

choosing the improvement option at the cost difference shown, or any amount higher than this, divided by this plus the 

number choosing the deterioration option at the cost difference shown or any amount lower. 
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Table 20: Proportions Choosing Improvement over Deterioration Option, by Customer 
Segment and Cost Difference 

Cost difference(1) 

Proportions choosing improvement over deterioration option(2) 

Dual Sewerage only 

Households Businesses Households Businesses 

3% 92% 90% 89% 74% 

6% 80% 75% 76% 53% 

9% 64% - 65% - 

12% 45% 52% 47% 39% 

18% 43% 15% 43% 14% 

24% 27% -- 24% -- 

36% 20% -- 18% -- 

48% 9% - 7% - 

Base for dual-service households: 1,026; base for dual-service businesses: 555; base for sewerage only households: 512; 

base for sewerage only businesses: 234 The symbol “-“ indicates that respondents were not offered a choice at the 

corresponding cost difference.(1) Figures show the cost difference between deterioration and improvement options in the 

contingent valuation questions, expressed as a percentage of the respondent’s 2015/16 water and sewerage bill amount. (2) 

Figures are calculated as the number choosing the improvement option at the cost difference shown, or any amount higher 

than this, divided by this plus the number choosing the deterioration option at the cost difference shown or any amount 

lower. 

 

Main Estimates of Willingness to Pay 

The chart in Figure 16 is strong raw evidence that customers attach a significant value to the 

package of service level changes as a whole. In order to calculate mean, and thereby total 

values, however, an assumption is needed in relation to the shape of the distribution of 

willingness to pay, as well as an assumption concerning how the initial and follow-up CV 

questions are related. 20  A range of models were estimated.21.  Here we focus and report on 

the results from our preferred model only.  

 

Table 21 presents our central estimates for the whole package value, by customer type and 

segment, alongside the sensitivity range that we propose for sensitivity testing, and values for 

packages of service changes including “Base to Level -1”, “Base to Level +1”, and “Base to 

Level +2” for all service attributes.  The central whole package value estimate for dual-

service households is 22.6%; for sewerage only households it is 22.2%; for dual-service 

                                                 
20 The follow-up question offered the same choice of options, ie a deterioration and an improvement option, but 

with the cost of the improvement option either doubled or halved depending, respectively, on whether the 

respondent chose or did not choose this option at the first time of asking. 
21 Our recommended central estimate of mean WTP is derived from a random effects probit model, assuming a 

lognormal distribution of WTP, calibrated to the assumption that the cost of maintaining base service levels 

through to 2020 would be an increase of 1% on top of 2015 bills.  Alternative CV models examined include an 

interval censored regression model, a bivariate probit model, a probit model assuming initial and follow-up 

responses are independent of one another, and a probit model estimated on only the first of the two CV question 

responses.  For each model type, both normal and lognormal distributions of WTP were modeled.  Results for 

all of these models are available on request.  The least restrictive of these models is the bivariate probit.  This 

model was rejected in favour of the more restrictive random effects probit model on the basis of a likelihood 

ratio test confirming that the implied restriction – equality of parameter estimates for initial and follow-up CV 

response models - was not statistically rejected at the 5% level of significance. The interval model is the most 

restrictive formulation as it assumes that there is no question order effect, while the random effects probit model 

includes a parameter to capture the mean effect of question order on responses.  Finally, the lognormal version 

of the model was chosen in favour of the normal version on the basis that it rules out negative WTP, and is also 

marginally preferred on a simple ranking of the log likelihood measures.  The WTP results are similar between 

normal and lognormal versions of the random effects probit model.  
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businesses it is 15.4%, and for sewerage only businesses it is 7.0%.  These results represent 

the envelope within which service level changes for individual attributes are calculated in the 

derivation of our central unit value estimates.   

 

The sensitivity ranges presented in the table are based on a number of sensitivity checks on 

modelling assumptions, and taking account of sampling error with respect to the 95% 

confidence interval around the mean estimates reported.  More detailed results are shown in 

Table 47 and Table 63 for households and businesses respectively. 

 
Table 21: Customer Valuations of Packages of Service Level Changes, By Customer Type and 
Segment  

Customer type and segment 

Whole package value Sub-package values 

Mean Range 
Base to 

-1 
Base to 

+1 
Base to 

+2 

Households       

Dual 22.6% (15.0%, 25.9%) -6.5% 8.2% 16.1% 

Sewerage only 22.2% (17.8%, 26.7%) -5.6% 8.2% 16.6% 

Businesses       

Dual 15.4% (13.5%, 17.3%) -4.8% 5.5% 10.7% 

Sewerage only 7.0% (2.9%, 11.1%) -2.0% 2.6% 5.0% 

All values are expressed as a percentage of the average 2015/16 water and sewerage bill amount for the corresponding 

customer type and segment. All mean whole package values are based on random effects probit models, with a lognormal 

distribution, calibrated to be consistent with the assumption that bills will need to rise by 1% by 2020 just to maintain base 

service levels. The “range” is derived in light of sensitivity checks on modelling assumptions, and taking account of 

sampling error with respect to the 95% confidence interval around the mean estimates reported.  More detailed results are 

shown in Table 47 and Table 70 for households and businesses respectively. 

 

6.4 Unit Values 

The ultimate step in the derivation of unit values is to bring the results from the previous 

steps together, and aggregate up to the customer base using population data on customer 

numbers and average 2015 bills by customer type.  The customer base data used in these 

calculations was supplied by SWS, and is shown in Table 22 below. 

 
Table 22: Southern Water Customer Numbers and Average Bills, By Customer Type and 
Segment 

 Number of customers (2012/13) Average bill (2015/16) 

Households   

Dual – Hampshire / IOW 348,492 £437.80 

Dual – Kent / Sussex 655,056 £479.68 

Sewerage only 800,903 £333.45 

Businesses   

Dual – Hampshire / IOW 21,770 £1,763.84 

Dual – Kent / Sussex 39,568 £1,591.01 

Sewerage only 33,855 £1,380.99 

Source: SWS 

 

The tables below present unit values for each service attribute contained in the survey.  Table 

23 shows values for all households, all businesses and all customers; Table 24 then shows 

values for all dual-service customers, all sewerage only customers, and all customers; Table 
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25 shows values for households by customer segment, and Table 26 shows values for 

businesses by customer segment.   

 

In all cases, the tables show “central” estimates as well as a sensitivity range around this 

estimate.  The central estimates are based on the full sample for each customer type; they are 

calibrated to an assumed real cost of maintaining base service levels up to 2020 of +1%, 

where this assumption was provided by SWS; and they are based on respondents’ mean 

valuation of the whole package of service level change from Level -1 to Level 2, cascaded 

down to a unit level change for each attribute.   

 

The ranges around the central values encompass a collection of sensitivity checks, including 

values based on assumed costs of maintaining base service levels of 0% and +3%, and values 

for low income households and for a sample that excludes respondents that had difficulty 

answering the choice questions.  For dual-service household customers, the lower bound of 

the recommended range is based on results for a low income sample and the upper bound is 

based on the upper bound of the 95% confidence interval.  For sewerage only household 

customers, and both types of business customers, the recommended range is based purely on 

the 95% confidence interval as this encompassed all other sensitivity check values.   

 

We would recommend that the central estimate be applied in the first instance when 

performing CBA on business plan proposals.  The sensitivity range should be later applied as 

a means of testing the sensitivity of the proposals deriving from the CBA in relation to the 

inevitable uncertainty surrounding the valuation estimates used. 

 

In the calculation of unit values for all customers, the values for water, sewerage and 

customer service attributes are average values, while environmental attributes are shown with 

total values.  The reason for the discrepancy is that the water, sewerage and customer service 

attributes were presented with the focus on the chance of the individual respondent 

experiencing the incident in question.  Aggregating up from this presentation naturally yields 

an average value.  Environmental attributes, by contrast, were presented as total measures 

across the company area – for example, the total number of pollution incidents – and so the 

values shown are totals rather than averages.  

 

The results in the table seem reasonable to us overall, and we recommend them for use by 

SWS in its draft CBA. 

 

By way of illustration of how the results are to be applied, consider the following examples. 

 

 A proposed mains renewal will lead to 1000 fewer unexpected interruptions per year in 

future, but 2000 more planned interruptions in the year that the work is carried out.  Using 

the values shown in Table 23, where the value for short interruptions does not depend on 

whether or not notice is given, the benefit of the investment would be calculated as 

£1.060million (1,000*£1,060) per year for the avoided unexpected interruptions, and in 

addition to the financial costs of the proposal, there would be an additional cost of 

£2.120million (2,000*£1,060) in the year that the work was carried out. 

 A proposed increase in localised sewerage hydraulic capacity will alleviate an expected 

10 incidents per year of internal sewer flooding and 100 properties per year of external 

sewer flooding.  The benefit of this investment would be calculated as £2.298million per 
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year (10*£229,800) for the avoided internal incidents, and £0.950million per year 

(100*£9,503) for the avoided external incidents. 

 A proposed enhancement to a sewage treatment works will lead to a 10km stretch of river 

being improved from Poor ecological status to Good ecological status.  The benefit of this 

investment would be calculated as £0.197million per year (10*£19,730). 
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Table 23: Unit Valuations of Service Attributes, By Customer Type 

Service attribute Unit of measure 

Unit value (£’000/year) 

Households Businesses All customers
(1)

 

Central Range Central Range Central Range 

Water        

Discolouration / Taste & smell 1 incident, at 1 property 1.568 (1.039, 1.798) 3.699 (3.25, 4.148) 1.926 (1.411, 2.193) 

Short interruptions 1 incident, at 1 property 0.671 (0.445, 0.769) 2.990 (2.627, 3.353) 1.060 (0.811, 1.203) 

Hosepipe bans (H/IOW)
(1)

 1 incident, at 1 property 0.007 (0.005, 0.008) 0.067 (0.059, 0.076) 0.017 (0.014, 0.019) 

Hosepipe bans (K/S)
(1)

 1 incident, at 1 property 0.010 (0.007, 0.012) 0.032 (0.028, 0.036) 0.014 (0.01, 0.016) 

Rota cuts 1 incident, at 1 property 0.161 (0.107, 0.185) 0.480 (0.422, 0.538) 0.215 (0.16, 0.244) 

Long term stoppages 1 incident, at 1 property 2.042 (1.354, 2.342) 6.099 (5.359, 6.84) 2.723 (2.027, 3.097) 

Sewerage        

Internal sewer flooding 1 incident, at 1 property 208.3 (148.6, 243) 336.4 (242.9, 430) 229.8 (164.4, 274.4) 

External sewer flooding 1 incident, at 1 property 7.888 (5.659, 9.214) 17.503 (13.453, 21.552) 9.503 (6.968, 11.286) 

Odour from sewage works  1 incident, at 1 property 2.385 (1.728, 2.792) 5.374 (3.703, 7.045) 2.887 (2.059, 3.506) 

        

Customer service 1% increase in rate of 
dissatisfaction 

0.0007 (0.0005, 0.0008) 0.0010 (0.0008, 0.0012) 0.0007 (0.0005, 0.0009) 

Environment        

Pollution incidents 1 incident/year  102.3 (74.05, 119.7) 8.391 (6.335, 10.45) 110.7 (80.38, 130.2) 

River water quality
(2)

 1km to Good/High Status 18.25 (13.27, 21.39) 1.477 (1.233, 1.721) 19.73 (14.5, 23.11) 

Bathing water quality
(3)

 1 site to Good/Excellent 793.6 (578.9, 930.6) 90.30 (63.19, 117.4) 883.9 (642.1, 1048) 

Water, sewerage and customer service attribute values are averages for each customer type; environmental attribute values are totals.  Customer types and service segments are averaged using 

total revenue weights. (1)“H/IoW” refers to the Hampshire and Isle of Wight region; “K/S” refers to the Kent and Sussex region.  (2) River water quality values have been converted to a “per 

km” basis by multiplying the “percentage” value obtained directly from the survey by 2,458 – the number of river km in the SWS supply area. (3) Likewise, bathing water quality values have 

been converted to a “per site” basis by multiplying the “percentage” value obtained directly from the survey by 83 – the number of bathing water sites in the SWS supply area.   
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Table 24: Unit Valuations of Service Attributes, by Customer Segment 

Service attribute Unit of measure 

Unit value (£’000/year) 

Dual Sewerage only All customers
(1)

 

Central Range Central Range Central Range 

Water        

Discolouration / Taste & smell 1 incident, at 1 property 1.948 (1.434, 2.217)   1.926 (1.411, 2.193) 

Short interruptions 1 incident, at 1 property 1.084 (0.834, 1.23)   1.060 (0.811, 1.203) 

Hosepipe bans (H/IOW)
(1)

 1 incident, at 1 property 0.018 (0.014, 0.02)   0.017 (0.014, 0.019) 

Hosepipe bans (K/S)
(1)

 1 incident, at 1 property 0.014 (0.011, 0.016)   0.014 (0.01, 0.016) 

Rota cuts 1 incident, at 1 property 0.218 (0.163, 0.248)   0.215 (0.16, 0.244) 

Long term stoppages 1 incident, at 1 property 2.766 (2.068, 3.144)   2.723 (2.027, 3.097) 

Sewerage        

Internal sewer flooding 1 incident, at 1 property 232.9 (167.9, 265.5) 225.2 (162.2, 288.2) 229.8 (164.4, 274.4) 

External sewer flooding 1 incident, at 1 property 9.884 (7.362, 11.24) 9.031 (6.569, 11.49) 9.503 (6.968, 11.286) 

Odour from sewage works  1 incident, at 1 property 2.593 (1.912, 2.951) 3.396 (2.37, 4.422) 2.887 (2.059, 3.506) 

        

Customer service 1% increase in rate of 
dissatisfaction 

0.0008 (0.0006, 0.0009) 0.0007 (0.0005, 0.0008) 0.0007 (0.0005, 0.0009) 

Environment        

Pollution incidents 1 incident/year  62.77 (42.95, 71.836) 47.88 (37.43, 58.32) 110.7 (80.38, 130.2) 

River water quality
(2)

  1km to Good/High Status 11.050 (7.615, 12.64) 8.680 (6.89, 10.47) 19.73 (14.5, 23.11) 

Bathing water quality
(3)

 1 site to Good/Excellent 463.9 (319.5, 530.6) 420.0 (322.6, 517.5) 883.9 (642.1, 1048) 

Water, sewerage and customer service attribute values are averages for each customer type; environmental attribute values are totals.  Customer types and service segments are averaged using 

total revenue weights. (1)“H/IoW” refers to the Hampshire and Isle of Wight region; “K/S” refers to the Kent and Sussex region.  (2) River water quality values have been converted to a “per 

km” basis by multiplying the “percentage” value obtained directly from the survey by 2,458 – the number of river km in the SWS supply area. (3) Likewise, bathing water quality values have 

been converted to a “per site” basis by multiplying the “percentage” value obtained directly from the survey by 83 – the number of bathing water sites in the SWS supply area.   
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Table 25: Household Unit Valuations of Service Attributes, By Customer Segment 

Service attribute Unit of measure 

Unit value (£’000/year) 

Dual Sewerage only All households
(1)

 

Central Range Central Range Central Range 

Water        

Discolouration / Taste & smell 1 incident, at 1 property 1.568 (1.039, 1.798)   1.568 (1.039, 1.798) 

Short interruptions 1 incident, at 1 property 0.671 (0.445, 0.769)   0.671 (0.445, 0.769) 

Hosepipe bans (H/IOW)
(1)

 1 incident, at 1 property 0.007 (0.005, 0.008)   0.007 (0.005, 0.008) 

Hosepipe bans (K/S)
(1)

 1 incident, at 1 property 0.010 (0.007, 0.012)   0.010 (0.007, 0.012) 

Rota cuts 1 incident, at 1 property 0.161 (0.107, 0.185)   0.161 (0.107, 0.185) 

Long term stoppages 1 incident, at 1 property 2.042 (1.354, 2.342)   2.042 (1.354, 2.342) 

Sewerage        

Internal sewer flooding 1 incident, at 1 property 207.3 (137.4, 237.7) 210.1 (168.1, 252.2) 208.3 (148.6, 243) 

External sewer flooding 1 incident, at 1 property 7.468 (4.951, 8.565) 8.622 (6.897, 10.35) 7.888 (5.659, 9.214) 

Odour from sewage works  1 incident, at 1 property 2.069 (1.372, 2.373) 2.938 (2.35, 3.526) 2.385 (1.728, 2.792) 

        

Customer service 1% increase in rate of 
dissatisfaction 

0.0007 (0.0005, 0.0008) 0.0007 (0.0005, 0.0008) 0.0007 (0.0005, 0.0008) 

Environment        

Pollution incidents 1 incident/year  56.61 (37.536, 64.926) 45.65 (36.51, 54.78) 102.3 (74.05, 119.7) 

River water quality
(2)

 1km to Good/High Status 9.713 (6.44, 11.14) 8.541 (6.832, 10.25) 18.25 (13.27, 21.39) 

Bathing water quality
(3)

 1 site to Good/Excellent 408.2 (270.7, 468.2) 385.3 (308.2, 462.4) 793.6 (578.9, 930.6) 

Water, sewerage and customer service attribute values are averages for each customer type; environmental attribute values are totals.  Customer types and service segments are averaged using 

total revenue weights. (1)“H/IoW” refers to the Hampshire and Isle of Wight region; “K/S” refers to the Kent and Sussex region.  (2) River water quality values have been converted to a “per 

km” basis by multiplying the “percentage” value obtained directly from the survey by 2,458 – the number of river km in the SWS supply area. (3) Likewise, bathing water quality values have 

been converted to a “per site” basis by multiplying the “percentage” value obtained directly from the survey by 83 – the number of bathing water sites in the SWS supply area.   
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Table 26: Business Unit Valuations of Service Attributes, by Customer Segment 

Service attribute Unit of measure 

Unit value (£’000/year) 

Dual Sewerage only All businesses
(1)

 

Central Range Central Range Central Range 

Water        

Discolouration / Taste & smell 1 incident, at 1 property 3.699 (3.25, 4.148)   3.699 (3.25, 4.148) 

Short interruptions 1 incident, at 1 property 2.990 (2.627, 3.353)   2.990 (2.627, 3.353) 

Hosepipe bans (H/IOW)
(1)

 1 incident, at 1 property 0.067 (0.059, 0.076)   0.067 (0.059, 0.076) 

Hosepipe bans (K/S)
(1)

 1 incident, at 1 property 0.032 (0.028, 0.036)   0.032 (0.028, 0.036) 

Rota cuts 1 incident, at 1 property 0.480 (0.422, 0.538)   0.480 (0.422, 0.538) 

Long term stoppages 1 incident, at 1 property 6.099 (5.359, 6.84)   6.099 (5.359, 6.84) 

Sewerage        

Internal sewer flooding 1 incident, at 1 property 350.9 (308.3, 393.4) 311.2 (128.6, 493.9) 336.4 (242.9, 430) 

External sewer flooding 1 incident, at 1 property 21.013 (18.463, 23.562) 11.367 (4.696, 18.04) 17.503 (13.453, 21.552) 

Odour from sewage works  1 incident, at 1 property 5.008 (4.4, 5.615) 6.015 (2.485, 9.545) 5.374 (3.703, 7.045) 

        

Customer service 1% increase in rate of 
dissatisfaction 

0.0012 (0.001, 0.0013) 0.0007 (0.0003, 0.0011) 0.0010 (0.0008, 0.0012) 

Environment        

Pollution incidents 1 incident/year  6.162 (5.414, 6.91) 2.229 (0.921, 3.537) 8.391 (6.335, 10.45) 

River water quality
(2)

 1km to Good/High Status 1.338 (1.176, 1.5) 0.139 (0.057, 0.22) 1.477 (1.233, 1.721) 

Bathing water quality
(3)

 1 site to Good/Excellent 55.61 (48.86, 62.36) 34.69 (14.33, 55.05) 90.30 (63.19, 117.4) 

Water, sewerage and customer service attribute values are averages for each customer type; environmental attribute values are totals.  Customer types and service segments 

are averaged using total revenue weights. (1)River water quality values have been converted to a “per km” basis by multiplying the “percentage” value obtained directly 

from the survey by 2,458 – the number of river km in the SWS supply area. (2) Likewise, bathing water quality values have been converted to a “per site” basis by 

multiplying the “percentage” value obtained directly from the survey by 83 – the number of bathing water sites in the SWS supply area.   
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7. CONCLUSIONS AND RECOMMENDATIONS 

 

This report presents valuation estimates for use in cost benefit appraisals by SWS for 

PR14.  

 

Confidence in these results can be gained from the following: 

 

 The design of the questionnaire is consistent with best practice, and fully tested via 

cognitive interviews and pilot tests with households and businesses. 

 The vast majority of responses are assessed as valid, taking into account respondent 

and interviewer feedback, and the reasons respondents gave for their choices. 

 When we remove the minority of responses that we assessed as potentially invalid, 

we find that the results for the population are not materially affected.   

 Results are consistent with expectation in many areas and there are no anomalous 

results.  

Overall, the valuation estimates presented can be considered to be meaningful measures 

of SWS customers’ values for the range of services, and service levels, contained within 

the survey, and we recommend them for use in cost benefit analysis of proposed service 

changes.   
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APPENDIX A 

Household Questionnaire and Showcards (Main version)  
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Recruitment Section  

Good morning/afternoon/evening. My name is ....... Could I please speak to whoever is 

responsible – either jointly or solely – for paying your household’s water bills? (WHEN 

SPEAKING TO APPROPRIATE CONTACT CONTINUE WITH EXPLANATION)  
 

My name is ....... from Accent, an independent research consultancy, and we are carrying 

out an important research study for Southern Water to investigate what is most important 

for customers in the coming years. This is a bona fide market research exercise. It is 

being conducted under the Market Research Society Code of Conduct which means that 

any answers you give will be treated in confidence. Could you please spare a couple of 

minutes to see if you are the type of customer we need to speak to for this research?  
 

 

Q0 Can I just check that you are responsible, either jointly or solely, for paying your 

household’s water and waste bills? 
 

Yes 

No THANK & CLOSE 

 

Q1. Do you or any of your close family work or have worked in the past in any of the 

following professions: marketing, advertising, public relations, journalism, 

market research or the Water Industry (including working for Southern Water)?  
 

Yes THANK & CLOSE No  

 

Q2. What is the job title of the chief wage earner of your household or, if you are the 

chief wage earner, your own job title? if retired, probe whether state or private 

pension. if state only code as ‘E’. If private ask what their occupation was prior to 

retirement? PROBE 
 

What are/were his/her/your qualifications/responsibilities? PROBE  

WRITE IN AND CODE SEG .................................................................................................  

1. A 4. C2  

2. B 5. DE  

3. C1 6. Not stated  THANK & CLOSE 

 

Q3. Which of the following age groups do you fall into? 
 

1. 18-29 4. 65 to 74  
2. 30-44 5. 75 or older  
3. 45-64  6. Refused THANK & CLOSE 

 

IF IN SCOPE PROCEED ELSE THANK & CLOSE 
 

Q4. Can you tell me who supplies your water and waste water services? 
 

1. Southern Water supplies both my water and waste water services  

2. Southern Water supplies my waste water services only, another company supplies my water  

2454 
SWS PR14 

Household Questionnaire 
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3. Southern Water supplies my water services only, another company supplies my waste water 

services – THANK AND CLOSE 
4. Other supplier for both water and waste water service– THANK AND CLOSE 

5. Don’t know  

 

Q5. Can you tell me your postcode so I can check your supply area? 
 

ENTER POSTCODE _________1
st
 part_________________2

nd
 part 

 

Prefer not to answer THANK & CLOSE 

 

CHECK AGAINST LIST AND CONFIRM  
1. Waste and water (Hampshire / Isle of Wight) 

2. Waste and water (Kent / Sussex) 

3. Waste only 

4. Other - CLOSE 

 
 

Q6. Do you have a water meter? 
 

1. Yes 2. No   3. Don’t Know 

 

Q7. How much is your annual [IF Q5 = 1 OR 2] water and sewerage [ELSE IF Q5 = 

3] sewerage [END IF] bill?  

1. £                          

2. Don’t know 

 

Q8. Does your property have a septic tank or cess pit? 
 

1. Yes 2. No 3. Don’t Know  

 

RECRUITMENT Thank you for answering those questions. As I mentioned, we are 

carrying out an important research study for Southern Water to investigate what is most 

important for customers in the coming years.  I would be very grateful if you could spare 

another 20-25 minutes – either now or at a more convenient time – to run through some 

questions with me. You do need to have some materials in front of you which I can either 

email to you now and we can carry on or I can email or post them to you and we can 

make an arrangement to talk at a convenient time for you. 

 
1. email, now SEND EMAIL THEN AND PROCEED 

2. cannot continue with interview now SEND EMAIL THEN RECORD APPOINTMENT 
ON NEXT SCREEN 

3. do not have access to email BRING UP APPOINTMENT/ADDRESS BOX 

4. no ATTEMPT TO REASSURE & PERSUADE; IF STILL NO, THANK & CLOSE 

5. continue without sending email (practise/design/completes) 

 

Date:.............................................................................  Time: ....................................................................  

 

Name:...........................................................................  

 

Address: ............................................................................................................................................................  

  

  ...................................................................................................................................................................  

 

Email Address:..................................................................................................................................................  

  

Tel No.:  
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Introduction to Main Survey 

Thank you for agreeing to take part in this survey. As I said previously, we are 

conducting research for Southern Water looking at what is important for customers in the 

coming years.  

 

The questionnaire will take 20-25 minutes. You do not have to answer questions you do 

not wish to and you can terminate the interview at any point.  

 

Can I check to see if you have your materials ready to refer to? These will have either 

been sent in the post or by email. And what is the reference number on the materials? 
INTERVIEWER: CHECK THE NUMBER IS CORRECT AND PROCEED OR RE-SCHEDULE 
AS APPROPRIATE. 

 
Correct – PROCEED 

Incorrect – GO TO APPOINTMENTS SCREEN AND RE-SCHEDULE, RE-SENDING 
MATERIALS 

 

 

Background Questions 

 

Q9. DO NOT READ OUT: Bill size [INPUT FROM Q7] 

 

 

IF Q9= DON’T KNOW:  

 IF Q5 = 1 OR 2:  The average annual household water and sewerage bill in 

your area is £416 

 ELSE IF Q5 = 3: The average annual household sewerage bill in your area is £267 

 END IF 
 

ELSE: Previously you told me that your annual bill from Southern Water is [INPUT FROM 

Q9].  
 
END IF 

 

Q10. How do you feel about the amount that you pay? Is it:  
 

1. Too little 

2. About right 

3. Slightly too much 

4. Far too much 

 

IF Q5 = 1 OR 2: SKIP TO Q11 

 

Q10.A Which company provides your water services? 

 
1. Bournemouth & West Hants Water 

2. Cholderton Water 

3. Folkestone & Dover Water 

4. Portsmouth Water 

5. Sutton & East Surrey Water 
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6. Southeast Water 

7. Thames Water 

8. Wessex Water 

9. Don't know 

 

 

Environmental Areas 

Q11. When did you last visit a river in the UK for recreational purposes, for example to 

go for a walk, have a picnic, fish or go boating? Was it in the past month, the past 

year, over a year ago, or never? 
 

1. Within the past month 

2. Within the past year (but more than one month ago) 

3. More than a year ago 

4. Never 

5. Don’t know 

 

Q12. When did you last visit a beach in the UK for recreational purposes? Was it in the 

past month, the past year, over a year ago, or never? 
 

1. Within the past month 

2. Within the past year (but more than one month ago) 

3. More than a year ago 

4. Never 

5. Don’t know 

 

 

Choice Experiment Intro  

 
SHOW ALL: 
 

You are now going to be shown information about service levels that you could 

experience from Southern Water.  
 
 
ROTATE LOWER LEVEL EXERCISES 
 
IF Q5 = 1 OR 2 ROTATE EXERCISE NUMBERS 1, 2 AND 3;  
 
IF Q5 = 3 ROTATE EXERCISE NUMBERS 2 AND 3 ONLY. 
 
 
START OF EXERCISE 1  
 

Choice Experiments: Water Service Failures 

 

 

Please now look at Showcard W1 (Water Service Failures). [INTERVIEWER CHECK THAT 

RESPONDENT HAS SHOWCARD A IN FRONT OF THEM]   
This is about 5 areas of your water service.  
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The first service area on Showcard W1 is “Persistent discolouration, or taste & smell 

of water that is not ideal”.  

 Tap water may occasionally be discoloured or have a taste and smell that is less than 

ideal.  Sometimes running the tap for several minutes will resolve these issues but 

occasionally the problem can persist for a longer period of time. 

 These types of problems could continue for several days.   Although the water is 

unlikely to be harmful, you may not want to use it in your household.. 

 

Please now read the rest of Showcard W1 yourself. 

 
[INTERVIEWER WAIT A FEW MOMENTS, THEN ASK:] 

Would you like more time? [IF YES, ALLOW MORE TIME.  IF NO, CONTINUE]  

 

Q13. FOR COGNITIVE TESTING ASK: Was any of the information shown on this card 

unclear to you, or difficult to understand? What was unclear or difficult to 

understand? 

 
RECORD VERBATIM 

 

Q14. To your knowledge, have you – or any of your relatives or close friends 

experienced, noticed or been aware of any of the following problems in the past 

year, or more than a year ago? 
 

  
  Within 

past 

year 

More 

than a 

year 

ago 

Never DK 

A Persistent discolouration, taste or smell     
B Water supply interruptions     
C Hosepipe bans     
D Rota cuts     
E Longer term stoppage      

 

Please now look at Showcard W2 (Current chance of water service failures). 
[INTERVIEWER CHECK THAT RESPONDENT HAS SHOWCARD W2 IN FRONT OF THEM.] 
 

This card shows the current chance of experiencing different water service failures.   

 

Some types of incident, such as a hosepipe ban, occur once every few years but when 

they occur they affect a wide area.  Other types of incident, such as a water supply 

interruption, happen more frequently, but affect only a small number of properties at a 

time.   

 

The chances shown on this card reflect both the chance of the incident itself, and the 

number of households affected.   

 
[IF EXERCISE IS IN THE FIRST ROTATION, INCLUDE THE TEXT AT [*], OTHERWISE SKIP 
TO [**]] 

 
[*] 
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The green triangles are shown to compare the relative chances of each incident.  The 

triangles are drawn to scale with the largest triangle at the top representing a 100% 

chance per year of an incident happening at your property.  

 
[**] 

IF Q5 = 1: 

The first row beneath the large green triangle at the top shows that the current chance of 

a hosepipe ban is 1 in 10 years.  This means that in 1 out of every 10 years there is likely 

to be a hosepipe ban.  

 

ELSE IF Q5 = 2: 

The first row beneath the large green triangle at the top shows that the current chance of 

a hosepipe ban is 2 in 5 years.  This means that in 2 out of every 5 years there is likely to 

be a hosepipe ban.  

 
END IF  

 

Q15. FOR COGNITIVE TESTING ASK: Is there anything you find difficult to understand 

about this Showcard, or about the explanation I have just given? What was 

difficult to understand? PROBE. 

 

Q16. FOR COGNITIVE TESTING ASK: Do you find any of the chances shown on this 

card to be significantly higher or lower than you would have expected?  Which 

ones? Why? PROBE. 

 

Q17. Which of these service areas, if any, would you most like to see improved in the 

future? [READ LIST BELOW- MULTICODE] 
 

Persistent discolouration, or taste & smell that is not ideal 

Water supply interruptions 

Hosepipe bans 

Rota cuts 

Longer term stoppages  

None DO NOT READ 
Don’t know/not sure DO NOT READ 

 

Q18. FOR COGNITIVE TESTING ASK: Why did you say that? 

 
RECORD VERBATIM 

 

Please leave Showcard W2 aside for now.  You may find it helpful to refer to it in the 

next set of questions. 

 
[IF EXERCISE IS IN THE FIRST ROTATION, INCLUDE THE TEXT AT [*], OTHERWISE 
INCLUDE THE TEXT AT [**]] 

 
[*]  

These next four questions will each ask you to choose between two options of service 

levels for the areas you have read just read about. In each case, service levels are defined 

in terms of the chances of your home experiencing each type of incident. An 

improvement to a service level means that there is a lower chance of you experiencing an 

incident like this.  
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Some service areas will be better in one option and some will be better in the other.  The 

aim of this exercise is to encourage you to consider your preferences carefully and decide 

which option is best for you overall. You may not like all the parts of an option, but you 

must decide overall which one you would prefer. 

 

Please look at Choice Card W1. [INTERVIEWER CHECK THAT RESPONDENT HAS 

CHOICE CARD W1 IN FRONT OF THEM]  

 

The 5 service areas from Showcard W1 are presented alongside two options for the 

future level of service in each case. Read down each column to see all the service levels 

in each option.  

 The triangles are drawn to scale, as before, to help you visualise the differences across 

service areas and between options.  Also, if a level in option A or option B is shaded it 

means that it is worse than the alternative option shown; where neither the option A nor 

the option B level is shaded, this means that both options are the same for that service. 

 

Please take a moment to review these options. 

 

[**]  Please look at Choice Card W1.  The triangles are drawn to scale on this card, as 

before, to help you visualise the differences across service areas and between options.  
[INTERVIEWER CHECK THAT RESPONDENT HAS CHOICE CARD W1 IN FRONT OF THEM] 
 

Q19. Looking at Choice Card W1, please take a moment to review the options and tell 

me which option you prefer, A or B? 
 

A 

B 

 

Q20. Why did you choose the option you did?  
 

RECORD VERBATIM 

 

Q21. Now turn to Choice Card W2. [INTERVIEWER CHECK THAT RESPONDENT 

HAS CHOICE CARD W2 IN FRONT OF THEM] Which option do you prefer, 

A or B? 
 

A 

B 

 

Q22. Now turn to Choice Card W3. Which option do you prefer, A or B? 
 

A 

B 

 

Q23. Now turn to Choice Card W4. Which option do you prefer, A or B? 
 

A 

B 

 

END OF EXERCISE 1  
 

START OF EXERCISE 2 
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Choice Experiments – Sewerage & customer service failures 

 

 

Please look at Showcard S1 (Sewerage & customer service failures). [INTERVIEWER 

CHECK THAT RESPONDENT HAS SHOWCARD S1 IN FRONT OF THEM]  

 

This is about 3 areas of your sewerage service.  

The first service area on this card is “Sewer flooding inside customers’ properties” 

 Sewer flooding can happen at times of heavy rainfall when the sewers are not big 

enough to cope with the extra storm water and become overloaded. It may also occur 

when sewers become blocked with debris or with material that should not be put into 

the sewer. When the pipes cannot transport the sewage this can lead to escapes from 

the sewerage system flooding the inside of a customer’s property with water 

containing sewage. 

 When this occurs there would be a foul smell which would need to be removed, 

floors and walls would need to be cleaned and sanitised, carpets would need to be 

replaced. People who are exposed to sewage occasionally may develop symptoms 

like diarrhoea, vomiting and skin infections. 

 When this happens, Southern Water pays customers compensation equal to their 

annual sewerage bill or £150 whichever is more (up to a maximum of £1000) for 

each failure.  

 

Please now read the rest of Showcard S1 yourself. 

 
[INTERVIEWER WAIT A FEW MOMENTS, THEN ASK:] 

Would you like more time? [IF YES, ALLOW MORE TIME.  IF NO, CONTINUE] 

 

Q24. FOR COGNITIVE TESTING ASK: Was any of the information shown on this card 

unclear to you, or difficult to understand? What was unclear or difficult to 

understand? 

 
RECORD VERBATIM 

 

 

Q25. To your knowledge, have you – or any of your relatives or close friends – 

experienced, noticed or been aware of any of the following problems in the past 

year or more than a year ago?  
 

  Within 

past 

year 

More 

than a 

year 

ago 

never DK 

A Sewer flooding inside a property     
B Sewer flooding outside a property or in a public area     
C Odour from sewage treatment works     
D Unsatisfactory customer service     
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Please now look at Showcard S2 (Current chances of sewerage service failures). 
[INTERVIEWER CHECK THAT RESPONDENT HAS SHOWCARD S2 IN FRONT OF THEM.] 
 

This card shows the current chances of different sewerage & customer service failures 

across the Southern Water supply area as a whole.  Your property may have a greater or 

lesser chance than is shown.  For example, if you live in a property that has experienced 

sewer flooding in the past then you may be more at risk than those who have never 

experienced this type of service failure.  Likewise, if you live close to a sewage treatment 

works then you are more likely to be affected than if you live far away.  The chances 

shown are determined for the Southern Water supply area as a whole.   

 

The green triangles are shown to compare the relative chances of each incident.  The 

triangles are drawn to scale with the largest triangle at the top representing a 100% 

chance of an incident happening.  

 

The first row beneath the large green triangle at the top shows that the current chance of 

experiencing Unsatisfactory customer service is 1 in 7.  This means that 1 out of every 7 

people that contact that Southern Water are left dissatisfied with how Southern Water 

handles their issue. 

 

The next row beneath the large green triangle at the top shows that the current chance of 

experiencing Odour from sewage treatment works is 890 in 100,000.  This means that 

890 properties per year out of every 100,000 served by Southern Water currently 

experience odour from sewage treatment works. 

 
END IF  

 

Q26. FOR COGNITIVE TESTING ASK: Is there anything you find difficult to understand 

about this Showcard, or about the explanation I have just given? What was 

difficult to understand? PROBE. 

 
RECORD VERBATIM 

 

Q27. FOR COGNITIVE TESTING ASK: Do you find any of the chances shown on this 

card to be significantly higher or lower than you would have expected?  Which 

ones? Why? PROBE. 

 
RECORD VERBATIM 

 

Q28. For each of the following service areas, would you expect that your own current 

chance of experiencing them would be more, about the same, or less than the 

chance shown on the card?. 
 

 More Same Less DK 

Odour from sewage treatment works     

Sewer flooding outside properties and in 

public areas 

    

Sewer flooding inside customers’ properties.     

 

 

Q29. Which of these, if any, would you most like to see improved in the future? [READ 

LIST BELOW - MULTICODE] 
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Sewer flooding inside customers’ properties 

Sewer flooding outside customers’ properties and in public areas 

Odour from sewage treatment works 

Unsatisfactory customer service 

None DO NOT READ 
Don’t know/not sure DO NOT READ 

 

Q30. FOR COGNITIVE TESTING ASK: Why did you say that? 

 
RECORD VERBATIM 

 

Please leave Showcard S2 aside for now.  You may find it helpful to refer to it in the next 

set of questions. 

 
[IF EXERCISE IS IN THE FIRST ROTATION, INCLUDE THE TEXT AT [*], OTHERWISE 
INCLUDE THE TEXT AT [**]] 

 
[*]  
These next four questions will each ask you to choose between two options of service 

levels for the areas you have read just read about. In each case, service levels are defined 

in terms of the chances of your home experiencing each type of incident. An 

improvement to a service level means that there is a lower chance of you experiencing an 

incident like this.  

Some service areas will be better in option A, and some will be better in option B.  The 

aim of this exercise is to encourage you to consider your preferences carefully and decide 

which option is best for you. You may not like all the parts of an option but you must 

decide overall which one you would prefer. 

 

Please look at Choice Card S1. [INTERVIEWER CHECK THAT RESPONDENT HAS CHOICE 

CARD S1 IN FRONT OF THEM] 
 

The 4 service areas from Showcard S1 are presented alongside two options for the future 

level of service in each case. . Read down each column to see all the service levels in 

each option.  Please take a moment to review these options. Please note that if a level in 

option A or option B is shaded it means that it is worse than the one in the alternative 

option shown; where neither the option A nor the option B level is shaded, this means 

that both options are the same for that service. 

 

[**]  Please look at Choice Card S1. [INTERVIEWER CHECK THAT RESPONDENT HAS 

CHOICE CARD S1 IN FRONT OF THEM] 
 

Q31. Looking at Choice Card S1.  Please take a moment to review these options and 

tell me which option do you prefer, A or B? 
 

A 

B 

 

Q32. Why did you choose the option you did?  
 

RECORD VERBATIM 

 

Q33. Now turn to Choice Card S2. [INTERVIEWER CHECK THAT RESPONDENT 

HAS CHOICE CARD S2 IN FRONT OF THEM] Which option do you prefer, A 

or B? 
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A 

B 

 

Q34. Now turn to Choice Card S3. Which option do you prefer, A or B? 
 

A 

B 

 

Q35. Now turn to Choice Card S4. Which option do you prefer, A or B? 
 

A 

B 

 

Q35A FOR COGNITIVE TESTING ASK: Did you pay any attention to the size of the 

green triangles when making your choices?  PROBE RESPONSE AND FILL IN ON COG. 

SHEET  
 

Yes  

No GO TO Q35C 
Not sure  

 

Q35B FOR COGNITIVE TESTING ASK: What did the triangles indicate to you?  
PROBE RESPONSE AND FILL IN ON COG SHEET  

 

______________________________________________________ 

 

Q35C FOR COGNITIVE TESTING ASK: What did the triangle representing 

“unsatisfactory customer service” indicate to you?    PROBE RESPONSE AND FILL IN ON 

COG SHEET  
 

______________________________________________________ 

 

 

Q36. In any of the choices that you have just made, would you be willing to pay a 

higher bill so that better service levels would be provided to other customers’ 

properties? 
 

(INTERVIEWER: IF QUERIED, SAY THAT some people are willing to pay a higher bill to 

improve service at other properties because they think no property should have especially 

poor service, or because they think some other people cannot or will not pay enough to 

get the service they should have).   

 
1. Yes 
2. No GO TO NEXT CHOICE SET  
3. Don’t know GO TO NEXT CHOICE SET  
 

Q37. What was your main reason for this?  (Record verbatim.  Code main reason 

below, also tick all other listed reasons the respondent mentions.  Probe if 

necessary) 

 
1. No property should experience sewer flooding inside the property 

2. No property should experience sewer flooding in the garden or close by 

3. I thought the effect might happen at my property 

4. I thought the effect could happen where I move to next 

5. I want to contribute when other people cannot pay 

6. I want to contribute when other people will not pay 
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7. I want the people at the affected properties to be happier due to better service 

8. I know someone in an affected property and want to help them 

9. I am not sure the people in the affected properties understand the service or   would make good 

choices about it 

10. Other 

 
 

END OF EXERCISE 2 

 
START OF EXERCISE 3 

 

Choice Experiments: Environmental impacts 

 

 

Please look at Showcard E1 (Environmental Impacts). [INTERVIEWER CHECK THAT 

RESPONDENT HAS SHOWCARD E IN FRONT OF THEM] 
 

Showcard E1 describes 3 types of environmental indicators and shows current levels of 

service for each. 

 

The first area on this Showcard is “Pollution Incidents”.  

 

 If there is a blockage in the sewer system, or a failure at a pumping station, sewage 

may sometimes escape on an unplanned basis, causing a pollution incident in a 

river, stream or coastal water. 

 This can have an impact on local habitats such as killing fish. 

 Currently, there are around 475 pollution incidents per year in Southern Water’s 

service area.  

 

The second area on this Showcard is “River Water Quality”.  

 

 Southern Water takes water from rivers and puts treated wastewater back into rivers, 

along with occasional sewer overflows.  Along with other users such as farming and 

industry, its activities therefore affect river water quality. 

 River water quality is classified as being ‘Good’ quality if the river is close to its 

natural conditions; if it has a good range of plants, fish and insects; if the water is 

mostly clear and showing no signs of pollution.  

 Currently approximately 19% of the miles of rivers in Southern Water’s service are 

at Good Quality. 

 

The third area on this Showcard is “Coastal Bathing Water Quality”.  

 

 Southern Water puts treated wastewater back in to rivers and the sea.  Along with 

other users such as farming and industry, its activities therefore affect coastal 

bathing water quality. 

 Coastal bathing waters are classified in order of cleanliness as either ‘Poor’, 

‘Sufficient’, ‘Good’ or ‘Excellent’ in accordance with European Union standards, 

with “Sufficient” being the minimum that is required for  bathing water. 

 The three allowed levels are: 
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Excellent The highest standard which means the bathing water is consistently very clean, 

with less than a 3% chance, or 3 in 100 chance of a stomach upset 

Good Between ‘Sufficient’ and ‘Excellent’. This means there is between a 3% and a 5% 

chance of a stomach upset 

Sufficient The minimum standard required for bathing water which means there is between a 

5% and an 8% chance of a stomach upset. 

 

 Currently 69% of coastal bathing waters in Southern Water’s service area are 

Excellent or Good.  

 

Q38. FOR COGNITIVE TESTING ASK: Was any of the information shown on this card 

unclear to you, or difficult to understand? What was unclear or difficult to 

understand? 

 
RECORD VERBATIM 

 

Q39. To your knowledge, have you – or any of your relatives or close friends – 

experienced, noticed or been aware of any of the following problems in the past 

year or more than a year ago?  
 

  Within 

past 

year 

More 

than a 

year 

ago 

never DK 

A Pollution in rivers and coastal waters     
B Poor river water quality     
C Poor coastal bathing water quality     

 

Q40. Which of these, if any, would you like to see improved: [READ LIST BELOW - 

MULTICODE] 
 

Pollution incidents 

River water quality 

Coastal bathing water quality 

None DO NOT READ 
Don’t know/not sure DO NOT READ 

 

Q41. FOR COGNITIVE TESTING ASK: Why did you say that?  

 
RECORD VERBATIM 
 

Please leave Showcard E1 aside for now.  You may find it helpful to refer to it in the next 

set of questions. 

  
[IF EXERCISE IS IN THE FIRST ROTATION, INCLUDE THE TEXT AT [*], OTHERWISE 
INCLUDE THE TEXT AT [**]] 

 
[*] 

These next four questions will each ask you to choose between two options of service 

levels.  Some service areas will be better in option A, and some will be better in option 

B.  The aim of this exercise is to encourage you to consider your preferences carefully 
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and decide which option is best for you. You may not like all the parts of an option but 

you must decide overall which one you would prefer. 

 

Please look at Choice Card E1. [INTERVIEWER CHECK THAT RESPONDENT HAS CHOICE 

CARD E1 IN FRONT OF THEM] 
 

The 3 service areas from Showcard E1 are presented alongside two options for the future 

level of service in each case.  Read down each column to see all the service levels in each 

option. Please take a moment to review these options. Please note that if a level in option 

A or option B is shaded it means that it is worse than the one in the alternative option 

shown; where neither the option A nor the option B level is shaded, this means that both 

options are the same for that service. 

 

[**]  Please look at Choice Card E1. [INTERVIEWER CHECK THAT RESPONDENT HAS 

CHOICE CARD E1 IN FRONT OF THEM] 
 

Q42. Looking at Choice Card E1. Which option do you prefer, A or B? 
 

A 

B 

 

Q43. Why did you choose the option you did?  
 

RECORD VERBATIM 

 

Q44. Now turn to Choice Card E2. [INTERVIEWER CHECK THAT RESPONDENT 

HAS CHOICE CARD E2 IN FRONT OF THEM] Which option do you prefer, A 

or B? 
 
A 

B 

 

Q45. Now turn to Choice Card E3. Which option do you prefer, A or B? 
 

A 

B 

 

Q46. Now turn to Choice Card E4. Which option do you prefer, A or B? 
 

A 

B 

 

END OF EXERCISE 3 

 

 

Choice Experiments – Package 

 

In the last exercise I would like you to consider all of the service areas that I have shown 

you in the previous exercises. This will help us to understand how you value these 

service areas across the entire package that could be offered by Southern Water. 
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In order to simplify the exercise we have put the services into [IF Q5 = 1 OR 2] 3 groups 

[ELSE IF Q5 = 3] 2 groups [END IF], as presented in the previous exercises, and each group 

is separated by a thick black line.  The service areas in each group will all move together, 

so all the service areas in one group will always all either be at their best level or at their 

worst level, not at a range of different levels.  

 

We will also show you the associated change in your annual bill from Southern Water 

from 2015 to 2020. Note that your bill in 2015 will be around 7% higher than it is 

currently due to increases that are already planned. 

 

Southern Water can invest your money to improve service levels across all the areas 

shown.  Alternatively, by spending less in some areas, Southern Water will be able to 

spend more in others, or reduce bills. 

 

When making your choices between the different service packages please bear in mind 

the following:  

 

 that your bill would also increase by the rate of inflation each year; 

 that any money you would pay for better service levels here will not be available 

for you to spend on other things; 

 that other bills may go up or down affecting the amount of money you have to 

spend in general; and 

 that the new bill level will also apply in all later years, i.e. your Southern Water 

bill will not drop back to the level it was prior to the service improvements. 

 

Please look at Choice Card P1. [INTERVIEWER CHECK THAT RESPONDENT HAS CHOICE 

CARD P1 IN FRONT OF THEM.] 
 

There are [IF Q5 = 1 OR 2] 12 [ELSE IF Q5 = 3] 7 [END IF] different service areas 

presented, plus the impact on your bill.  As in the previous exercise, you are shown two 

different options. Please note that if a level in column A or column B is shaded it means 

that it is worse than the one shown in the alternative option.  Where neither the option A 

nor the option B level is shaded, this means that both options are the same for that service 

group. 

 

Take a moment to review these options. 

 

 

Q47. Looking at Choice Card P1. Which option do you prefer, A or B? 
 

A 

B 

 

Q48. Why did you choose the option you did?  
 

RECORD VERBATIM 
 

Q48.A Did you understand that for the option you selected [Your annual bill would 

increase by £X each and every year  for five years. This would mean at the end of that 

five years your annual bill would £xx more than your current bill ] OR [Your annual bill 

would decrease by £X each  and every year for five years. This would mean at the end of 
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the five years your annual bill would be £XX less than your current bill] OR [this would 

mean no change to your bill between 2015 and 2020] 

 
Yes 

 

No  GO TO Q47 AND ASK AGAIN 

 

Don’t know/ Not sure GO TO       AND ASK AGAIN 

 

Q49. Now turn to Choice Card P2. Which option do you prefer, A or B? 
 

A 

B 

 

Q50. Now turn to Choice Card P3. Which option do you prefer, A or B? 
 

A 

B 

 

Q51. Now turn to Choice Card P4. Which option do you prefer, A or B?  
 

A 

B GO TO Q53 
 

Q52. Keep looking at Choice Card P4.  If the cost of option B was £6.50 each year for 

5 years, from:  

[IF WATER & SEWERAGE CUSTOMER]  £444 in 2015 to £476.50in 2020  

[IF SEWERAGE ONLY CUSTOMER]   £286 in 2015 to £318.50 in 2020,  

would you still choose option  A or would you now choose option  B? [SKIP Q53] 
 

A GO TO Q54 

B 

 

PROGRAMMING NOTE: The cost levels in these questions will be entered from the 

experimental design, and will be linked to respondents’ own current bill or the average if they do 

not know. 

 

Q53. Keep looking at Choice Card P4.  If the cost of option  B was an increase of £32 

each year for 5 years, from 

[IF WATER & SEWERAGE CUSTOMER]  £444 in 2015 to £604 in 2020  

[IF SEWERAGE ONLY CUSTOMER]   £286 in 2015 to £ 446in 2020,  

would you still choose option B or would you now choose option A? 
 

A GO TO Q53C 

B 

 

PROGRAMMING NOTE: The cost levels in these questions will be entered from the 

experimental design, and will be linked to respondents’ own current bill. If the current bill is 

unknown the value for water and sewerage customer bill will be £444 and for sewerage only 

customer will be 286. This is based on an average opening value for 2015 of £444 for dual service 

customers.  

 

Q53A  Look back at Choice Card P4. For the cost of providing option B you have said 

you would be willing to pay [ insert figure for Q52 OR Q53 as appropriate]  each and 

every year for five years, taking the bill from £x in 2015 to £x in 2020. Remember this 
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does not include any increases due to inflation which would be added on top. Do you still 

agree with this? 

Yes go to Q53C 

No go to Q53B 

Not sure/don't know go to Q53B 

Q53B   I'll just ask that question again so I'm sure I understand what you would be 

willing to pay. Look back at Choice Card P4.  If the cost of Option B was £X(-), would 

you be willing for your annual bill to [#increase#decrease# insert as appropriate] by this 

amount  each and every year for 5 years.  This would mean your annual bill would go 

from £X in 2015 to £X in 2020 . Based on this would you choose Option A or Option B? 

Remember this does not include any increases due to inflation which would be added on 

top. 

 
A  

B  

 

 

 

Q53C  IF Q51=A, SKIP TO Q54 [IF SEWERAGE ONLY CUSTOMER] Keep 

looking at Choice Card P4. If your bill from your water services company also increased 

on top of general inflation, so that it was 5% / 10% higher than it is now by 2020 ,would 

you still choose Option B, given the costs shown on the card, or would you now choose 

Option A? 
 

A 

B 

 
PROGRAMMING NOTE: Randomly assign to 5% or 10% condition. Not a calculation –show in 

words 

 

Follow-up Questions 

 

I would now like to ask you a few questions about the choices you have just made.   

 

Q54. Did you generally feel able to make comparisons between the two options I 

presented to you? 
 

1.  Yes SKIP TO Q56 

2.  No 

 

Q55. Why weren’t you able to make the comparisons in the choices? 
RECORD VERBATIM 
 

Q56. Did you find each of the levels of service we described easy to understand? 
 

1.  Yes SKIP TO Q58 
2.   No  

 

Q57. Which levels did you feel were not easy to understand?  
 RECORD VERBATIM 
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Q58. Were any of the service levels so low or so high that they were implausible? 
 

1.  Yes  
2.   No SKIP TO Q60 

 

Q59. Which levels did you feel were not plausible?  
 RECORD VERBATIM 

 

Demographics  

 

Q60. Which of these statements best describes your current employment status?   

  

Self employed 1 

Employed full-time (30+ hrs) 2 

Employed part-time (up to 30 hrs) 3 

Student 4 

Unemployed – seeking work 5 

Unemployed – other 6 

Looking after the home/children full-time 7 

Retired 8 

Unable to work due to sickness or disability 9 

Other (please specify)……………………………… 10 

 

Q61. At what level did you complete your education?  If still studying, which level best 

describes the highest level of education you have obtained until now? 
 

O levels / CSEs / GCSEs (any grades) 

A levels / AS level / higher school certificate 

NVQ (Level 1 and 2). Foundation / Intermediate / Advanced GNVQ / HNC / HND  

Other qualifications (e.g. City and Guilds, RSA/OCR, BTEC/Edexcel))  

First degree (e.g. BA, BSc) 

Higher degree (e.g. MA, PhD, PGCE, post graduate certificates and diplomas)  

Professional qualifications (teacher, doctor, dentist, architect, engineer, lawyer, etc.)  

No qualifications 

 

Q62. Thinking about all the people in your household, including yourself, please 

indicate how many people there are in each of these age groups: 
 

Up to 15 years 0 ........................ 1 ..................... 2 ..................... 3 .................. 4 ................. 5+ 

16 to 60 years  0 ........................ 1 ..................... 2 ..................... 3 .................. 4 ................. 5+ 

61+ 0 ........................ 1 ..................... 2 ..................... 3 .................. 4 ................. 5+ 

 

Q63. To help us analyse your responses can you tell me which band on SHOWCARD 

Z1 best describes your total annual household income, before tax and other 

deductions? 
 

 Per Week 
 
 

Per Year 
 A Up to £100 Under £5,200 

B £101-£200 £5,201-£10,400 

C £201-£300 £10,401 – £15,600 

D £301-£400 £15,601 - £20,800 

E £401-£500 £20,801,-£26,000 

F £501-£600 £26,001-£31,200 

G £601-£800 £31,201-£41,600 

H £801-£1000 £41,601 - £52,000 
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I £1001-£1200 £52,001 - £62,400 

J £1201-£1400 £62,401 - £72,800 

K £1401-£1600 £72,801 - £83,200 

L £1601+ £83,201+ 

M Prefer not to say  

 

Q64. Are you a member of any of the organisations shown on SHOWCARD Z2? 
Yes  

No 

 Local community or volunteer group 
 

 RSPB (Royal Society for Protection of Birds) 

 Surfers Against Sewage/Marine Protection Society 

 Canoeing/Boating/ Windsurfing Club or similar 

 Angling Club 

 Ramblers Association 

 Friends of the Earth/Greenpeace 

 National Trust 

 Local Wildlife Trust or Environmental Organisation 

 Other national or international  environmental 

organisation 

 Other 

 Not a member of any similar organisations 

 

That was the last question. Thank you very much for your help in this 
research 
Please can I take a note of your name and telephone number for quality control purposes? 

 

Respondent name:  .................................................................................................................  

 

Telephone: home:.............................................. work: ..............................................  

 

Q65. We really appreciate the time that you have given us today. Would you be willing 

to be contacted again for clarification purposes or be invited to take part in other 

research for Southern Water? 
 

Yes, for both clarification and further research 

Yes, for clarification only 

Yes, for further research only 

No 

 

Thank you 
I confirm that this interview was conducted under the terms of the MRS code of conduct 

and is completely confidential 

 

Interviewer’s signature: ................................................................................................................  

 

Debriefing Questions – to be completed by the interviewer when interview 
is over 

Q66. In your judgement, did the respondent understand what he/she was being asked to 

do in the questions? 
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Understood completely 

Understood a great deal 

Understood a little 

Did not understand very much 

Did not understand at all 

 

Q67. Which of the following best describes the amount of thought the respondent put 

into making their choices? 
 

Gave the questions very careful consideration 

Gave the questions careful consideration 

Gave the questions some consideration 

Gave the questions little consideration 

Gave the questions no consideration 

 

Q68. Which of the following best describes the degree of fatigue shown by the 

respondent when doing the choice experiments? 
 

Easily maintained concentration throughout the survey 

Maintained concentration with some effort throughout the survey 

Maintained concentration with a deal of effort throughout the survey 

Lessened concentration in the later stages  

Lost concentration in the later stages 
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SHOWCARD W1 WATER SERVICE FAILURES 

 

1. PERSISTENT DISCOLOURATION, OR TASTE & SMELL THAT IS NOT IDEAL 

 Tap water may occasionally be discoloured or have a taste and smell that is less than 

ideal.  Sometimes running the tap for several minutes will resolve these issues but 

occasionally the problem can persist for a longer period of time. 

 These types of problems could continue for several days.   Although the water is unlikely 

to be harmful, you may not want to use it in your household. 

 

  

2.  WATER SUPPLY INTERRUPTIONS 

 Interruptions to your water supply can happen at any time, at any property, and last around 6 hours on average. They can be reduced by increased 

maintenance which would reduce bursts and more monitoring of the networks so repairs could take place before interrupting customers. 

 

3. HOSEPIPE BANS 

 Hosepipe bans are put in place during extended dry spells to ration the available water.  They would typically last for 5 months beginning in May and 

ending in September. 

 They include a ban on the use of a hosepipe for domestic gardening, cleaning and other recreational uses and also include bans on filling domestic 

swimming pools. Exemptions apply for commercial users and activities and disabled Blue Badge holders. 

 

4. ROTA CUTS 

 In response to an ongoing severe drought, your tap water may be cut off on a rota basis to conserve supplies.   

 Typically these rota cuts would last from summer through to winter, and properties would only have tap water for about three hours each day. The time of 

day affected would vary from day to day and from area to area.    

 

5. LONGER TERM STOPPAGE 

 An extreme flooding event could cause a major failure in the water supply works, which would leave your property without water for an extended period 

of 2 weeks or more.   

 Bottled water or mobile water tanks would be provided at a nearby location to provide drinking water. 

Clear Discoloured 
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SHOWCARD W2 CURRENT CHANCES OF WATER SERVICE FAILURES 

 

 
 

SERVICE AREA  
CURRENT CHANCE OF 

OCCURRING PER YEAR 

Hosepipe bans 

 

1 in 10 years 

Persistent discolouration, taste or smell 

of tap water.  
33 in 1000 

Water supply interruptions. 
 

29 in 1000 

Rota cuts.  1 in 100 years 

Longer term stoppages.  3 in 1000 years 

 

 

 

 

100% 

chance per 

year 
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CHOICE CARD W1  

 OPTION A OPTION B 

PERSISTENT DISCOLOURATION, OR TASTE & SMELL OF 

TAP WATER lasting for a week at a time. 

The chance that this happens at your property in any one year. 
 

30 in 1000 

 

36 in 1000 

WATER SUPPLY INTERRUPTIONS lasting an average of 6 

hours. 

The chance that this happens at your property in any one year 

 

32 in 1000 

 

26 in 1000 

HOSEPIPE BANS from May to September. 

The chance that this happens at your property. 
 

1 in 20 years 

 

1 in 5 years 

ROTA CUTS to your water supply in response to an ongoing 

drought. 

The chance that this happens at your property. 

 

1 in 50 years 

 

1 in 200 years 

LONGER TERM STOPPAGES of your water supply for 2 weeks 

or more. 

The chance that this happens at your property. 

 

4 in 1000 years 

 

4 in 1000 years 

Which option do you prefer?   
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CHOICE CARD W2  

 OPTION A OPTION B 

PERSISTENT DISCOLOURATION, OR TASTE & SMELL OF 

TAP WATER lasting for a week at a time. 

The chance that this happens at your property in any one year. 
 

33 in 1000 

 

30 in 1000 

WATER SUPPLY INTERRUPTIONS lasting an average of 6 hours. 

The chance that this happens at your property in any one year. 
 

26 in 1000 

 

24 in 1000 

HOSEPIPE BANS from May to September. 

The chance that this happens at your property.  

1 in 10 years 

 

1 in 50 years 

ROTA CUTS to your water supply in response to an ongoing 

drought. 

The chance that this happens at your property. 
 

1 in 100 years 

 

1 in 50 years 

LONGER TERM STOPPAGES of your water supply for 2 weeks or 

more. 

The chance that this happens at your property.  

 

4 in 1000 years 

 

1 in 1,000 years 

Which option do you prefer?   
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CHOICE CARD W3  

 OPTION A OPTION B 

PERSISTENT DISCOLOURATION, OR TASTE & SMELL OF 

TAP WATER lasting for a week at a time. 

The chance that this happens at your property in any one year. 
 

26 in 1000 

 

30 in 1000 

WATER SUPPLY INTERRUPTIONS lasting an average of 6 hours. 

The chance that this happens at your property in any one year 
 

29 in 1000 

 

26 in 1000 

HOSEPIPE BANS from May to September. 

The chance that this happens at your property. 
 

1 in 50 years 

 

1 in 50 years 

ROTA CUTS to your water supply in response to an ongoing 

drought. 

The chance that this happens at your property. 

 

1 in 50 years 

 

1 in 100 years 

LONGER TERM STOPPAGES of your water supply for 2 weeks or 

more. 

The chance that this happens at your property. 

 

1 in 1,000 years 

 

2 in 1,000 years 

Which option do you prefer?   
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CHOICE CARD W4  

 OPTION A OPTION B 

PERSISTENT DISCOLOURATION, OR TASTE & SMELL OF 

TAP WATER lasting for a week at a time. 

The chance that this happens at your property in any one year. 
 

36 in 1000 

 

30 in 1000 

WATER SUPPLY INTERRUPTIONS lasting an average of 6 hours. 

The chance that this happens at your property in any one year 
 

26 in 1000 

 

24 in 1000 

HOSEPIPE BANS from May to September. 

The chance that this happens at your property. 
 

1 in 5 years 

 

1 in 20 years 

ROTA CUTS to your water supply in response to an ongoing 

drought. 

The chance that this happens at your property. 

 

1 in 100 years 

 

1 in 150 years 

LONGER TERM STOPPAGES of your water supply for 2 weeks or 

more 

The chance that this happens at your property. 

 

2 in 1,000 years 

 

3 in 1000 years 

Which option do you prefer?   
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SHOWCARD S1 SEWERAGE & CUSTOMER SERVICE FAILURES 

1. SEWER FLOODING INSIDE CUSTOMERS’ PROPERTIES 

 Sewer flooding can happen at times of heavy rainfall when the sewers 

are not big enough to cope with the extra storm water and become 

overloaded. It may also occur when sewers become blocked with debris 

or with material that should not be put into the sewer. When the pipes 

cannot transport the sewage this can lead to escapes from the sewerage 

system flooding the inside of a customer’s property with water 

containing sewage. 

 When this occurs there would be a foul smell which would need to be 

removed, floors and walls would need to be cleaned and sanitised, 

carpets would need to be replaced. People who are exposed to sewage 

occasionally may develop symptoms like diarrhoea, vomiting and skin 

infections. 

 When this happens, Southern Water pays customers compensation 

equal to their annual sewerage bill or £150 whichever is more (up to a 

maximum of £1000) for each failure.  

 

 

 

 

 

 

2. SEWER FLOODING OUTSIDE PROPERTIES & IN PUBLIC AREAS 

 Flooding from the sewer can also sometimes cause damage to the 

outside of customers’ properties, for example flooding their garden or 

street or other nearby public areas, but it does not get inside the 

building. Outdoor plants might be ruined and grass might need re-

turfing; access to the property may be affected. 

 When this happens, Southern Water pays customers compensation 

equal to 50% of their annual sewerage bill or £75 whichever is more 

(up to a maximum of £500) for each failure.  

 

 

 

 

 

3. ODOUR FROM SEWAGE TREATMENT WORKS 

 Odour from sewage treatment works reaches nearby properties about 12 times a year for a day at a time. 

 Southern Water can cover tanks and / or add equipment to reduce odour from sewage treatment works. 

 

4. UNSATISFACTORY CUSTOMER SERVICE 

 Customers are sometimes left dissatisfied with how Southern Water deals with the issues that they report, for example because it took too long to resolve, 

they had to call more than once about the same problem, or the same issue occurred repeatedly. 
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SHOWCARD S2 CURRENT CHANCES OF SEWERAGE & CUSTOMER SERVICE FAILURES 

 

 
 

 

SERVICE AREA  
CURRENT CHANCE OF OCCURRING 

PER YEAR / CONTACT* 

Unsatisfactory customer service.* 

 

1 in 7 

Odour from sewage treatment works. 

 

890 in 100,000 

Sewer flooding outside properties and in 

public areas. 
 

310 in 100,000 

Sewer flooding inside customers’ 

properties. 
 

20 in 100,000 

*Current chances for unsatisfactory customer services are per contact; chances for the other service failures are per year. 

 

 

100% chance 

per year / 

contact 
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CHOICE CARD S1  

 

 OPTION A OPTION B 

SEWER FLOODING INSIDE CUSTOMERS’ PROPERTIES. 

The chance that this happens to a property in the Southern Water area in any one year. 
 

18 in 100,000 

 

22 in 100,000 

SEWER FLOODING OUTSIDE PROPERTIES & IN PUBLIC AREAS. 

The chance that this happens to a property in the Southern Water area in any one year.  

310 in 100,000 

 

310 in 100,000 

ODOUR FROM SEWAGE TREATMENT WORKS. 

The chance that this happens to a property in the Southern Water area in any one year. 
 

890 in 100,000 

 

970 in 100,000 

UNSATISFACTORY CUSTOMER SERVICE in response to an issue that you raise with 

Southern Water. 

The chance that you are dissatisfied with how Southern Water handles your issue if you contact 

them. 
 

1 in 7 

 

1 in 20 

Which option do you prefer?   
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CHOICE CARD S2  

 

 OPTION A OPTION B 

SEWER FLOODING INSIDE CUSTOMERS’ PROPERTIES. 

The chance that this happens to a property in the Southern Water area in any one year. 
 

15 in 100,000 

 

15 in 100,000 

SEWER FLOODING OUTSIDE PROPERTIES & IN PUBLIC AREAS. 

The chance that this happens to a property in the Southern Water area in any one year.  

340 in 100,000 

 

280 in 100,000 

ODOUR FROM SEWAGE TREATMENT WORKS. 

The chance that this happens to a property in the Southern Water area in any one year. 
 

890 in 100,000 

 

970 in 100,000 

UNSATISFACTORY CUSTOMER SERVICE in response to an issue that you raise with 

Southern Water. 

The chance that you are dissatisfied with how Southern Water handles your issue if you contact 

them.  

1 in 6 

 

1 in 7 

Which option do you prefer?   
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CHOICE CARD S3  

 

 OPTION A OPTION B 

SEWER FLOODING INSIDE CUSTOMERS’ PROPERTIES. 

The chance that this happens to a property in the Southern Water area in any one year. 
 

22 in 100,000 

 

22 in 100,000 

SEWER FLOODING OUTSIDE PROPERTIES & IN PUBLIC AREAS. 

The chance that this happens to a property in the Southern Water area in any one year.  

340 in 100,000 

 

280 in 100,000 

ODOUR FROM SEWAGE TREATMENT WORKS. 

The chance that this happens to a property in the Southern Water area in any one year. 
 

790 in 100,000 

 

710 in 100,000 

UNSATISFACTORY CUSTOMER SERVICE in response to an issue that you raise with 

Southern Water. 

The chance that you are dissatisfied with how Southern Water handles your issue if you contact 

them. 
 

1 in 10 

 

1 in 7 

Which option do you prefer?   
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CHOICE CARD S4  

 

 OPTION A OPTION B 

SEWER FLOODING INSIDE CUSTOMERS’ PROPERTIES. 

The chance that this happens to a property in the Southern Water area in any one year. 
 

20 in 100,000 

 

18 in 100,000 

SEWER FLOODING OUTSIDE PROPERTIES & IN PUBLIC AREAS. 

The chance that this happens to a property in the Southern Water area in any one year.  

260 in 100,000 

 

310 in 100,000 

ODOUR FROM SEWAGE TREATMENT WORKS. 

The chance that this happens to a property in the Southern Water area in any one year. 
 

970 in 100,000 

 

970 in 100,000 

UNSATISFACTORY CUSTOMER SERVICE in response to an issue that you raise with 

Southern Water. 

The chance that you are dissatisfied with how Southern Water handles your issue if you contact 

them. 
 

1 in 10 

 

1 in 10 

Which option do you prefer?   
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SHOWCARD E1 ENVIRONMENTAL IMPACTS 

1. POLLUTION INCIDENTS 

 If there is a blockage in the sewer system, or a failure at a pumping station, sewage may sometimes escape on an unplanned basis, causing a pollution 

incident in a river, stream or coastal water. 

 This can have an impact on local habitats such as killing fish. 

 Currently, there are around 475 pollution incidents per year in Southern Water’s service area.  

 

2. RIVER WATER QUALITY 

 Southern Water takes water from rivers and puts treated wastewater back into rivers, along with occasional sewer overflows.  Along with other users such 

as farming and industry, its activities therefore affect river water quality. 

 River water quality is classified as being ‘Good’ quality if the river is close to its natural condition; if there is a good range of plants, fish and insects; if the 

water is mostly clear and showing no signs of pollution. 

 Currently approximately 19% of the river miles in Southern Water’s service area are at Good Quality. 

 

3. COASTAL BATHING WATER QUALITY 

 Southern Water puts treated wastewater back into rivers and the sea.  Along with other users such as farming and industry, its activities therefore affect 

coastal bathing water quality. 

 Coastal bathing waters are classified in order of cleanliness as either ‘Poor’, ‘Sufficient’, ‘Good’ or ‘Excellent’ in accordance with European Union 

standards, with “Sufficient” being the minimum that is required for bathing water. 

 The three allowed levels are: 

Excellent The highest standard which means the bathing water is consistently very clean, 

with less than a 3% chance, or 3 in 100 chance of a stomach upset. 

Good Between ‘Sufficient’ and ‘Excellent’. This means there is between a 3% and a 5% 

chance of a stomach upset. 

Sufficient The minimum standard required for bathing water  which means there is between 

a 5% and an 8% chance of a stomach upset. 

 

 Currently 69% of coastal bathing waters in Southern Water’s service area are Excellent or Good.  
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CHOICE CARD E1  

 

 OPTION A OPTION B 

POLLUTION INCIDENTS.  

The number of pollution incidents per year. 310 475 

RIVER WATER QUALITY. 

The percentage of river miles that are at ‘Good’ quality. 15% 60% 

COASTAL BATHING WATER QUALITY. 

The percentage of coastal bathing waters that are at “Good” or “Excellent” 

quality. 61% 69% 

Which option do you prefer?   
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CHOICE CARD E2  

 

 OPTION A OPTION B 

POLLUTION INCIDENTS.  

The number of pollution incidents per year. 540 475 

RIVER WATER QUALITY. 

The percentage of river miles that are at ‘Good’ quality. 15% 60% 

COASTAL BATHING WATER QUALITY. 

The percentage of coastal bathing waters that are at “Good” or “Excellent” 

quality. 75% 61% 

Which option do you prefer?   
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CHOICE CARD E3  

 

 OPTION A OPTION B 

POLLUTION INCIDENTS. 

The number of pollution incidents per year. 540 310 

RIVER WATER QUALITY. 

The percentage of river miles that are at ‘Good’ quality. 30% 15% 

COASTAL BATHING WATER QUALITY. 

The percentage of coastal bathing waters that are at “Good” or “Excellent” 

quality. 69% 61% 

Which option do you prefer?   
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CHOICE CARD E4  

 

 OPTION A OPTION B 

POLLUTION INCIDENTS. 

The number of pollution incidents per year. 310 310 

RIVER WATER QUALITY. 

The percentage of river miles that are at ‘Good’ quality. 19% 15% 

COASTAL BATHING WATER QUALITY. 

The percentage of coastal bathing waters that are at “Good” or “Excellent” 

quality. 69% 75% 

Which option do you prefer?   
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CHOICE CARD P1  

 OPTION A OPTION B 

PERSISTENT DISCOLOURATION, OR TASTE & SMELL. (Chance.) 36 in 1000 26 in 1000 

WATER SUPPLY INTERRUPTIONS. (Chance.) 32 in 1000 24 in 1000 

HOSEPIPE BANS. (Chance.) 1 in 5 years 1 in 50 years 

ROTA CUTS. (Chance.) 1 in 50 years 1 in 200 years 

LONGER TERM STOPPAGES. (Chance.) 4 in 1000 1 in 1000 

SEWER FLOODING INSIDE CUSTOMERS’ PROPERTIES. (Chance.) 15 in 100,000 15 in 100,000 

SEWER FLOODING OUTSIDE PROPERTIES & IN PUBLIC AREAS. (Chance.) 260 in 100,000 260 in 100,000 

ODOUR FROM SEWAGE TREATMENT WORKS. (Chance.) 710 in 100,000 710 in 100,000 

UNSATISFACTORY CUSTOMER SERVICE. (Chance.) 1 in 20 1 in 20 

POLLUTION INCIDENTS. (Number of incidents per year.) 250 540 

RIVER WATER QUALITY. (The percentage of river miles that are at ‘Good’ quality.) 60% 15% 

COASTAL BATHING WATER QUALITY. (The percentage of coastal bathing waters that 

are at “Good” or “Excellent” quality.) 
83% 61% 

THE CHANGE IN YOUR ANNUAL SOUTHERN WATER BILL to provide the service 

quality above. 

The new bill level will also apply in all later years and excludes inflationary changes. 

Increase of £2 every year for 5 

years, from  

£444 in 2015 to  

£454 from 2020 

Increase of £10 every 

year for 5 years, from  

£444 in 2015 to  

£494 from 2020 

Which option do you prefer?   
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CHOICE CARD P2  

 OPTION A OPTION B 

PERSISTENT DISCOLOURATION, OR TASTE & SMELL. (Chance.) 26 in 1000 36 in 1000 

WATER SUPPLY INTERRUPTIONS. (Chance.) 24 in 1000 32 in 1000 

HOSEPIPE BANS. (Chance.) 1 in 50 years 1 in 5 years 

ROTA CUTS. (Chance.) 1 in 200 years 1 in 50 years 

LONGER TERM STOPPAGES. (Chance.) 1 in 1000 4 in 1000 

SEWER FLOODING INSIDE CUSTOMERS’ PROPERTIES. (Chance.) 15 in 100,000 22 in 100,000 

SEWER FLOODING OUTSIDE PROPERTIES & IN PUBLIC AREAS. (Chance.) 260 in 100,000 340 in 100,000 

ODOUR FROM SEWAGE TREATMENT WORKS. (Chance.) 710 in 100,000 970 in 100,000 

UNSATISFACTORY CUSTOMER SERVICE. (Chance.) 1 in 20 1 in 6 

POLLUTION INCIDENTS. (Number of incidents per year.) 540 250 

RIVER WATER QUALITY. (The percentage of river miles that are at ‘Good’ quality.) 15% 60% 

COASTAL BATHING WATER QUALITY. (The percentage of coastal bathing waters that 

are at “Good” or “Excellent” quality.) 
61% 83% 

THE CHANGE IN YOUR ANNUAL SOUTHERN WATER BILL to provide the service 

quality above. 

The new bill level will also apply in all later years and excludes inflationary changes. 

Increase of £5 every year for 5 

years, from  

£444 in 2015 to  

£469 from 2020 

No change  

£444 in 2015 to  

£444 from 2020 

Which option do you prefer?   
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CHOICE CARD P3  

 OPTION A OPTION B 

PERSISTENT DISCOLOURATION, OR TASTE & SMELL. (Chance.) 26 in 1000 26 in 1000 

WATER SUPPLY INTERRUPTIONS. (Chance.) 24 in 1000 24 in 1000 

HOSEPIPE BANS. (Chance.) 1 in 50 years 1 in 50 years 

ROTA CUTS. (Chance.) 1 in 200 years 1 in 200 years 

LONGER TERM STOPPAGES. (Chance.) 1 in 1000 1 in 1000 

SEWER FLOODING INSIDE CUSTOMERS’ PROPERTIES. (Chance.) 22 in 100,000 22 in 100,000 

SEWER FLOODING OUTSIDE PROPERTIES & IN PUBLIC AREAS. (Chance.) 340 in 100,000 340 in 100,000 

ODOUR FROM SEWAGE TREATMENT WORKS. (Chance.) 970 in 100,000 970 in 100,000 

UNSATISFACTORY CUSTOMER SERVICE. (Chance.) 1 in 6 1 in 6 

POLLUTION INCIDENTS. (Number of incidents per year.) 540 250 

RIVER WATER QUALITY. (The percentage of river miles that are at ‘Good’ quality.) 15% 60% 

COASTAL BATHING WATER QUALITY. (The percentage of coastal bathing waters that 

are at “Good” or “Excellent” quality.) 
61% 83% 

THE CHANGE IN YOUR ANNUAL SOUTHERN WATER BILL to provide the service 

quality above. 

The new bill level will also apply in all later years and excludes inflationary changes. 

No change  

£444 in 2015 to  

£444 from 2020 

Increase of £2 every year 

for 5 years, from  

£444 in 2015 to  

£454 from 2020 

Which option do you prefer?   
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CHOICE CARD P4  

 OPTION A OPTION B 

PERSISTENT DISCOLOURATION, OR TASTE & SMELL. (Chance.) 36 in 1000 26 in 1000 

WATER SUPPLY INTERRUPTIONS. (Chance.) 32 in 1000 24 in 1000 

HOSEPIPE BANS. (Chance.) 1 in 5 years 1 in 50 years 

ROTA CUTS. (Chance.) 1 in 50 years 1 in 200 years 

LONGER TERM STOPPAGES. (Chance.) 4 in 1000 1 in 1000 

SEWER FLOODING INSIDE CUSTOMERS’ PROPERTIES. (Chance.) 22 in 100,000 15 in 100,000 

SEWER FLOODING OUTSIDE PROPERTIES & IN PUBLIC AREAS. (Chance.) 340 in 100,000 260 in 100,000 

ODOUR FROM SEWAGE TREATMENT WORKS. (Chance.) 970 in 100,000 710 in 100,000 

UNSATISFACTORY CUSTOMER SERVICE. (Chance.) 1 in 6 1 in 20 

POLLUTION INCIDENTS. (Number of incidents per year.) 540 250 

RIVER WATER QUALITY. (The percentage of river miles that are at ‘Good’ quality.) 15% 60% 

COASTAL BATHING WATER QUALITY. (The percentage of coastal bathing waters that 

are at “Good” or “Excellent” quality.) 
61% 83% 

THE CHANGE IN YOUR ANNUAL SOUTHERN WATER BILL to provide the service 

quality above. 

The new bill level will also apply in all later years and excludes inflationary changes. 

Decrease of £2 every year for 

5 years, from 

£444 in 2015 to  

£434 from 2020 

Increase of £15 every 

year for 5 years, from  

£444 in 2015 to  

£519 from 2020 

Which option do you prefer?   
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SHOWCARD Z1 

 

 Per Week Per Year 

A Up to £100 Under £5,200 

B £101-£200 £5,201-£10,400 

C £201-£300 £10,401 – £15,600 

D £301-£400 £15,601 - £20,800 

E £401-£500 £20,801,-£26,000 

F £501-£600 £26,001-£31,200 

G £601-£800 £31,201-£41,600 

H £801-£1000 £41,601 - £52,000 

I £1001-£1200 £52,001 - £62,400 

J £1201-£1400 £62,401 - £72,800 

K £1401-£1600 £72,801 - £83,200 

L £1601+ £83,201+ 
 

SHOWCARD Z2 

Local community or volunteer group 

RSPB (Royal Society for Protection of Birds) 

Surfers Against Sewage/Marine Conservation Society 

Canoeing/Boating/ Windsurfing Club or similar 

Angling Club 

Ramblers Association 

Friends of the Earth/Greenpeace 

National Trust 

Local Wildlife Trust or Environmental Organisation 

Other national or international  environmental organisation 
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APPENDIX B 

Household DCE and CV Analysis 
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APPENDIX B - HOUSEHOLD DCE & CV ANALYSIS 

Introduction 

This appendix contains all the models and interim calculations used to derive the core 

household priorities and valuation results presented in the main body of this report.  It also 

contains multivariate explanatory models of respondents’ choices to explore their validity, 

and segmentation results showing how attribute preference weights and willingness to pay 

varies over the customer base.  Models for the customer segments are not presented here, but 

are available upon request. 

 

The appendix begins with the lower level DCE models, which lead to the development of the 

lower level attribute weights.  Then, the package DCE models are reported, which lead to the 

development of the household attribute block weights.  It is the attribute block weights 

multiplied by the lower level attribute weights that give the overall attribute weights that are 

presented in the main body of the report.  The CV models are reported next, and from these 

results the package valuations are derived. The various sensitivities around the package 

valuations are also derived and explained in this section.   

 

In each of these sections, we begin with the core models, and the results taken forward from 

these models.  Following this, we include a supplementary part containing multivariate 

models exploring the determinants of respondents’ choices to each exercise.  Finally, we 

report the segmentation results for attribute preference weights and willingness to pay. 

 

Lower Level DCE Analysis 

Core Models for Dual-service Customers 

Table 27 presents the results from the core models from the first lower level exercise for dual-

service household customers, relating to water service attributes.  Two main types of model 

are estimated – conditional logit and mixed logit models. The conditional logit models are 

estimated with robust (Huber-White) standard errors which allow for correlation within 

individuals’ responses.  The mixed logit models are estimated under the assumption of normal 

distributions for all three attributes, allowing for correlation across attributes. 

 

In the models, separate coefficients are estimated for the chance of a hosepipe ban for 

Hampshire/Isle of Wight and Kent/Sussex areas, but all other attributes are estimated with the 

same coefficient for both regions.  The reason hosepipe ban risk is treated differently is that 

the two regions have different baseline risks for this attribute, with Kent/Sussex having a 

worse base risk than Hampshire/Isle of Wight. 

 

Both models fit the data well, as evidenced by the precision of the estimates and the pseudo 

R
2
 statistics.  We select the mixed logit results to take forward for calculating attribute 

weights because of the fact that this estimator allows households to have different preference 

parameters, and is thereby less restrictive than the conditional logit estimator.   
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Table 27: Household Water Service DCE Models - Dual Customers 

Variable Unit Conditional logit 

Mixed logit 

Mean S.D. 

Discolouration / Taste & smell Chance 
-154.318 -328.671 353.087 

(9.255)*** (25.370)*** (31.737)*** 

Short interruptions Chance 
-63.477 -140.620 163.175 

(8.729)*** (18.218)*** (36.025)*** 

Hosepipe bans (H/IOW)(1) Chance 
-2.478 -4.287 11.642 

(0.659)*** (1.372)*** (2.340)*** 

Hosepipe bans (K/S) (1) Chance 
-1.384 -3.283 5.155 

(0.156)*** (0.383)*** (0.570)*** 

Rota cuts Chance 
-15.586 -33.821 69.933 

(3.813)*** (7.314)*** (13.743)*** 

Long term stoppages Chance 
-193.955 -428.103 562.03 

(22.458)*** (52.247)*** (90.257)*** 

Observations  8208 8208 

LL  -2463.18 -2306.51 

DF  6 12 

Pseudo R2  0.134 0.189 

Dependent variable for both models = choice, a {0,1} dummy variable indicating that the option was chosen. Standard errors 

in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 1%.  Estimated 

mixed logit model assumes normal distributions for all variables, allowing for correlation across atributes. (1) “H/IOW” 

refers to the Hampshire and Isle of Wight region; “K/S” refers to the Kent and Sussex region.   

 

Table 28 presents models from the second lower level exercise, relating to ‘sewerage and 

customer services’.  Again, conditional logit and mixed logit models are estimated, and with 

the same features as for the first set of models.   

 

Again, both models fit the data well, as evidenced by the precision of the estimates and the 

pseudo R
2
 statistics.  We select the mixed logit results to take forward for calculating attribute 

weights.   

 
Table 28: Household Sewerage & Customer Service DCE Models - Dual Customers 

Variable Unit Conditional logit 

Mixed logit 

Mean S.D. 

Internal sewer flooding Chance 
-19,766.774 -35,224.547 35,806.91 

(1,094.514)*** (2,608.632)*** (3,288.118)*** 

External sewer flooding Chance 
-786.118 -1,269.234 1,132.891 

(80.781)*** (149.714)*** (357.389)*** 

Odour from sewage works Chance 
-236.920 -351.639 594.735 

(26.165)*** (48.194)*** (86.801)*** 

Unsatisfactory customer service Chance 
-6.851 -11.825 15.423 

(0.604)*** (1.183)*** (1.886)* 

Observations  8208 8208 

LL  -2392.99 -2272.60 

DF  4 14 

Pseudo R2  0.159 0.201 

Dependent variable for both models = choice, a {0,1} dummy variable indicating that the option was chosen. Standard errors 

in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 1%.  Estimated 

mixed logit model assumes normal distributions for all variables, allowing for correlation across atributes.  
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The third lower level model is presented in Table 29.  Again, both models fit the data well, as 

evidenced by the precision of the estimates and the pseudo R
2
 statistics.  We select the mixed 

logit results to take forward for calculating attribute weights. 

 
Table 29: Household Environmental Impacts DCE Models - Dual Customers 

Variable Unit Conditional logit 

Mixed logit 

Mean S.D. 

Pollution incidents Incidents/year 
-0.005 -0.011 0.012 

(0.000)*** (0.001)*** (0.001)*** 

River water quality 
% of river km at 
good/high status 

2.072 4.680 6.273 

(0.148)*** (0.415)*** (0.602)*** 

Bathing water quality 
% of sites at 

good/excel. status 

3.139 6.641 9.460 

(0.309)*** (0.775)*** (1.233)*** 

Observations  8208 8208 

LL  -2319.81 -2055.85 

DF  3 9 

Pseudo R2  0.185 0.278 

Dependent variable for both models = choice, a {0,1} dummy variable indicating that the option was chosen. Standard errors 

in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 1%.  Estimated 

mixed logit model assumes normal distributions for all variables, allowing for correlation across atributes.  

 

 

Core Models for Sewerage Only Customers 

Table 30 presents models for sewerage only household customers from the lower level 

exercise relating to ‘sewerage and customer services’.  Table 31 then presents models for the 

environmental impacts exercise.  In both cases, the models fit the data well, as evidenced by 

the precision of the estimates and the pseudo R
2
 statistics.  We select the mixed logit results to 

take forward for calculating attribute weights.   

 
Table 30: Household Sewerage & Customer Service DCE Models - Sewerage Only Customers 

Variable Unit 
Conditional 

logit 

Mixed logit 

Mean S.D. 

Internal sewer flooding Chance 
-19,702.433 -41,065.657 46,098.816 

(1,734.890)*** (4,464.377)*** (5623.373)*** 

External sewer flooding Chance 
-825.395 -1,685.068 1,382.152 

(107.809)*** (210.766)*** (362.303)*** 

Odour from sewage works Chance 
-285.760 -574.099 487.691 

(33.768)*** (77.170)*** (131.991)*** 

Unsatisfactory customer service Chance 
-6.858 -12.899 17.394 

(0.877)*** (1.846)*** (2.654)*** 

Observations  4096 4096 

LL  -1226.08 -1162.13 

DF  4 14 

Pseudo R2  0.136 0.181 

Dependent variable for both models = choice, a {0,1} dummy variable indicating that the option was chosen. Standard errors 

in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 1%.  Estimated 

mixed logit model assumes normal distributions for all variables, allowing for correlation across atributes.  
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Table 31: Household Environmental Impacts DCE Models - Sewerage Only Customers 

Variable Unit Conditional logit 

Mixed logit 

Mean S.D. 

Pollution incidents Incidents/year 
-0.004 -0.010 0.010 

(0.000)*** (0.001)*** (0.001)*** 

River water quality 
% of miles at least  

good status 

2.017 4.555 6.244 

(0.198)*** (0.571)*** (0.834)*** 

Bathing water quality 
% of at least good 

status 

2.878 6.938 11.015 

(0.438)*** (1.155)*** (1.771)*** 

Observations  4096 4096 

LL  -1186.10 -1089.22 

DF  3 9 

Pseudo R2  0.164 0.233 

Dependent variable for both models = choice, a {0,1} dummy variable indicating that the option was chosen. Standard errors 

in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 1%.  Estimated 

mixed logit model assumes normal distributions for all variables, allowing for correlation across atributes.  

 

 

Lower Level Attribute Weights 

Table 32 shows the workings involved in the calculation of the lower level weights for dual-

service customers, and Table 33 shows the same calculations for sewerage only customers.  

These weights are used to represent the relative value of each attribute’s service level change 

(from its worst level to its best level), within the lower level block. 

 

The coefficient column in the tables contains the mixed logit estimates from Table 27-Table 

31.  The unit change column is the difference between Level +2 and Level -1 for the attribute 

in question.  Utility change is calculated as coefficient*unit change.  Finally, the lower level 

weight is calculated as the utility change for the attribute in question divided by the sum of 

utility changes over all the attributes.  
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Table 32: Household Lower Level Attribute Preference Weights - Dual Customers 

Attribute Coefficient 
Unit change  

(-1 to +2) 
Utility 

change 

Lower-level weight 

Hampshire 
/ IoW 

Kent / 
Sussex 

Water service attributes      

Discolouration / Taste & smell  -328.671 -0.010 3.287 47.1% 40.5% 

Short interruptions -140.619 -0.008 1.125 16.1% 13.9% 

Hosepipe bans (H/IOW)(1) -4.287 -0.180 0.772 11.1%  

Hosepipe bans (K/S)(1) -3.283 -0.580 1.904  23.5% 

Rota cuts -33.821 -0.015 0.507 7.3% 6.3% 

Long term stoppages -428.103 -0.003 1.284 18.4% 15.8% 

SUB-TOTAL    100% 100% 

Sewerage & customer service     

Internal sewer flooding -35224.550 -0.00007 2.466 42.7% 

External sewer flooding -1269.234 -0.00080 1.015 17.6% 

Odour from sewage works -351.639 -0.00260 0.914 15.8% 

Unsatisfactory customer service -11.825 -0.11667 1.380 23.9% 

SUB-TOTAL    100% 

Environment     

Pollution incidents -0.011 -290 3.218 47.4% 

River water quality  4.680 0.45 2.106 31.0% 

Bathing water quality 6.641 0.22 1.461 21.5% 

SUB-TOTAL    100% 

Coefficients are drawn from the mixed logit models in Table 27, Table 28 and Table 29.  Unit changes are drawn from Table 

6.  Utility change is calculated as coefficient * unit change, and lower level weight is calculated as utility change divided by 

the sum of utility changes within the corresponding attribute block.  (1) “H/IOW” refers to the Hampshire and Isle of Wight 

region; “K/S” refers to the Kent and Sussex region.   

 

 
Table 33: Household Lower Level Attribute Preference Weights - Sewerage Only Customers 

Attribute Coefficient 
Unit change  

(-1 to +2) Utility change 

Lower-level 
weight 

Sewerage & customer service     

Internal sewer flooding -41065.660 -0.00007 2.875 39.8% 

External sewer flooding -1685.068 -0.00080 1.348 18.7% 

Odour from sewage works -574.099 -0.00260 1.493 20.7% 

Unsatisfactory customer service -12.899 -0.11667 1.505 20.8% 

SUB-TOTAL    100% 

Environment     

Pollution incidents -0.010 -290 2.872 44.5% 

River water quality  4.5554 0.45 2.050 31.8% 

Bathing water quality 6.9381 0.22 1.526 23.7% 

SUB-TOTAL    100% 

Coefficients are drawn from the mixed logit models in Table 30 and Table 31.  Unit changes are drawn from Table 6.  Utility 

change is calculated as coefficient * unit change, and lower level weight is calculated as utility change divided by the sum of 

utility changes within the corresponding attribute block. 

 

 

Explanatory Models  

As a means of exploring the validity of the results obtained, we have developed multivariate 

econometric models to explore what determines the choices respondents have made.   
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The priors we had for the lower level explanatory models included that relative values should 

be positively correlated with the non-SP responses concerning which attributes respondents 

would most like to see improved between 2015 and 2020 (improvement variables).  These 

questions were asked immediately following presentation of the attribute descriptions and 

current service levels.  We would expect respondents choosing a particular attribute as being 

most worthy of improvement to assign a higher value to this attribute in the choice exercises 

than other respondents.   

 

A further issue to explore in these models, in relation to the validity of the core results, was in 

respect of respondents’ experiences.  Respondents were asked if they had experienced any of 

the service failures comprising the attributes prior to answering the SP choice questions.  If 

experience of the attribute were found to be significant in explaining respondents’ choices, 

then caution may be warranted in interpreting the main results.  This is because, in the 

extreme, those who have not experienced the issue before may be assigning naive valuations 

based on limited understanding. On the other hand, however, higher values could be a sign 

that the respondent feels their risk is greater than average, in which case the core results 

would still be valid.   

 

For the sewerage & customer service explanatory models, we included additional interactions 

based on responses to the questions asking respondents if they felt their own risk of internal 

sewer flooding, external sewer flooding or odour from sewage works, was greater than 

average.  We would expect that people answering in the affirmative would have higher 

relative values for those attributes. 

 

For the environmental impacts explanatory models, we also included interactions based on 

responses to the questions of whether they have visited beaches/rivers for recreational 

purposes within the last month or within the last year.  We would expect that more regular 

users would have higher relative values than non-users or less frequent users. 

 

In addition to these variables, we also include household demographics, where significant, to 

control for any confounding effects these might cause.  These included region, age, SEG, 

income, education, household composition and bill size.  And we also include an indicator for 

the online sample to explore whether online respondents registered significantly different 

preferences to those surveyed by the phone-post/email-phone method. 

 

For each exercise and customer segment (dual-service/sewerage only), we began with a 

general specification that included all the variables described, interacted with the service 

attribute variables.  The demographics variables and the online indicator were interacted with 

all the attributes, while importance, experiences, perceived risk and usage variables were each 

only interacted with the variable they corresponded to.  For example, we included 

Discolouration*Importance discolouration, but not Interruptions * Importance 

discolouration, etc.  Joint tests of significance were applied to the demographics and online 

interactions; those groups that were jointly insignificant at the 10% level were dropped.  

Similarly, individual improvement and experiences interactions were dropped when t-tests of 

their individual non-significance were not rejected at the 10% level.   

 

The following tables show all five lower level explanatory models for households – one for 

each exercise for each customer segment.  To summarise the results, we find the following: 

 

Water service model, dual-service customers 

 Online interactions were jointly insignificant. 
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 Experience of rota cuts was significant (p<.10); other experiences were insignificant; 

 Four of the six importance variables were significant at at least the p<.10 level, and with 

the expected sign.   

 

Sewerage & customer service model, dual-service customers 

 Online interactions were jointly insignificant. 

 Experience of odour significant (p<.10); other experiences insignificant 

 One of the three perceived risk variables was significant (p<.01) 

 Two of the three importance variables were significant (p<.10), and with the expected 

sign.   

 

Environmental impacts model, dual-service customers 

 Online interactions were jointly insignificant. 

 Both river and beach visit frequency variables significant (<.05), and with the expected 

sign 

 Experience of poor bathing water quality significant (p<.10); other experiences 

insignificant 

 All three importance variables were significant (p<.10), and with the expected sign.   

 

Sewerage & customer service model, sewerage only customers 

 Online interactions were jointly insignificant. 

 No experiences significant 

 None of the perceived risk variables was significant (p<.01) 

 Two of the three importance variables were significant (p<.05), and with the expected 

sign.   

 

Environmental impacts model, sewerage only customers 

 Online interactions were jointly insignificant. 

 River visit frequency significant (<.10), and with the expected sign, but beach visit 

frequency not significant 

 No experiences significant 

 Two of the three importance variables were significant (p<.05), and with the expected 

sign.   

 

Overall, the findings are supportive of the validity of the results insofar as there are no 

counter-intuitive findings, and many statistically significant findings that are in line with 

expectation.  For example, in the majority of cases there is a good correlation between 

importance ratings and choice behaviour indicating that respondents choosing attributes as 

being most worthy of improvement tended to assign a higher value to that attribute in the 

choice exercises than other respondents.  This is good evidence of the consistency of 

preferences elicited across question types. 

 

Finally, there is strong evidence to suggest that online choice patterns have not been 

substantially different from those obtained from the main phone-post/email-phone sample.  

This finding supports the use of online responses as a supplement to the main phone-

post/email-phone sample for households. 
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Table 34: Water Service DCE Explanatory Models (Households, Dual Customers) 

Variable Coefficient Std error 

discolouration -153.642 21.954*** 

interruptions -78.584 19.908*** 

hosepipe bans (Kent & Sussex) -1.000 0.306*** 

hosepipe bans (Hampshire & Isle of Wight) -3.860 1.256*** 

rota cuts -15.468 8.936* 

long term stoppages -174.813 55.139*** 

discolouration x [Kent & Sussex] 22.797 19.148 

interruptions x [Kent & Sussex] 16.182 18.486 

rota cuts x [Kent & Sussex] -17.529 8.098** 

long term stoppages x [Kent & Sussex] -60.991 49.667 

discolouration x [Age: 45-64] 24.574 22.628 

interruptions x [Age: 45-64] -0.959 21.859 

hosepipe bans (K&S) x [Age: 45-64] 2.87 1.695* 

hosepipe bans (H& IoW) x [Age: 45-64] -0.148 0.383 

rota cuts x [Age: 45-64] 10.188 9.66 

long term stoppages x [Age: 45-64] 15.047 55.526 

discolouration x [Age: 65+] 23.355 23.708 

interruptions x [Age: 65+] -2.582 21.685 

hosepipe bans (K&S) x [Age: 65+] 4.098 1.646** 

hosepipe bans (H& IoW) x [Age: 65+] 0.988 0.387** 

rota cuts x [Age: 65+] 17.166 9.826* 

long term stoppages x [Age: 65+] 69.964 59.552 

rota cuts x experience of rota cuts -47.648 24.153** 

discolouration x importance of discolouration -88.216 19.383*** 

hosepipe bans (K&S) x importance of hosepipe bans -1.799 0.325*** 

hosepipe bans (H& IoW)  x importance of hosepipe bans -3.444 1.553** 

long term stoppages x importance of long term stoppages -123.672 71.177* 

Observations 8208 

LL -2397.550 

DF 27 

Pseudo R2 0.157 

Model = conditional logit; dependent variable = choice, a {0,1} dummy variable indicating that the option was chosen. 

Standard errors in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 

1%.   
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Table 35: Sewerage & Customer Service DCE Explanatory Model (Households, Dual 
Customers) 

Variable Coefficient Std. error 

internal flooding -13940.8 1836.246*** 

external flooding -867.303 133.359*** 

sewerage odour -169.583 45.224*** 

customer service -6.931 1.016*** 

internal flooding x [Education: Medium] -5020.22 2603.428* 

external flooding x [Education: Medium] 50.992 192.418 

sewerage odour x [Education: Medium] -2.315 62.313 

customer service x [Education: Medium] 1.185 1.409 

internal flooding x [Education: High] -8418.63 2746.055*** 

external flooding x [Education: High] 418.637 202.554** 

sewerage odour x [Education: High] 2.534 64.495 

customer service x [Education: High] -1.436 1.555 

sewerage odour x experience of sewerage odour -117.757 69.011* 

internal flooding x importance of internal flooding -6022.3 2423.955** 

sewerage odour x importance of sewerage odour -149.337 64.49** 

external flooding x perceived higher risk of external flooding -1006.51 386.621*** 

Observations 8208 

LL -2363.549 

DF 16 

Pseudo R2 0.169 

Model = conditional logit; dependent variable = choice, a {0,1} dummy variable indicating that the option was chosen. 

Standard errors in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 

1%.   

 
Table 36: Environmental Impacts DCE Explanatory Model (Households, Dual Customers) 

Variable Coefficient Std. error 

pollution incidents -0.0041 0.0003*** 

river water quality 1.2739 0.2463*** 

bathing water quality 1.4017 0.4221** 

river water quality x visited river past year 0.5880 0.2988** 

bathing water quality x visited beach past month 1.9973 0.6723** 

bathing water quality x experience poor bathing water quality 1.4302 0.8607* 

pollution incidents x importance pollution incidents -0.0013 0.0005** 

river water quality x importance river water quality 1.2179 0.313*** 

bathing water quality x importance bathing water quality 1.4365 0.7361* 

Observations 8208 

LL -2288.723 

DF 8 

Pseudo R2 0.195 

Model = conditional logit; dependent variable = choice, a {0,1} dummy variable indicating that the option was chosen. 

Standard errors in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 

1%.   

 

 



 

 2454 Main report_v3PM Page 126 
 

Table 37: Sewerage & Customer Service DCE Explanatory Model (Households, Sewerage Only 
Customers)  

Variable Coefficient Std. error 

internal flooding -22194 3627.31*** 

external flooding -814.802 218.081*** 

sewerage odour -312.094 74.397*** 

customer service -8.705 1.958*** 

internal flooding x [Household: single adult + children] -27033.4 13030.96** 

external flooding x [Household: single adult + children] -1410.31 1069.705 

sewerage odour x [Household: single adult + children] -910.773 340.956*** 

customer service x [Household: single adult + children] -0.52 6.157 

internal flooding x [Household: 2+ adults, no children] 2332.379 4417.872 

external flooding x [Household: 2+ adults, no children] 477.037 257.481* 

sewerage odour x [Household: 2+ adults, no children] 90.901 89.556 

customer service x [Household: 2+ adults, no children] 2.374 2.34 

internal flooding x [Household: 2+ adults + children] 5652.385 4957.395 

external flooding x [Household: 2+ adults + children] 155.271 298.593 

sewerage odour x [Household: 2+ adults + children] 122.255 97.025 

customer service x [Household: 2+ adults + children] 1.748 2.515 

external flooding x importance external flooding -753.557 222.879*** 

sewerage odour x importance sewerage odour -161.389 78.103** 

Observations 4096 

LL -1205.74 

DF 18 

Pseudo R2 0.151 

Model = conditional logit; dependent variable = choice, a {0,1} dummy variable indicating that the option was chosen. 

Standard errors in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 

1%.   
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Table 38: Environmental Impacts DCE Explanatory Model (Households, Sewerage Only 
Customers) 

Variable Coefficient Std. error 

pollution incidents -0.004 0.001*** 

river water quality 1.853 0.439*** 

bathing water quality 2.02 0.872** 

pollution incidents x [Household: single adult + children] 0.001 0.002 

river water quality x [Household: single adult + children] 1.228 1.216 

bathing water quality x [Household: single adult + children] 7.311 3.006** 

pollution incidents x [Household: 2+ adults, no children] -0.001 0.001 

river water quality  x [Household: 2+ adults, no children] -0.793 0.499 

bathing water quality x [Household: 2+ adults, no children] -0.976 1.033 

pollution incidents x [Household: 2+ adults + children] -0.001 0.001 

river water quality x [Household: 2+ adults + children] -0.189 0.558 

bathing water quality x [Household: 2+ adults + children] 0.807 1.318 

river water quality x visited river past month 0.824 0.476* 

river water quality x importance river water quality 0.877 0.417** 

bathing water quality x importance bathing water quality 2.352 0.911** 

Observations 4096 

LL -1164.534 

DF 15 

Pseudo R2 0.1797 

Model = conditional logit; dependent variable = choice, a {0,1} dummy variable indicating that the option was chosen. 

Standard errors in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 

1%.   

 

Package DCE Analysis 

Core Models 

The core models for establishing attribute block weights are obtained from analysis of the 

package exercise responses.  In these models, cost enters as a percentage of respondents’ 

current bills (%cost).  This is in line with the way the survey was designed, with bill changes 

tailored to respondents’ current bills.   

 

Table 39 presents the resulting models for dual-service customers, and Table 40 presents 

models for sewerage only customers.  Both conditional logit and mixed logit versions were 

estimated, with the mixed logit models based on assumed normal distributions for all 

variables except %Cost which was fixed.   

 

Both models fit the data well. The mixed logit model is taken forward for calculation of 

attribute block weights.   
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Table 39: Household Package DCE Models - Dual Customers 

Variable Unit Conditional logit 

Mixed logit 

Mean S.D. 

Water service Dummy 
0.556 0.738 1.128 

(0.045)*** (0.069)*** (0.102)*** 

Sewerage & customer service Dummy 
0.461 0.680 0.861 

(0.046)*** (0.069)*** (0.107)*** 

Environment Dummy 
0.503 0.692 0.673 

(0.041)*** (0.066)*** (0.126)** 

%Cost %/100 
-7.993 -10.550 - 

(0.446)*** (0.667)*** - 

Observations  8208 8208 

LL  -2578.52 -2478.97 

DF  4 10 

Pseudo R2  0.094 0.129 

Dependent variable for both models = choice, a {0,1} dummy variable indicating that the option was chosen. Standard errors 

in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 1%.  Estimated 

mixed logit model assumes normal distributions for all variables, allowing for correlation across attributes, except cost 

which is fixed.  All variables except %Cost are dummies, equal to 0 when all attributes in the corresponding group take their 

worst levels (-1), and equal to 1 when they all take their best levels (+2). %Cost measures the difference from current bill 

levels after 5 years. 

 

 
Table 40: Household Package DCE Models - Sewerage Only Customers 

Variable Unit Conditional logit 

Mixed logit 

Mean S.D. 

Sewerage & customer service Dummy 
0.687 1.372 2.463 

(0.071)*** (0.174)*** (0.237)*** 

Environment Dummy 
0.717 1.378 2.422 

(0.073)*** (0.172)*** (0.228)*** 

%Cost %/100 
-6.827 -10.866 - 

(0.684)*** (1.125)*** - 

Observations  4096 4096 

LL  -1348.93 -1212.03 

DF  3 6 

Pseudo R2  0.050 0.146 

Dependent variable for both models = choice, a {0,1} dummy variable indicating that the option was chosen. Standard errors 

in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 1%.  Estimated 

mixed logit model assumes normal distributions for all variables, allowing for correlation across attributes, except cost 

which is fixed.  All variables except %Cost are dummies, equal to 0 when all attributes in the corresponding group take their 

worst levels (-1), and equal to 1 when they all take their best levels (+2). %Cost measures the difference from current bill 

levels after 5 years. 

 

 

Attribute Block Weights 

Table 41 shows the workings for the calculation of the attribute block weights.  The utility 

coefficient column contains the mixed logit estimates from Table 39 and Table 40.  The 

variables to which the coefficients refer are dummy variables representing the total change in 

service levels between Level -1 and Level +2 for all attributes in the relevant block.  The 

attribute block weights are therefore simply calculated as the coefficient divided by the sum 

of the three coefficients.  This calculation shows that all blocks were valued approximately 

equally.  
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Table 41: Household Attribute Block Weights, By Customer Segment 

Attribute block, by segment Utility coefficient Attribute block weight 

 

Dual-service customers 
  

Water services 0.738 35.0% 

Sewerage & customer service 0.680 32.2% 

Environment 0.692 32.8% 

 

Sewerage only customers 
  

Sewerage & customer service 1.372 49.9% 

Environment 1.378 50.1% 

Utility coefficients are drawn from the mixed logit models in Table 39 and Table 40.  Attribute block weights are equal to the 

utility coefficient for that attribute block, divided by the sum of all utility coefficients for the customer type. 

 

 

Explanatory Models 

As in the case of the lower level models, we have developed multivariate econometric models 

to explore what determines the choices respondents have made to the package DCE questions. 

 

The priors we had for the package DCE explanatory models included that: 

 

 Respondents stating that they would be willing to pay something to improve services at 

other customers’ properties (wtp for others) should have higher relative values for the 

sewerage & customer service attribute block than other customers.  (This question was 

asked immediately after the sewerage & customer services DCE questions.) 

 Membership of an environmental club or organisation (membership in environmental 

club) should be linked to higher relative values for the environmental impacts attribute 

block. 

 Income should be correlated with cost sensitivity, ie higher income households are 

expected to be less cost sensitive than lower income households. 

 Cost sensitivity should be higher for those stating their current bill level is “too much” or 

“far too much” (Judgement on amount paid: too much) than for other customers.  (This 

question was asked at the start of the survey, prior to any choice questions.) 

In addition to these variables, we also include household demographics, where significant, to 

control for any confounding effects these might cause.  These included region, age, SEG, 

income, education, household composition and bill size.  And again, we also include an 

indicator for the online sample to explore whether online respondents registered significantly 

different preferences to those surveyed by the phone-post/email-phone mode. 

 

For each exercise and customer segment (dual-service/sewerage only), we began with a 

general specification that included all the variables described, interacted with the service 

attribute variables.  The demographics variables and the online indicator were interacted with 

all the attributes, while wtp for others was interacted only with Sewerage & customer service; 

membership in environmental club was interacted only with Environment; and [Income: 

Medium], [Income: High] and [Income: Not stated], and Judgement on amount paid: too 

much were interacted only with %Cost. (NB: [Income: Low] was the omitted category.) 
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The following two tables show package DCE explanatory models for households – first for 

dual-service customers and then for sewerage only customers.  To summarise the results, we 

find the following: 

 

Package DCE model, dual-service customers 

 Online interactions were jointly insignificant. 

 %Cost x [Income: Medium] positive, as expected, and statistically significant (p<.05); 

%Cost x [Income: High] also positive and higher than %Cost x [Income: Medium] 

coefficient as expected, and also statistically significant (p<.01). 

 Environment x [membership in environmental club] positive and significant (p<.01), as 

expected. 

 Sewerage & customer service x [wtp for others] positive and significant (p<.01), as 

expected.  

 %Cost x [Judgement on amount paid: too much] negative and significant (p<.01), again 

as expected. 

 

 

Package DCE model, sewerage only customers 

 Online interactions were jointly insignificant. 

 %Cost x [Income: Medium] positive, as expected, and statistically significant (p<.01); 

%Cost x [Income: High] also positive but lower than %Cost x [Income: Medium] 

coefficient, and statistically insignificant.  A test for the equality of the %Cost x 

[Income: Medium] and %Cost x [Income: High] is not rejected however (p≈.62). 

 Environment x [membership in environmental club] positive and significant (p<.01), as 

expected. 

 Sewerage & customer service x [wtp for others] positive and significant (p<.01), as 

expected.  

 %Cost x [Judgement on amount paid: too much] negative and significant (p<.01), again 

as expected. 

 

Overall, the results are supportive of the validity of the package DCE responses due to the 

consistency of responses with expectation.  Respondents stating that they would be willing to 

pay to improve services at other customers’ properties (wtp for others) were found to have 

higher relative values for the sewerage & customer service attribute block than other 

customers; members of environmental organisations tended to have higher relative values for 

the environmental impacts attribute block than other customers; higher income households 

had lower cost sensitivity than low income households; and cost sensitivity was found to be 

higher for those stating their current bill level is “too much” or “far too much” (Judgement on 

amount paid: too much) than for other customers.  All of these findings are consistent with 

expectation. 

 

Additionally, online choice patterns were not substantially different from those obtained from 

the main phone-post/email-phone sample.  This finding further supports the use of online 

responses as a supplement to the main phone-post/email-phone sample for households. 
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Table 4: Package DCE Explanatory Model (Households, Dual Customers) 

Variable Coefficient Std. error 

Water 0.887 0.134*** 

Sewerage & customer service 0.363 0.144** 

Environment 0.707 0.128*** 

%Cost -7.688 1.667*** 

Water x [Kent & Sussex] -0.14 0.099 

Sewerage & customer service x [Kent & Sussex] -0.127 0.098 

Environment x [Kent & Sussex] -0.199 0.09** 

%C cost x [Kent & Sussex] -0.617 0.969 

Water x [Age: 45-64] -0.129 0.115 

Sewerage & customer service x [Age: 45-64] 0.102 0.118 

Environment x [Age: 45-64] -0.291 0.112*** 

%Cost x [Age: 45-64] 2.346 1.142** 

Water x [Age: 65+] -0.217 0.154 

Sewerage & customer service x [Age: 65+] -0.052 0.156 

Environment x [Age: 65+] -0.34 0.138** 

%Cost x [Age: 65+] 1.508 1.544 

Water x [Education: Medium] -0.114 0.114 

Sewerage & customer service x [Education: Medium] -0.098 0.117 

Environment x [Education: Medium] 0.102 0.103 

%Cost x [Education: Medium] -1.165 1.182 

Water x [Education: High] -0.089 0.124 

Sewerage & customer service x [Education: High] -0.088 0.121 

Environment x [Education: High] 0.174 0.116 

%Cost x [Education: High] -1.855 1.254 

Water x [Not Working] -0.051 0.125 

Sewerage & customer service x [Not Working] 0.192 0.123 

Environment x [Not Working] 0.029 0.109 

%Cost x [Not Working] 0.527 1.283 

%Cost x [Income: Medium] 2.827 1.192** 

%Cost x [Income: High] 4.193 1.556*** 

%Cost x [Income: Not States] -2.279 1.287* 

Environment x [membership in environmental club] 0.272 0.095*** 

Sewerage & customer service x [wtp for others] 0.611 0.113*** 

%Cost x  [Judgement on amount paid: too much] -4.479 0.832*** 

Observations 8072 

LL -2424.037 

DF 34 

Pseudo R2 0.134 

Model = conditional logit; dependent variable = choice, a {0,1} dummy variable indicating that the option was chosen. 

Standard errors in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 

1%.   
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Table 9: Package DCE explanatory models (Households, Sewerage Only customers) 

Variable Coefficient Std. error 

Sewerage & customer service 0.563 0.081*** 

Environment 0.642 0.09*** 

%Cost -5.317 1.298*** 

%Cost x [Income: Medium] 2.758 1.445* 

%Cost x [Income: High] 1.691 1.966 

%Cost x [Income: Not States] -3.974 1.665** 

Environment x [membership in environmental club] 0.442 0.136*** 

Sewerage & customer service x [wtp for others] 0.83 0.156*** 

%Cost x  [Judgement on amount paid: too much] -5.166 1.185*** 

Observations 4096 

LL -1276.879 

DF 9 

Pseudo R2 0.101 

Model = conditional logit; dependent variable = choice, a {0,1} dummy variable indicating that the option was chosen. 

Standard errors in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 

1%.   

 

Contingent Valuation Analysis 

A key aspect of our approach to obtaining unit values for service level changes by attribute is 

the use of an estimated ‘whole package value’.  This value is apportioned to the individual 

attributes and attribute level changes via the preference weights derived from the lower level 

and package exercises.   

 

We derive estimates of the whole package value via the following process.   

 

 First, we estimate econometric models on the CV responses to fit a distribution to the 

data and hence allow for calculation of mean WTP.  A random effects probit model is 

adopted for this purpose, and we estimate linear and loglinear (in cost) versions of this 

model.22 We also estimate models on various restricted samples for sensitivity checking.   

 Using the CV models, we then derive estimates of WTP that are conditional on the cost 

of Option A, ie the deterioration option, in the survey.  Costs of this option in the survey 

took values of either -6% or 0%, and valuations proved to be highly sensitive to this 

factor.  In fact, respondents appeared to just consider the cost of Option B, the 

improvement option, and ignore the cost of Option A, meaning that WTP, expressed as 

the threshold difference between the costs of Option A and Option B that would equate 

utility between options, was perfectly correlated with the cost of Option A.   

 Given estimates of WTP that are conditional on the cost of Option A, the next step is to 

calibrate the estimates to the assumed cost of maintaining base service levels up to and 

beyond 2020.  To do so, we calculate the implied threshold cost of Option A such that 

respondents would, on average, be indifferent between base service costing +1% (SWS’s 

central assumption) and a deterioration package costing this implied threshold amount. 

The resulting unit valuations would then be consistent with the expected 1% actual cost 

                                                 
22 The random effects probit model was proposed for CV analysis by Alberini, Kanninen and Carson (1997) 
Modeling Response Incentive Effects in Dichotomous Choice Contingent Valuation Data, Land Economics, 

73(3), 309-24.  
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of maintaining current service levels. (We also calibrate to values of 0% and +3% to 

explore sensitivity to this factor.) 

The remainder of this section proceeds as follows.  First, we present the CV econometric 

models.  Next we show the WTP values conditional on the cost of Option A.  Then we derive 

calibration weights consistent with the assumed costs of maintaining base service levels in the 

central case and in the sensitivity scenarios.  Finally we present the calibrated whole package 

values that are taken forward to the derivation of unit values. 

 

Core Models 

Table 42 and Table 43 present random effects probit models based on CV data, including 

follow-up, for dual-service and sewerage only customers respectively.  Five models are 

presented.  The first two are log-linear and linear (in cost) models estimated on the full sample 

(of dual-service or sewerage only household customers).  The remaining three are log-linear 

models estimated on restricted samples for sensitivity testing.  These include a “Valid” 

sample, which excludes respondents identified by the interviewer as having understood less 

than “A little” and those identifying themselves as having been unable to make comparisons 

between the choices presented to them; and a “Low income” sample which excludes 

respondents reporting a household income of over £300 per week. 

 

Each model includes a constant term and a dummy variable indicating the second question, ie 

the follow up, for each respondent, as well as a cost variable.  The cost variable measures the 

cost of Option B only; that is, it constrains the cost of Option A to have zero impact on utility.  

This constraint was imposed on the basis that unconstrained models – ie those with a 

parameter for the cost of Option A as well as for the cost of Option B - found the anomalous 

result that respondents tended to prefer Option A when Option A cost 0% than when it cost 

-6%.  On a strict interpretation, this implies a negative marginal utility of money, which is 

theoretically unreasonable.  The results could have arisen, however, due to some 

misspecification in the sense of deviations from the assumed log‐normal distribution, 

deviations from the linearly additive specification, or deviations in the curvature of different 

utility surfaces from the one passing through the status quo.  Since the cost of option A 

parameter was statistically insignificant,  we imposed the theoretically motivated restriction 

that the marginal utility of money should not be negative negative and removed the variable 

from the model.  The implication of this constraint, as will be seen in the results to follow, is 

that WTP is perfectly correlated with the cost of Option A on which it is conditioned.  

 

Comparing the first two models for dual-service customers, the results suggest that the log-

linear model fits the data somewhat better than the linear model, as evidenced by the higher 

log likelihood statistic for the first model in comparison with the second.   The pseudo R
2
 

values are fairly low for all models; however this is to be expected since few variables are 

included to explain the variance in the data and this is not the purpose of the model in any 

case – the purpose of the model is to fit a distribution so as to estimate mean WTP.   

 

Finally, it is worth noting that the Q2 dummy coefficients are negative in most models, in line 

with typical findings23, and potentially economically meaningful even though not statistically 

significant.  In the Full (linear) model for example, the size of the Q2 dummy coefficient is 

around 13% of the size of the constant term, which implies 13% lower WTP via the follow-up 

question than via the initial CV question.  Since responses to an initial CV question are 

                                                 
23 See, for example, Alberini, A., Kanninen, B., and Carson, R. (1997) Modelling Respondent Incentive Effects 

in Double Bounded Dichotomous Choice Contingent Valuation Data, Land Economics, 73(3), 309-324. 
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generally held to be more valid than responses to follow up questions24, we derive WTP 

values in the following that are all conditional on setting Q2 dummy equal to 0. 

 
Table 42: Household CV Models – Dual Customers 

Variable 

Estimates (coef, std error), by sample/model 

Full (log) Full (linear) Valid Low income Online 

Constant 1.192 0.973 1.295 1.262 0.426 

 (0.238)*** (0.185)*** (0.267)*** (0.560)** (0.294) 

Log(1 + Cost of Option B) -7.933  -8.094 -11.786 -4.159 

 (1.657)***  (1.788)*** (4.824)** (2.226)* 

Cost of Option B  -5.764    

  (1.143)***    

Q2 dummy -0.139 -0.128 -0.139 0.191 -0.108 

 (0.086) (0.083) (0.094) (0.204) (0.171) 

Observations 2052 2052 1746 432 344 

LL -1308.16 -1311.24 -1106.91 -276.42 -227.69 

DF 4 4 4 4 4 

Pseudo R2 0.076 0.074 0.080 0.074 0.039 

Model = Random effects probit.  Dependent variable = choice, a {0,1} variable indicating whether Option B, the 

improvement option, was chosen.  Standard errors in parentheses; * significant at 10%; ** significant at 5%; *** significant 

at 1%;  (1) “Cost of Option B” is measured as the proportional deviation from 2015 bills, and varies from 0 to 0.48. “Valid” 

sample excludes respondents satisfying any of the following two conditions: (i) those identified by the interviewer as having 

understood less than “A little”; and (ii) those identifying themselves as having been unable to make comparisons between the 

choices presented to them. The “Low income” sample includes only respondents reporting a household income of less than 

£300 per week. 

 

The results for sewerage only customers differ somewhat from those for dual-service 

customers insofar as that there is less of an improvement in fit, although still an improvement, 

when using the log-linear model over the linear model.  Additionally, there is generally less of 

an effect attributable to the Q2 dummy in these results in comparison with the results for dual-

service customers.  As with dual-service customers, however, we continue to derive WTP 

values conditional on setting Q2 dummy equal to 0 for theoretical reasons. 

 

                                                 
24 See, for example, Carson, R.T. and Groves, T. (2007) Incentive and informational properties of preference 

questions, Environmental and Resource Economics, 37(1), 181-210 
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Table 43: Household CV Models – Sewerage Only Customers 

Variable 

Estimates (coef, std error), by sample/model 

Full (log) Full (linear) Valid Low income Online 

Constant 1.678 1.359 1.736 4.478 4.698 

 (0.516)*** (0.371)*** (0.529)*** (1.267)*** (1.233)*** 

Log(1 + Cost of Option B) -10.632  -10.692 -31.092 -33.136 

 (3.560)***  (3.571)*** (9.140)*** (9.899)*** 

Cost of Option B  -7.617    

  (2.286)***    

Q2 dummy -0.045 -0.042 -0.037 -0.028 1.04 

 (0.140) (0.133) (0.147) (0.440) (0.578)* 

Observations 1024 1024 898 198 178 

LL -640.18 -640.99 -561.02 -125.74 -111.94 

DF 4 4 4 4 4 

Pseudo R2 0.089 0.088 0.088 0.068 0.074 

Model = Random effects probit.  Dependent variable = choice, a {0,1} variable indicating whether Option B, the 

improvement option, was chosen.  Standard errors in parentheses; * significant at 10%; ** significant at 5%; *** significant 

at 1%;  (1) “Cost of Option B” is measured as the proportional deviation from 2015 bills, and varies from 0 to 0.48. “Valid” 

sample excludes respondents satisfying any of the following two conditions: (i) those identified by the interviewer as having 

understood less than “A little”; and (ii) those identifying themselves as having been unable to make comparisons between the 

choices presented to them. The “Low income” sample includes only respondents reporting a household income of less than 

£300 per week. 

 
 

Whole Package Values by Cost of Option A 

Table 44 shows mean household whole package values derived from the results in Table 42 

and Table 43 for the two costs of Option A shown in the survey. They represent the mean 

threshold difference between the costs of Option A and Option B, as a proportion of 

respondents’ 2015 bill, that would cause households to be indifferent between the two 

options.  In other words, the values are compensating surplus measures of value.    

 

The results show, as previously asserted, that mean values are perfectly correlated with the 

cost of Option A – they are 6% higher when the cost of Option A is -6% than when it is 0%.  

This finding is an implication of the restriction on the CV models that the marginal utility of 

money should be non-negative over the range of bill reductions shown. 

 

The results also show, as expected, that low income households have lower monetary 

valuations than others for the whole package of service level changes.  
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Table 44: Household Whole Package Values, By Customer Segment, Model, Sample and Cost 
of Option A Shown in Survey 

Customer Segment, Model & Sample 

Cost of Option A = -6% Cost of Option A = 0% 

Mean 95% Conf Interval Mean 95% Conf Interval 

Dual-service customers     

Full sample, log 23.1% (19.8%, 26.5%) 17.1% (13.8%, 20.5%) 

Full sample, linear 22.9% (19.6%, 26.2%) 16.9% (13.6%, 20.2%) 

Valid sample, log 24.2% (20.5%, 28.0%) 18.2% (14.5%, 22.0%) 

Low inc. sample, log 17.7% (13.5%, 21.9%) 11.7% (7.5%, 15.9%) 

Online sample, log 20.0% (9.5%, 30.6%) 14.0% (3.5%, 24.6%) 

Sewerage only customers       

Full sample, log 23.6% (19.2%, 28.1%) 17.6% (13.2%, 22.1%) 

Full sample, linear 23.8% (19.4%, 28.3%) 17.8% (13.4%, 22.3%) 

Valid sample, log 24.1% (19.5%, 28.8%) 18.1% (13.5%, 22.8%) 

Low inc. sample, log 21.6% (16.6%, 26.5%) 15.6% (10.6%, 20.5%) 

Online sample, log 21.3% (15.4%, 27.2%) 15.3% (9.4%, 21.2%) 

Whole package values are derived from the CV models presented in Table 42 and Table 43.  They represent the proportion of 

the 2015 bill that households would be willing to pay to have Option B in the CV question, rather than Option A, when the 

cost of Option A is as shown in the corresponding column header of this table. Whole package values are evaluated at “Q2 

dummy=0”.  

 

 

Calibration Weights 

The next step is to identify weights  to be applied to the “Cost of A=-6%” and “Cost of 

A=0%” conditioned values such that the weighted average "Level -1 indifference cost" is 

equal to the same-weighted average of -6% and 0%.   

 

The “Level -1 indifference cost” is the threshold cost for the deterioration package at which 

customers are indifferent to the base package at the fixed base package cost amount.  So if the 

base package costs +1%, then we seek to find the amount that the Level -1 package would 

need to cost for customers to be indifferent, on average, between the base package and the 

Level -1 package. 

 

This amount is straightforward to calculate.  First we identify the proportion of the whole 

package value pertaining to the “Base to -1” segment.  This is found by multiplying the 

attribute weights from Table 18 and Table 19 by the unit changes between each of the levels: 

Base to -1, Base to +1 and Base to +2, and summing over the attributes.  This gives the 

package level weights shown in Table 45 below. 

 

We then multiply the relevant package level weight for "Base to -1" by the whole package 

value, and add on the assumed base cost change of +1%.  The resulting value is the threshold 

cost for the deterioration package at which customers are indifferent to the base package at the 

fixed base package cost amount of +1%.   

 

Since there are two whole package values, one corresponding to each of the “Cost of A=-6%” 

and “Cost of A=0%” conditioned values, there will also be two “Level -1 indifference costs”. 

The final step is to find the weights to apply to the two “Level -1 indifference costs” such that 

the weighted average "Level -1 indifference cost" is equal to the same-weighted average of 

-6% and 0%.   

 

The principle in operation here is that at the point where the two weighted averages coincide,  
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the resulting indifference curve through the fixed base cost of +1% leads back to a Level -1 

cost amount equal to a same-weighted average of the Level -1 cost amounts that customers 

were shown in the survey. 

 

To find weights, w, (1-w), that ensure that the weighted average of a and b equals the 

weighted average of c and d, ie wa+(1-w)b = wc+(1-w)d , we use the expression:  

 

w = (d-b)/(a-c+d-b);  

 

where a and b are the Level -1 indifference costs associated with “Cost of A=-1%” and “Cost 

of A=0%” respectively, and c and d are -6% and 0% respectively. 

 

Table 45 presents the package level weights, from which we see that, crucially, the “Base to 

-1” package weight is equal to -28.6% for dual-service customers and -25.2% for sewerage 

only customers.    

 

Table 46 then presents the Level –1 indifference costs based on these package level weights, 

and on the base cost assumptions shown, and shows the calibration weight obtained by 

applying the expression above.  The table shows that in one case, for “Full sample, log, base 

cost = 0%”, for dual-service customers, the weight has been constrained not to exceed 1.  In 

all other cases, an interior solution is found. 

 
Table 45: Household Package Level Weights, by Customer Segment 

Customer segment 

Package Weight (As % of Whole Package Value) 

Base to -1 Base to +1 Base to +2 

Dual-service customers -28.6% 36.2% 71.4% 

Sewerage only customers -25.2% 36.8% 74.8% 

Package level weights are calculated as the sum over all attributes of the product of attribute weight (from Table 18 and 

Table 19) and unit change (from Table 6), for the relevant package level change.  
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Table 46: Household Calibration Weights, By Customer Segment, Sample, CV Model and 
Assumed Base Cost 

Customer Segment, Sample, CV Model & Assumed 
Base Cost 

Level -1 Indifference Cost, by Cost 
of Option A Shown in Survey Calibration Weight  

(on -6% cost) 
-6% 0% 

Dual-service customers    

Full sample, log, base cost = +1% -5.6% -3.9% 0.91 

Full sample, log, base cost = 0% -6.6% -4.9% 1.00* 

Full sample, log, base cost = +3% -3.6% -1.9% 0.45 

Full sample, linear, base cost = +1% -5.6% -3.8% 0.90 

Valid sample, log, base cost = +1% -5.9% -4.2% 0.99 

Low inc. sample, log, base cost = +1% -4.1% -2.4% 0.55 

Online sample, log, base cost = +1% -4.7% -3.0% 0.71 

Sewerage only customers    

Full sample, log, base cost = +1% -4.9% -3.4% 0.77 

Full sample, log, base cost = 0% -5.9% -4.4% 0.99 

Full sample, log, base cost = +3% -2.9% -1.4% 0.32 

Full sample, linear, base cost = +1% -5.0% -3.5% 0.78 

Valid sample, log, base cost = +1% -5.1% -3.6% 0.80 

Low inc. sample, log, base cost = +1% -4.4% -2.9% 0.65 

Online sample, log, base cost = +1% -4.4% -2.9% 0.64 

“Level – 1 indifference costs” are the costs of the “Level -1” package (all services at Level -1) at which respondents are 

inferred to be indifferent between that and the base package (all services at Base level), when the base package costs the 

amount assumed (0%,+1% or +3%).  These Level -1 indifference costs are derived by multiplying the relevant whole 

package value from Table 44 by the “Base to -1” weight from Table 45.  The calibration weight is the value of w which, in 

most cases, equates wa+(1-w)b = w(-6%)+(1-w)(0%), where a and b are the Level -1 indifference costs for the “Cost of 

Option A = -6%” and “Cost of Option A = 0%” treatments respectively. The value of w is constrained to lie between 0 and 

1, however, in order not to extrapolate values outside of the range of treatments shown in the survey.  * indicates that the 

calibration weight is constrained. 

 

 

Calibrated Package Values 

Table 47 applies the calibration weights from Table 46 to the two sets of values in Table 44 to 

obtain calibrated whole package values for central, low and high base cost assumptions.  

Furthermore, the table applies the package level weights from Table 45 to calculate the values 

of three packages of service level changes from the Base starting point.  Here we see, for 

example, that, based on the Full sample, log, model, with assumed base cost = +1%, dual-

service household customers are willing to pay 16.1% on top of their annual water and 

sewerage bill for an improvement of all services up to Level +2.  
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Table 47: Household Package Values, By Customer Segment, Sample, CV Model & Assumed 
Base Cost 

Customer Segment, Model, Assumed Base Cost 
& Sample 

Whole package value Sub-package values 

Mean 

95% Conf 
Interval 

Base to 
-1 

Base to 
+1 

Base to 
+2 

Dual-service customers       

Full sample, log, base cost = +1% 22.6% (19.3%, 25.9%) -6.5% 8.2% 16.1% 

Full sample, log, base cost = 0% 23.1% (19.8%, 26.5%) -6.6% 8.4% 16.5% 

Full sample, log, base cost = +3% 19.8% (16.5%, 23.1%) -5.7% 7.2% 14.1% 

Full sample, linear, base cost = +1% 22.3% (19.0%, 25.6%) -6.4% 8.1% 15.9% 

Valid sample, log, base cost = +1% 24.2% (20.5%, 27.9%) -6.9% 8.7% 17.2% 

Low inc. sample, log, base cost = +1% 15.0% (10.8%, 19.2%) -4.3% 5.4% 10.7% 

Online sample, log, base cost = +1% 18.3% (7.7%, 28.8%) -5.2% 6.6% 13.0% 

Sewerage only customers       

Full sample, log, base cost = +1% 22.2% (17.8%, 26.7%) -5.6% 8.2% 16.6% 

Full sample, log, base cost = 0% 23.5% (19.1%, 28.0%) -5.9% 8.7% 17.6% 

Full sample, log, base cost = +3% 19.5% (15.1%, 24.0%) -4.9% 7.2% 14.6% 

Full sample, linear, base cost = +1% 22.5% (18.1%, 27.0%) -5.7% 8.3% 16.8% 

Valid sample, log, base cost = +1% 22.9% (18.3%, 27.6%) -5.8% 8.4% 17.1% 

Low inc. sample, log, base cost = +1% 19.5% (14.5%, 24.4%) -4.9% 7.2% 14.6% 

Online sample, log, base cost = +1% 19.1% (13.2%, 25.0%) -4.8% 7.0% 14.3% 

Mean whole package values are derived by the formula: w*wpv_low +(1-w)*wpv_high, where w is the calibration weight 

from Table 46, and wpv_low and wpv_high are the whole package values from Table 44 for the “Cost of Option A = -6%” 

and “Cost of Option A = 0%” respectively.  Sub-package values are derived by multiplying the mean whole package value 

from this table by the relevant package level weight from Table 45. 

 

 

Variation of Attribute Preference Weights by Customer Segments 

The following tables, from Table 48 to Table 53, show the derived overall attribute preference 

weights for household segments for each of the lower level exercises.  Note that no significant 

differences were found between online and phone-post/email-phone samples for any of the 

choice exercises.  Furthermore, no significant differences were found between households by 

bill size.  For all other segmentations, attribute preference weights were significantly jointly 

influenced by differences in segment for at least one of the exercises. 25 

 

(Note that the “Full sample” attribute weights in these tables differ from the figures presented 

in Table 18 and Table 19 because of a difference in estimation method.  The main results are 

based on “mixed logit” models, whereas the results in the segmentation tables are based on 

“conditional logit” models.  The mixed logit models are more robust, but they are time 

consuming to estimate, which precluded using them for all the segmentation models). 

 

                                                 
25 Results for all segmentations are based on econometric models estimated for individual segments.  Tests of 

joint significance were carried out by estimating a joint heteroskedastic conditional logit model including 

interaction variables to estimate separate coefficients for each segment, and then testing the restriction that the 

model collapses to a common coefficient for all segments for each attribute.  Likelihood ratio tests are employed 

for this test.  All individual models and test results are available on request. (There are too many results to report 

even for a report appendix.) 
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Table 48: Water Service Attribute Preference Weights, by Household Segment: Dual 
Customers, Hampshire & Isle of Wight 

 

N 

Attribute weights and std errors, by attribute 

Discolouration Interruptions Hosepipe bans Rota cuts 
Long term 
stoppage 

Weight S.E. Weight S.E. Weight S.E. Weight S.E. Weight S.E. 

Full sample            

All 387 18.6% 1.6% 6.8% 1.1% 4.8% 1.2% 1.1% 1.0% 5.3% 1.2% 

Source (survey)            

Phone 328 17.6% 1.6% 7.4% 1.2% 5.0% 1.3% 1.2% 1.1% 5.6% 1.3% 

Online 59 23.5% 4.8% 3.5% 3.1% 2.9% 2.7% 1.6% 2.5% 3.7% 3.2% 

Age            

18 - 44 119 18.8% 2.3% 6.7% 1.7% 8.0% 1.6% 1.5% 1.6% 3.6% 2.0% 

45 - 64 143 20.2% 2.8% 5.9% 1.8% 4.2% 2.1% 1.8% 1.5% 5.2% 1.8% 

65 plus 125 16.8% 3.1% 8.5% 2.4% 1.9% 2.7% 0.2% 2.2% 7.1% 2.5% 

SEG
(1)

            

AB 104 19.3% 2.7% 7.9% 1.8% 5.2% 2.1% 0.9% 1.6% 1.6% 2.1% 

C1/C2 165 18.2% 2.4% 5.3% 1.6% 5.0% 1.7% 1.4% 1.5% 5.8% 1.8% 

DE 113 17.6% 3.1% 7.5% 2.4% 4.8% 2.6% 0.9% 2.1% 8.7% 2.4% 

Education            

No qualifications 151 19.7% 2.9% 9.0% 2.1% 4.6% 2.3% 0.5% 2.0% 5.3% 2.3% 

A levels and similar 121 18.9% 3.3% 7.2% 2.1% 2.9% 2.1% 0.0% 2.0% 6.2% 2.3% 

Degree 115 16.6% 2.1% 4.4% 1.5% 6.7% 1.8% 3.8% 1.2% 3.6% 1.6% 

Household composition
(2)

            

1 adult 83 14.9% 3.5% 7.7% 2.7% 4.3% 3.1% 2.4% 2.5% 10.0% 3.2% 

1 adult, w/children (3) 12 25.3% 9.6% 11.0% 9.5% 0.0% 8.9% 0.4% 9.2% 9.6% 7.4% 

2+ adults 194 19.2% 2.4% 6.3% 1.5% 3.5% 1.7% 1.2% 1.3% 3.2% 1.7% 

2+ adults, w/children 97 19.3% 2.9% 6.5% 2.0% 8.2% 2.1% 0.0% 1.9% 5.5% 2.4% 

Employment
(3)

            

Working 204 22.3% 2.3% 5.6% 1.5% 4.7% 1.5% 2.1% 1.2% 4.8% 1.6% 

Not working 178 14.3% 2.2% 8.3% 1.7% 5.3% 1.9% 0.4% 1.7% 5.8% 1.9% 

Income (monthly)            

<300 87 15.4% 3.3% 9.8% 2.3% 5.8% 2.5% 0.0% 2.5% 2.9% 2.5% 

300-1000 168 18.8% 2.3% 6.2% 1.7% 5.8% 1.5% 0.8% 1.3% 4.5% 1.8% 

>1000 58 21.7% 4.3% 4.7% 2.5% 5.6% 4.0% 5.7% 2.3% 6.7% 3.5% 

Not stated 74 17.6% 3.5% 5.4% 2.6% 0.8% 3.3% 2.0% 2.5% 8.4% 2.9% 

Bill (monthly)            

Low (<286 59 14.5% 3.9% 9.1% 2.7% 3.8% 3.2% 0.5% 2.6% 5.7% 3.3% 

Medium (286-444) 253 20.7% 2.2% 7.2% 1.5% 5.3% 1.6% 1.4% 1.4% 4.3% 1.6% 

High (>444) 75 13.4% 2.3% 3.4% 1.7% 4.0% 1.7% 1.1% 1.5% 7.0% 1.8% 

Estimates derived from econometric models estimated on each segment individually. Results for all segments are obtained 

from conditional logit models. (1) Observations with missing values for SEG were excluded from analysis (2) Respondents 

reporting "no adults and 1 or more children (aged 0-15) were excluded (3) Observations for students and respondents with 

"other employment status" were excluded. 
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Table 49: Water Service Attribute Preference Weights, by Household Segment: Dual 
Customers, Kent & Sussex 

 

N 

Attribute weights and std errors, by attribute 

Discolouration Interruptions Hosepipe bans Rota cuts 
Long term 
stoppage 

Weight S.E. Weight S.E. Weight S.E. Weight S.E. Weight S.E. 

Full sample            

All 639 14.2% 0.9% 4.5% 0.8% 8.2% 0.8% 3.4% 0.7% 6.3% 0.7% 

Source (survey)            

Phone 526 15.6% 1.1% 4.1% 0.9% 7.7% 0.9% 3.5% 0.8% 6.0% 0.8% 

Online 113 9.4% 1.7% 5.2% 1.6% 9.9% 1.6% 3.1% 1.4% 7.6% 1.3% 

Age            

18 - 44 207 14.2% 1.5% 3.4% 1.3% 8.9% 1.3% 5.2% 1.1% 7.0% 1.2% 

45 - 64 247 11.7% 1.5% 4.8% 1.3% 10.5% 1.3% 3.3% 1.1% 7.0% 1.1% 

65 plus 185 18.0% 2.2% 5.4% 1.4% 4.1% 1.5% 2.1% 1.3% 4.9% 1.5% 

SEG
(1)

            

AB 125 11.7% 1.9% 4.0% 1.8% 10.3% 1.7% 5.2% 1.4% 3.7% 1.5% 

C1/C2 320 13.1% 1.3% 4.6% 1.1% 8.4% 1.1% 2.3% 1.0% 7.3% 1.0% 

DE 184 18.0% 2.0% 4.6% 1.4% 6.0% 1.5% 4.5% 1.3% 6.4% 1.4% 

Education            

No qualifications 230 17.2% 1.8% 4.8% 1.4% 6.0% 1.4% 4.1% 1.2% 7.0% 1.2% 

A levels and similar 222 12.4% 1.5% 3.4% 1.3% 10.0% 1.4% 3.2% 1.1% 6.1% 1.2% 

Degree 187 13.2% 1.6% 5.1% 1.3% 8.3% 1.3% 2.7% 1.3% 5.8% 1.3% 

Household composition
(2)

            

1 adult 154 16.9% 2.2% 5.3% 1.8% 6.4% 1.7% 4.6% 1.4% 6.1% 1.6% 

1 adult, w/children 26 12.6% 6.0% 11.3% 6.2% 9.4% 5.3% 5.9% 4.9% 7.1% 5.2% 

2+ adults 288 13.9% 1.4% 4.4% 1.1% 7.5% 1.1% 2.6% 1.0% 5.0% 1.0% 

2+ adults, w/children 169 13.1% 1.8% 3.1% 1.5% 10.7% 1.4% 3.9% 1.3% 8.8% 1.5% 

Employment
(3)

            

Working 343 13.0% 1.3% 5.0% 1.1% 10.0% 1.1% 3.8% 1.0% 7.7% 1.0% 

Not working 284 16.2% 1.5% 4.3% 1.1% 5.7% 1.2% 3.1% 1.0% 4.9% 1.0% 

Income (monthly)            

<300 129 15.5% 2.6% 2.3% 2.2% 6.0% 2.1% 4.2% 1.8% 5.9% 1.8% 

300-1000 243 12.8% 1.6% 4.4% 1.3% 9.3% 1.4% 3.3% 1.2% 6.5% 1.2% 

>1000 62 13.2% 3.0% 5.4% 3.1% 14.9% 2.6% 4.0% 2.2% 6.7% 2.2% 

Not stated 205 14.6% 1.4% 5.2% 1.0% 5.8% 1.1% 2.7% 0.9% 5.9% 1.1% 

Bill (monthly)            

Low (<286 95 13.4% 2.5% 2.7% 2.2% 9.9% 1.9% 3.4% 1.7% 4.2% 1.8% 

Medium (286-444) 433 16.2% 1.2% 5.2% 0.9% 7.3% 1.0% 3.2% 0.9% 7.0% 0.9% 

High (>444) 111 7.7% 1.8% 3.4% 1.6% 8.6% 1.5% 3.5% 1.2% 5.6% 1.4% 

Estimates derived from econometric models estimated on each segment individually. Results for all segments are obtained 

from conditional logit models. (1) Observations with missing values for SEG were excluded from analysis (2) Respondents 

reporting "no adults and 1 or more children (aged 0-15) were excluded (3) Observations for students and respondents with 

"other employment status" were excluded. 
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Table 50: Sewerage & Customer Service Attribute Preference Weights, by Household Segment: 
Dual Customers 

 

N 

Attribute weights and std errors, by attribute 

Internal sewer 
flooding 

External sewer 
flooding 

Odour from sewage 
works 

Customer service 

Weight S.E. Weight S.E. Weight S.E. Weight S.E. 

Full sample          

All 1026 12.2% 0.6% 5.6% 0.5% 5.4% 0.5% 7.1% 0.5% 

Source (survey)          

Phone 854 12.4% 0.7% 5.3% 0.5% 5.7% 0.6% 7.1% 0.6% 

Online 172 11.3% 1.3% 6.5% 1.0% 4.1% 1.1% 6.9% 1.1% 

Region          

Hampshire /Isle of Wight 387 10.7% 0.9% 6.2% 0.7% 6.4% 0.8% 8.0% 0.8% 

Kent/Sussex 639 13.0% 0.8% 5.1% 0.6% 4.9% 0.7% 6.5% 0.6% 

Age          

18 - 44 326 8.1% 0.7% 3.9% 0.5% 4.1% 0.6% 4.1% 0.6% 

45 - 64 390 13.3% 1.0% 6.3% 0.9% 5.4% 0.9% 8.2% 0.9% 

65 plus 310 15.2% 1.4% 5.9% 1.1% 6.4% 1.2% 9.2% 1.1% 

SEG(1)          

AB 229 14.0% 1.3% 4.4% 1.0% 5.9% 1.1% 7.0% 1.1% 

C1/C2 485 12.1% 0.8% 5.6% 0.6% 4.6% 0.7% 6.6% 0.7% 

DE 297 11.3% 1.2% 6.0% 1.0% 6.6% 1.0% 8.3% 1.0% 

Education          

No qualifications 381 12.2% 1.1% 8.0% 1.0% 6.7% 1.0% 8.8% 1.0% 

A levels and similar 343 12.1% 1.0% 5.9% 0.8% 5.2% 0.9% 5.5% 0.8% 

Degree 302 11.6% 0.9% 2.7% 0.7% 4.2% 0.8% 6.7% 0.8% 

Household composition(2)          

1 adult 237 17.4% 1.6% 5.4% 1.2% 6.5% 1.3% 7.6% 1.3% 

1 adult, w/children 38 6.7% 1.8% 2.6% 1.5% 3.9% 2.1% 3.9% 1.7% 

2+ adults 482 11.6% 0.8% 6.8% 0.7% 5.5% 0.8% 8.1% 0.8% 

2+ adults, w/children 266 9.7% 0.9% 3.9% 0.7% 4.3% 0.8% 5.0% 0.8% 

Employment(3)          

Working 547 9.6% 0.6% 4.9% 0.5% 4.0% 0.5% 5.7% 0.5% 

Not working 462 14.8% 1.1% 5.8% 0.9% 6.9% 1.0% 8.3% 0.9% 

Income (monthly)          

<300 216 14.3% 1.6% 7.1% 1.4% 7.0% 1.4% 8.6% 1.4% 

300-1000 411 10.6% 0.8% 5.1% 0.7% 5.9% 0.8% 6.2% 0.7% 

>1000 120 8.0% 1.1% 5.1% 0.9% 3.6% 1.0% 5.8% 1.1% 

Not stated 279 16.5% 1.4% 5.8% 1.0% 4.7% 1.1% 8.3% 1.1% 

Bill (monthly)          

Low (<286) 154 7.9% 1.7% 7.2% 1.6% 7.9% 1.7% 0.0% 0.0% 

Medium (286-444) 686 11.4% 0.6% 4.9% 0.5% 4.9% 0.6% 6.4% 0.5% 

High (>444) 186 13.8% 1.7% 6.7% 1.3% 6.7% 1.6% 9.2% 1.6% 

Estimates derived from econometric models estimated on each segment individually. Results for all segments are obtained 

from conditional logit models. (1) Observations with missing values for SEG were excluded from analysis (2) Respondents 

reporting "no adults and 1 or more children (aged 0-15) were excluded (3) Observations for students and respondents with 

"other employment status" were excluded. 
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Table 51: Environmental Impacts Attribute Preference Weights, by Household Segment: Dual 
Customers 

 

N 

Attribute weights and std errors, by attribute 

Pollution incidents River water quality Bathing water quality 

Weight S.E. Weight S.E. Weight S.E. 

Full sample        

All 1026 14.9% 0.6% 10.5% 0.6% 7.8% 0.6% 

Source (survey)        

Phone 854 15.0% 0.7% 10.3% 0.6% 7.3% 0.7% 

Online 172 14.6% 1.5% 11.5% 1.4% 9.8% 1.5% 

Region        

Hampshire /Isle of Wight 387 14.6% 0.9% 11.6% 0.9% 7.0% 1.0% 

Kent/Sussex 639 15.2% 0.9% 9.8% 0.8% 8.2% 0.8% 

Age        

18 - 44 326 16.7% 1.3% 14.2% 1.2% 10.1% 1.4% 

45 - 64 390 12.9% 0.8% 9.7% 0.8% 7.1% 0.9% 

65 plus 310 14.9% 1.2% 7.6% 1.1% 6.3% 1.2% 

SEG(1)        

AB 229 14.3% 1.1% 11.1% 1.1% 8.4% 1.2% 

C1/C2 485 15.1% 1.0% 11.5% 0.9% 8.8% 1.0% 

DE 297 14.9% 1.1% 8.2% 1.0% 5.2% 1.1% 

Education        

No qualifications 381 12.2% 0.9% 6.9% 0.8% 5.9% 0.9% 

A levels and similar 343 14.9% 1.1% 11.6% 1.0% 9.6% 1.1% 

Degree 302 17.9% 1.3% 14.2% 1.2% 7.5% 1.3% 

Household composition(2)        

1 adult 237 10.6% 1.1% 7.2% 1.0% 6.0% 1.1% 

1 adult, w/children 38 12.5% 3.5% 5.9% 3.1% 18.2% 3.6% 

2+ adults 482 16.1% 0.9% 10.5% 0.8% 7.9% 0.9% 

2+ adults, w/children 266 16.4% 1.3% 14.1% 1.3% 7.0% 1.4% 

Employment(3)        

Working 547 15.3% 0.9% 12.3% 0.8% 8.7% 0.9% 

Not working 462 14.2% 0.9% 9.0% 0.8% 6.8% 0.9% 

Income (monthly)        

<300 216 15.4% 1.5% 7.1% 1.3% 6.6% 1.3% 

300-1000 411 15.5% 1.0% 12.2% 0.9% 8.4% 1.0% 

>1000 120 14.1% 1.4% 11.0% 1.5% 8.0% 1.5% 

Not stated 279 13.2% 1.3% 10.0% 1.1% 7.3% 1.3% 

Bill (monthly)        

Low (<286) 154 13.8% 1.6% 9.8% 1.5% 5.2% 1.6% 

Medium (286-444) 686 15.4% 0.8% 10.6% 0.7% 7.3% 0.8% 

High (>444) 186 13.3% 1.5% 10.3% 1.4% 11.2% 1.5% 

Estimates derived from econometric models estimated on each segment individually. Results for all segments are obtained 

from conditional logit models. (1) Observations with missing values for SEG were excluded from analysis (2) Respondents 

reporting "no adults and 1 or more children (aged 0-15) were excluded (3) Observations for students and respondents with 

"other employment status" were excluded. 
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Table 52: Sewerage & Customer Service Attribute Preference Weights, by Household Segment: 
Sewerage Only Customers 

 

N 

Attribute weights and std errors, by attribute 

Internal sewer 
flooding 

External sewer 
flooding 

Odour from sewage 
works 

Customer service 

Weight S.E. Weight S.E. Weight S.E. Weight S.E. 

Full sample          

All 512 18.8% 1.2% 9.0% 1.0% 10.2% 0.9% 10.9% 1.1% 

Source (survey)          

Phone 423 20.6% 1.5% 9.6% 1.2% 10.2% 1.1% 11.0% 1.3% 

Online 89 12.6% 2.1% 7.3% 1.8% 10.0% 1.8% 10.7% 2.1% 

Age          

18 - 44 169 18.5% 2.2% 8.1% 1.7% 8.6% 1.6% 12.1% 1.9% 

45 - 64 195 17.2% 1.6% 9.5% 1.4% 10.1% 1.3% 10.5% 1.5% 

65 plus 148 22.3% 3.1% 9.4% 2.4% 12.4% 2.4% 9.0% 2.9% 

SEG(1)          

AB 121 14.6% 2.3% 8.7% 1.6% 12.2% 1.9% 14.1% 2.2% 

C1/C2 239 18.6% 1.8% 9.5% 1.4% 8.3% 1.3% 10.4% 1.6% 

DE 143 24.5% 2.9% 9.5% 2.3% 11.8% 2.0% 10.4% 2.5% 

Education          

No qualifications 186 19.1% 1.8% 6.9% 1.5% 8.8% 1.5% 9.9% 1.8% 

A levels and similar 159 17.1% 2.2% 13.3% 1.7% 12.9% 1.6% 9.7% 1.9% 

Degree 167 19.6% 2.5% 7.1% 1.9% 9.3% 1.8% 13.3% 2.1% 

Household composition          

1 adult 135 19.2% 2.2% 10.7% 1.7% 11.2% 1.7% 12.5% 2.1% 

1 adult, w/children 18 16.4% 3.1% 9.9% 3.0% 15.5% 3.3% 4.9% 3.0% 

2+ adults 230 21.3% 2.1% 7.6% 1.7% 10.5% 1.6% 11.5% 1.9% 

2+ adults, w/children 129 14.1% 2.4% 8.8% 1.8% 7.6% 1.6% 9.7% 1.9% 

Employment(2)          

Working 278 16.5% 1.6% 8.7% 1.3% 9.3% 1.2% 11.4% 1.5% 

Not working 220 21.2% 2.1% 9.2% 1.5% 11.3% 1.6% 10.1% 1.8% 

Income (monthly)          

<300 99 20.7% 3.5% 12.5% 3.0% 16.2% 3.0% 7.7% 3.7% 

300-1000 192 14.2% 1.8% 8.0% 1.4% 9.2% 1.3% 10.2% 1.4% 

>1000 55 18.4% 4.7% 13.5% 3.9% 8.2% 3.3% 12.9% 4.8% 

Not stated 166 26.0% 2.4% 8.1% 1.8% 9.4% 1.7% 13.5% 2.1% 

Bill (monthly)          

Low (<286) 124 19.8% 2.8% 9.9% 2.1% 13.0% 2.2% 12.1% 2.5% 

Medium (286-444) 375 18.2% 1.4% 9.1% 1.1% 9.5% 1.1% 10.7% 1.3% 

High (>444) 13 18.9% 5.2% 0.4% 3.4% 4.4% 2.3% 7.9% 4.6% 

Estimates derived from econometric models estimated on each segment individually. Results for all segments are obtained 

from conditional logit models. (1) Observations with missing values for SEG were excluded from analysis (2) Observations 

for students and respondents with "other employment status" were excluded. 
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Table 53: Environmental impacts Attribute Preference Weights, by Household Segment: 
Sewerage Only Customers 

 

N 

Attribute weights and std errors, by attribute 

Pollution incidents River water quality Bathing water quality 

Weight S.E. Weight S.E. Weight S.E. 

Full sample        

All 512 23.2% 1.3% 16.4% 1.3% 11.5% 1.4% 

Source (survey)         

Phone 423 22.0% 1.4% 15.4% 1.4% 11.4% 1.5% 

Online 89 27.8% 3.6% 20.8% 2.9% 10.8% 3.4% 

Age         

18 - 44 169 21.7% 2.3% 15.4% 2.4% 15.6% 2.5% 

45 - 64 195 22.9% 2.1% 18.3% 2.0% 11.5% 2.2% 

65 plus 148 25.6% 2.7% 15.3% 2.5% 6.1% 2.8% 

SEG(1)         

AB 121 21.6% 2.6% 18.6% 2.5% 10.1% 2.9% 

C1/C2 239 21.7% 1.9% 17.1% 1.9% 14.2% 2.0% 

DE 143 23.8% 2.5% 13.0% 2.3% 7.0% 2.5% 

Education         

No qualifications 186 28.0% 3.2% 17.0% 3.0% 10.4% 3.2% 

A levels and similar 159 19.8% 2.0% 14.6% 1.9% 12.6% 2.2% 

Degree 167 22.4% 1.9% 17.3% 2.0% 11.0% 2.1% 

Household composition         

1 adult 135 18.7% 2.3% 17.6% 2.2% 10.1% 2.5% 

1 adult, w/children 18 9.6% 4.9% 18.1% 6.0% 25.5% 6.2% 

2+ adults 230 26.5% 2.1% 14.4% 1.9% 8.3% 2.1% 

2+ adults, w/children 129 25.4% 2.8% 18.3% 3.1% 16.2% 3.2% 

Employment(2)         

Working 278 22.1% 1.8% 17.2% 1.8% 14.8% 2.0% 

Not working 220 24.7% 2.1% 15.9% 2.0% 7.5% 2.2% 

Income (monthly)         

<300 99 20.4% 2.4% 10.9% 2.0% 11.6% 2.4% 

300-1000 192 26.0% 2.9% 22.8% 2.8% 9.5% 3.1% 

>1000 55 19.2% 2.9% 16.0% 3.1% 11.9% 3.0% 

Not stated 166 20.1% 2.0% 12.3% 2.0% 10.7% 2.1% 

Bill (monthly)         

Low (<286) 124 20.6% 2.3% 13.4% 2.2% 11.2% 2.6% 

Medium (286-444) 375 24.0% 1.6% 17.4% 1.6% 11.0% 1.7% 

High (>444) 13 23.0% 7.0% 18.1% 5.8% 27.3% 5.7% 

Estimates derived from econometric models estimated on each segment individually. Results for all segments are obtained 

from conditional logit models. (1) Observations with missing values for SEG were excluded from analysis (2) Observations 

for students and respondents with "other employment status" were excluded. 
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Willingness to Pay Variation by Customer Segments 

The following two tables show differences in whole package valuations across customer 

segments.  Table 54 shows results for dual-service customers and Table 55 shows results for 

sewerage only customers. 

 
Table 54: Household Whole Package Values, By Customer: Dual Customers 
 N Mean 95% Conf Interval 

Full sample     

All 1026 23.1% 19.8% 26.5% 

Source (survey)     

Phone 854 23.8% 20.3% 27.3% 

Online 172 20.0% 9.5% 30.6% 

Region     

Hampshire /Isle of Wight 387 33.0% 22.7% 43.3% 

Kent/Sussex 639 18.6% 15.1% 22.0% 

Age     

18 - 44 326 25.7% 18.9% 32.6% 

45 - 64 390 23.9% 18.4% 29.4% 

65 plus 310 19.7% 14.2% 25.2% 

SEG
(1)

     

AB 229 31.7% 22.2% 41.3% 

C1/C2 485 20.9% 16.7% 25.1% 

DE 297 22.8% 14.2% 31.5% 

Education     

No qualifications 381 23.9% 19.0% 28.9% 

A levels and similar 343 24.4% 13.2% 35.6% 

Degree 302 22.8% 17.9% 27.7% 

Household composition
(2)

     

1 adult 237 23.9% 15.2% 32.7% 

1 adult, w/children 
(3)

 38    

2+ adults 482 23.3% 18.4% 28.1% 

2+ adults, w/children 266 21.4% 16.1% 26.8% 

Employment
(4)

     

Working 547 24.6% 19.5% 29.7% 

Not working 462 21.0% 17.0% 25.1% 

Income (monthly)     

<300 216 17.7% 13.5% 21.9% 

300-1000 411 32.6% 23.7% 41.4% 

>1000 120 34.0% 24.4% 43.6% 

Not stated 279 7.1% 0.0% 14.1% 

Bill (monthly)     

Low (<286) 154 26.2% 14.5% 38.0% 

Medium (286-444) 686 22.1% 18.7% 25.6% 

High (>444) 186 25.4% 13.8% 37.0% 

Estimates derived from the random effects probit model with log-linear distribution. Cost of Option A=-6%. (1) Observations 

with missing values for SEG were excluded from analysis (2) Respondents reporting "no adults and 1 or more children (aged 

0-15) were excluded, (3) The small number of observations prevent the estimation of the random probit model for the "1 

adult with children" segment (4) Observations for students and respondents with "other employment status" were excluded. 
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Table 55: Household Whole Package Values, By Customer Segment: Waste Only customers 
 N Mean 95% Conf Interval 

Full sample     

All 512 23.6% 19.2% 28.1% 

Source (survey)     

Phone 423 25.2% 18.8% 31.6% 

Online 89 21.3% 15.4% 27.2% 

Age     

18 - 44 169 18.6% 13.0% 24.3% 

45 - 64 195 24.8% 16.3% 33.3% 

65 plus 148 31.8% 17.1% 46.5% 

SEG
(1)

     

AB 121 27.6% 18.2% 37.0% 

C1/C2 239 22.4% 16.9% 27.9% 

DE 143 22.5% 12.7% 32.2% 

Education     

No qualifications 186 21.0% 14.9% 27.2% 

A levels and similar 159 21.3% 16.0% 26.6% 

Degree 167 34.3% 13.7% 55.0% 

Household composition
(2)

     

1 adult 135 23.9% 17.9% 30.0% 

1 adult, w/children 18 20.5% 6.2% 34.9% 

2+ adults 230 24.8% 16.5% 33.1% 

2+ adults, w/children 129 23.3% 10.1% 36.4% 

Employment
(3)

     

Working 278 23.8% 17.3% 30.2% 

Not working 220 22.9% 17.3% 28.5% 

Income (monthly)     

<300 99 21.6% 16.6% 26.5% 

300-1000 192 30.0% 22.5% 37.5% 

>1000 55 34.2% 3.5% 64.9% 

Not stated 166 9.3% -2.7% 21.3% 

Bill (monthly)     

Low (<286 124 26.3% 19.0% 33.5% 

Medium (286-444) 375 23.8% 16.9% 30.7% 

High (>444) 13 22.2% 12.5% 31.9% 

Estimates derived from the random effects probit model with log-linear distribution. Cost of Option A=-6%. (1) 

Observations with missing values for SEG were excluded from analysis (2) Respondents reporting "no adults 

and 1 or more children (aged 0-15) were excluded, (3) Observations for students and respondents with "other 

employment status" were excluded. 
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APPENDIX C 

Businesses DCE and CV Analysis 
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APPENDIX C - BUSINESS DCE & CV ANALYSIS 

Introduction 

This appendix contains all the models and interim calculations used to derive the core 

business priorities and valuation results presented in the main body of this report.  It follows a 

similar structure to Appendix B, which contained econometric analyses of the household 

choice data, willingness to pay calculations, and segmentation results.  Much of the 

methodological discussion is left out of this section and the reader is referred to the household 

section in Appendix B for further details.  

Lower Level DCE Analysis 

Core Models for Dual-service Customers 

Table 56, Table 57 and Table 58 present results from the core models from the three lower 

level exercises for dual-service business customers.  In each case, conditional logit and mixed 

logit models are shown. The conditional logit models are estimated with robust (Huber-

White) standard errors which allow for correlation within individuals’ responses.  The mixed 

logit models are estimated under the assumption of normal distributions for all attributes, 

allowing for correlation across attributes. 

 

The models all fit the data well, as evidenced by the significance levels of the coefficients and 

the Pseudo R
2
 values.  We select the mixed logit results to take forward for calculating 

attribute weights because of the fact that this estimator allows individuals to have different 

preference parameters and so is thereby less restrictive than the conditional logit estimator.   

 
Table 56: Business Water Service DCE Models - Dual Customers 

Variable Unit Conditional logit 
Mixed logit 

Mean S.D. 

Discolouration / Taste & smell Chance 
-119.479 -452.892 378.879 

(16.756)*** (109.297)*** (100.218)*** 

Short interruptions Chance 
-110.09 -366.046 571.181 

(19.781)*** (102.627)*** (160.231)*** 

Hosepipe bans (H/IOW) (1) Chance 
-5.741 -20.339 27.417 

(1.372)*** (5.585)*** (6.988)*** 

Hosepipe bans (K/S) (1) Chance 
-2.02 -6.565 11.815 

(0.367)*** (1.563)*** (3.294)*** 

Rota cuts Chance 
-21.378 -58.740 185.271 

(8.363)** (24.354)** (62.541)*** 

Long term stoppages Chance 
-166.138 -746.756 1374.709 

(49.537)*** (181.616)*** (342.681)*** 

Observations  4440 4440 

LL  -1256.21 -1128.25 

DF  6 27 

Pseudo R2  0.184 0.267 

Dependent variable for both models = choice, a {0,1} dummy variable indicating that the option was chosen. Standard errors 

in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 1%.  Estimated 

mixed logit model assumes normal distributions for all variables, allowing for correlation across attributes.  (1) “H/IOW” 

refers to the Hampshire and Isle of Wight region; “K/S” refers to the Kent and Sussex region.   
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Table 57: Business Sewerage & Customer Service DCE Models - Dual Customers 

Variable Unit Conditional logit 
Mixed logit 

Mean S.D. 

Internal sewer flooding Chance 
-26,738.928 -65,331.990 57,908.99 

(2,541.373)*** (9,917.632)*** (10,987.25)*** 

External sewer flooding Chance 
-1,688.299 -3,912.670 4,083.066 

(199.477)*** (574.778)*** (838.703)*** 

Odour from sewage works Chance 
-332.521 -932.437 1,099.708 

(60.697)*** (160.907)*** (271.093)*** 

Unsatisfactory customer service Chance 
-7.832 -22.123 37.022 

(1.605)*** (3.845)*** (6.357)*** 

Observations  4440 4440 

LL  -1185.18 -1097.97 

DF  4 14 

Pseudo R2  0.230 0.287 

Dependent variable for both models = choice, a {0,1} dummy variable indicating that the option was chosen. Standard errors 

in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 1%.  Estimated 

mixed logit model assumes normal distributions for all variables, allowing for correlation across attributes.   

 
Table 58: Business Environmental Impacts DCE Models - Dual Customers 

Variable Unit Conditional logit 
Mixed logit 

Mean S.D. 

Pollution incidents Incidents/year 
-0.005 -0.008 0.009 

(0.001)*** (0.001)*** (0.001)*** 

River water quality 
% of river km at 
good/high status 

2.477 4.317 4.835 

(0.361)*** (0.473)*** (0.625)*** 

Bathing water quality 
% of sites at 

good/excellent status 

3.616 6.058 4.596 

(0.592)*** (0.679)*** (1.382)*** 

Observations  4440 4440 

LL  -1242.11 -1131.46 

DF  3 9 

Pseudo R2  0.193 0.265 

Dependent variable for both models = choice, a {0,1} dummy variable indicating that the option was chosen. Standard errors 

in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 1%.  Estimated 

mixed logit model assumes normal distributions for all variables, allowing for correlation across attributes.   

 

 

Core Models for Sewerage Only Customers 

Table 59 and Table 60 present results from the core models from the two lower level 

exercises for sewerage only business customers.  In each case, conditional logit and mixed 

logit models are shown. The conditional logit models are estimated with robust (Huber-

White) standard errors which allow for correlation within individuals’ responses.  The mixed 

logit models are estimated under the assumption of normal distributions for all attributes. 

 

The models all fit the data well, as evidenced by the significance levels of the coefficients and 

the Pseudo R
2
 values.  We select the mixed logit results to take forward for calculating 

attribute weights because of the fact that this estimator takes better account of the correlation 

of utilities within individuals than the conditional logit estimator.   
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Table 59: Business Sewerage & Customer Service DCE Models - Sewerage Only Customers 

Variable Unit 
Conditional 

logit 

Mixed logit 

Mean S.D. 

Internal sewer flooding Chance 
-17,872.055 -32,423.589 20717.73 

(3,786.458)*** (5,115.294)*** (7968.989)*** 

External sewer flooding Chance 
-684.702 -1,184.327 1414.109 

(292.536)** (286.260)*** (400.796)*** 

Odour from sewage works Chance 
-334.257 -626.661 737.027 

(102.766)*** (134.262)*** (174.660)*** 

Unsatisfactory customer service Chance 
-4.415 -7.075 15.103 

(1.849)** (2.170)*** (3.385)*** 

Observations  1872 1872 

LL  -553.97 -527.73 

DF  4 14 

Pseudo R2  0.146 0.187 

Dependent variable for both models = choice, a {0,1} dummy variable indicating that the option was chosen. Standard errors 

in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 1%.  Estimated 

mixed logit model assumes normal distributions for all variables, allowing for correlation across attributes.   

 

 
Table 60: Business Environmental Impacts DCE Models - Sewerage Only Customers 

Variable Unit Conditional logit 
Mixed logit 

Mean S.D. 

Pollution incidents Incidents/year 
-0.004 -0.009 0.010 

(0.001)*** (0.002)*** (0.002)*** 

River water quality 
% of river km at 
good/high status 

0.617 1.354 4.170 

(0.528) (0.599)** (1.125)*** 

Bathing water quality 
% of sites at 

good/excellent status 

5.274 11.418 17.117 

(1.142)*** (2.162)*** (2.815)*** 

Observations  1872 1872 

LL  -570.23 -497.13 

DF  3 9 

Pseudo R2  0.121 0.234 

Dependent variable for both models = choice, a {0,1} dummy variable indicating that the option was chosen. Standard errors 

in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 1%.  Estimated 

mixed logit model assumes normal distributions for all variables, allowing for correlation across attributes.   

 

 

Lower Level Attribute Weights 

Table 61 and Table 62 show the workings involved in the calculation of the lower level 

weights for dual-service customers and sewerage only customers respectively.  These weights 

are used to represent the relative value of each attribute’s service level change (from its worst 

level to its best level), within the lower level block. 

 

The coefficient column in the tables contains the mixed logit estimates from Table 56 to Table 

60.  The unit change column is the difference between Level +2 and Level -1 for the attribute 

in question.  Utility change is calculated as coefficient*unit change.  Finally, the lower level 

weight is calculated as the utility change for the attribute in question divided by the sum of 

utility changes over all the attributes in the block.  
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Table 61: Business Lower Level Attribute Weights - Dual Customers 

Attribute  Coefficient 
Unit change  

(-1 to +2) Utility change 

Lower-level weight 

Hampshire / 
IoW Kent / Sussex 

Water service attributes      

Discolouration / Taste & smell  -452.892 -0.010 4.529 31.8% 31.5% 

Short interruptions -366.046 -0.008 2.928 20.6% 20.4% 

Hosepipe bans (H/IOW) (1) -20.339 -0.180 3.661 25.7%  

Hosepipe bans (K/S) (1) -6.565 -0.580 3.807  26.5% 

Rota cuts -58.740 -0.015 0.881 6.2% 6.1% 

Long term stoppages -746.756 -0.003 2.240 15.7% 15.6% 

SUB-TOTAL    100% 100% 

Sewerage & cust. service     

Internal sewer flooding -65331.990 -0.00007 4.573 36.0% 

External sewer flooding -3912.670 -0.00080 3.130 24.6% 

Odour from sewage works -932.437 -0.00260 2.424 19.1% 

Unsatisfactory cust. service -22.123 -0.11667 2.581 20.3% 

SUB-TOTAL    100% 

Environment     

Pollution incidents -0.008 -290 2.346 41.7% 

River water quality  4.317 0.45 1.943 34.6% 

Bathing water quality 6.058 0.22 1.333 23.7% 

SUB-TOTAL    100% 

Coefficients are drawn from the mixed logit models in Table 56, Table 57 and Table 58.  Unit changes are drawn from Table 

6.  Utility change is calculated as coefficient * unit change, and lower level weight is calculated as utility change divided by 

the sum of utility changes within the corresponding attribute block. (1) “H/IOW” refers to the Hampshire and Isle of Wight 

region; “K/S” refers to the Kent and Sussex region.   

 
 
Table 62: Business Lower Level Attribute Weights - Sewerage Only Customers 

Attribute  Coefficient 
Unit change  

(-1 to +2) Utility change 
Lower-level 

weight 

Sewerage & cust. service     

Internal sewer flooding -32423.590 -0.00007 2.270 40.0% 

External sewer flooding -1184.327 -0.00080 0.947 16.7% 

Odour from sewage works -626.661 -0.00260 1.629 28.7% 

Unsatisfactory cust. service -7.075 -11.6667 0.825 14.6% 

SUB-TOTAL    100% 

Environment     

Pollution incidents -0.009 -290 2.563 45.1% 

River water quality  1.354 0.45 0.609 10.7% 

Bathing water quality 11.418 0.22 2.512 44.2% 

SUB-TOTAL    100% 

Coefficients are drawn from the mixed logit models in Table 59 and Table 60.  Unit changes are drawn from Table 6.  Utility 

change is calculated as coefficient * unit change, and lower level weight is calculated as utility change divided by the sum of 

utility changes within the corresponding attribute block. 

 

 

Explanatory Models  

As a means of exploring the validity of the results obtained, we have developed multivariate 

econometric models to explore what determines the choices respondents have made.   
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Our priors for these exercises were set out in Appendix B in the context of the household 

analysis.  Our approach is the same as there in all respects except that there were no questions 

asking business respondents about their uses of rivers and beaches for recreation, and there 

were no online surveys completed by business respondents.  The demographics variables for 

business respondents included region, no. employees, sector, and bill size. 

 

The following tables show all five lower level explanatory models for businesses – one for 

each exercise for each customer segment.  To summarise the results, we found the following: 

 

Water service model, dual-service customers 

 Experiences of discolouration and hosepipe bans significantly raised the relative aversion 

to these attributes (p<.10); other experiences were insignificant. 

 Four of the six importance variables were significant (p<.01) and had the expected sign.   

 

Sewerage & customer service model, dual-service customers 

 Experience of internal flooding significant (p<.10); other experiences insignificant. 

 Three of the four importance variables were significant (p<.10) and had the expected 

sign.   

 Two of the three perceived risk variables were significant (p<.10) and had the expected 

sign. 

 

Environmental impacts model, dual-service customers 

 No experiences were insignificant. 

 All three importance variables were significant (p<.10), and with the expected sign.   

 

Sewerage & customer service model, sewerage only customers 

 Experience of external flooding significantly raises the relative aversion to this attribute 

(p<.01). 

 Perceived risks of internal flooding and sewage odour significantly raise the relative 

aversion to these attributes (p<.05, p<.01). 

 One of the three importance variables was significant (p<.05), and with the expected 

sign.   

 

Environmental impacts model, sewerage only customers 

 No experiences were significant. 

 None of the three importance variables were significant. 

 

 

Overall, the findings are supportive of the validity of the results insofar as there are no 

counter-intuitive findings, and many statistically significant findings that are in line with 

expectation.  For example, in the majority of cases there is a good correlation between 

importance ratings and choice behaviour indicating that respondents choosing attributes as 

being most worthy of improvement tended to assign a higher value to that attribute in the 

choice exercises than other respondents.  This is good evidence of the consistency of 

preferences elicited across question types. 
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Table 12: Water Service DCE Explanatory Model (Businesses, Dual Customers) 

Variable Coefficient Std. error 

Discolouration -121.594 18.95*** 

Interruptions -71.658 24.66*** 

Hosepipe bans (Kent & Sussex) -0.397 0.504 

Hosepipe bans (Hampshire & Isle of Wight) -3.378 1.46** 

Rota cuts -25.513 9.461*** 

Long term stoppages -213.301 55.799*** 

Discolouration x [Nr. employees: Medium] 8.863 36.548 

Interruptions x [Nr. employees: Medium] 0.311 42.24 

Hosepipe bans (K&S) x [Nr. employees: Medium] 0.594 2.859 

Hosepipe bans (H & IoW) x [Nr. employees: Medium] 1.815 0.706** 

Rota cuts x [Nr. employees: Medium] 19.489 19.689 

Long term stoppages x [Nr. employees: Medium] 127.008 108.277 

Discolouration x [Nr. employees: High] 122.139 47.458** 

Interruptions x [Nr. employees: High] -9.064 51.25 

Hosepipe bans (K&S) x [Nr. employees: High] 3.613 3.586 

Hosepipe bans (H & IoW) x [Nr. employees: High] 2.986 0.923*** 

Rota cuts x [Nr. employees: High] 24.939 24.567 

Long term stoppages x [Nr. employees: High] 444.626 130.455*** 

Discolouration x [Bill: Medium] -14.613 26.802 

Interruptions x [Bill: Medium] 3.958 32.607 

Hosepipe bans (K&S) x [Bill: Medium] -3.063 2.288 

Hosepipe bans (H & IoW) x [Bill: Medium] -1.784 0.635*** 

Rota cuts x [Bill: Medium] -8.705 14.397 

Long term stoppages x [Bill: Medium] -58.969 82.167 

Discolouration x [Bill: High] -75.255 39.921* 

Interruptions x [Bill: High] 3.105 46.072 

Hosepipe bans (K&S) x [Bill: High] -4.709 2.875 

Hosepipe bans (H & IoW) x [Bill: High] -2.628 0.779*** 

Rota cuts x [Bill: High] -12.731 20.41 

Long term stoppages x [Bill: High] -310.38 116.373*** 

Discolouration x experienced discolouration -71.485 41.383* 

Hosepipe bans (K&S) x experienced hosepipe bans -1.533 0.78** 

Interruptions x importance interruptions -158.498 52.48*** 

Hosepipe bans (K&S) x importance hosepipe bans -3.087 1.167*** 

Hosepipe bans (H&Iow) x importance hosepipe bans -10.093 3.883*** 

Rota cuts x importance rota cuts -150.465 42.085*** 

Observations 4384 

LL -1131.005 

DF 36 

Pseudo R2 0.262 

Model = conditional logit; dependent variable = choice, a {0,1} dummy variable indicating that the option was chosen. 

Robust standard errors in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.   
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Table 13: Sewerage & Customer Service DCE Explanatory Model (Businesses, Dual Customers) 

Variable Coefficient Std. error 

Internal flooding -29376.3 8816.622*** 

External flooding -422.803 701.177 

Sewerage odour -455.847 183.736** 

Customer service -14.912 6.416** 

Internal flooding x [Sector: Services] 2507.391 7860.448 

External flooding x [Sector: Services] -729.825 671.11 

Sewerage odour x [Sector: Services] 126.596 151.544 

Customer service x [Sector: Services] 3.13 5.853 

Internal flooding x [Sector: Other] -44701.1 25717.76* 

External flooding x [Sector: Other] -1626.86 1306.174 

Sewerage odour x [Sector: Other] -619.339 523.677 

Customer service x [Sector: Other] 17.719 9.158* 

Internal flooding x [Nr. employees: Medium] -2342.74 5661.366 

External flooding x [Nr. employees: Medium] 95.259 447.655 

Sewerage odour x [Nr. employees: Medium] -66.812 155.498 

Customer service x [Nr. employees: Medium] 6.682 4.28 

Internal flooding x [Nr. employees: High] 2465.651 6523.232 

External flooding x [Nr. employees: High] -663.185 472.445 

Sewerage odour x [Nr. employees: High] -0.586 169.17 

Customer service x [Nr. employees: High] 7.834 4.109* 

Internal flooding x experience of internal flooding -14456.8 8520.801* 

Internal flooding x importance of internal flooding -12382.2 6069.932** 

External flooding x importance of external flooding -1483.6 472.251*** 

Customer service x importance of customer service -9.084 3.946** 

Sewerage odour x perceived higher risk of sewerage odour -688.582 238.568*** 

internal flooding x perceived lower risk of internal flooding 8972.94 4654.139* 

Observations 4384 

LL -1109.549 

DF 26 

Pseudo R2 0.276 

Model = conditional logit; dependent variable = choice, a {0,1} dummy variable indicating that the option was chosen. 

Robust standard errors in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.   

 
Table 14: Environmental Service DCE Explanatory Model (Businesses, Dual Customers) 

Variable Coefficient Std. error 

Pollution incidents -0.004 0.001*** 

River water quality 1.736 0.414*** 

Bathing water quality 2.431 0.634*** 

Pollution incidents x importance pollution incidents -0.002 0.001* 

River water quality x importance river water quality 2.427 0.861*** 

Bathing water quality x importance bathing water quality 4.19 1.432*** 

Observations 4440 

LL -1202.890 

DF 6 

Pseudo R2 0.219 

Model = conditional logit; dependent variable = choice, a {0,1} dummy variable indicating that the option was chosen. 

Robust standard errors in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.   
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Table 18: Sewerage & Customer Service DCE Explanatory Model (Businesses, Sewerage Only 
Customers) 

Variable Coefficient Std. error 

Internal flooding -17435.5 10579.38* 

External flooding 660.038 1017.594 

Sewerage odour -771.215 358.595** 

Customer service -19.361 8.643** 

Internal flooding x [Sector: Services] -6368.18 9973.532 

External flooding x [Sector: Services] -1662.4 992.045* 

Sewerage odour x [Sector: Services] 461.909 347.551 

Customer service x [Sector: Services] 12.381 8.502 

Internal flooding x [Sector: Other] -16593.9 18090.09 

External flooding x [Sector: Other] -3359.8 1158.236*** 

Sewerage odour x [Sector: Other] 217.085 422.922 

Customer service x [Sector: Other] 36.699 11.582*** 

Internal flooding x [Nr. employees: Medium] 9025.566 8768.104 

External flooding x [Nr. employees: Medium] 1094.636 603.948* 

Sewerage odour x [Nr. employees: Medium] 452.807 165.538*** 

Customer service x [Nr. employees: Medium] 2.999 4.119 

Internal flooding x [Nr. employees: High] -489.179 7928.039 

External flooding x [Nr. employees: High] 749.953 659.692 

Sewerage odour x [Nr. employees: High] -294.289 287.877 

Customer service x [Nr. employees: High] -1.894 4.361 

External flooding x experience of external flooding -2083.71 618.067*** 

Sewerage odour x importance of sewerage odour -736.309 352.765** 

Internal flooding x perceived higher risk of internal flooding -47707.2 20730.86** 

Sewerage odour x perceived higher risk of sewerage odour 1176.289 427.193*** 

Observations 1856 

LL -486.991 

DF 24 

Pseudo R2 0.247 

Model = conditional logit; dependent variable = choice, a {0,1} dummy variable indicating that the option was chosen. 

Robust standard errors in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.   
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Table 19: Environmental Impacts DCE Explanatory Model (Businesses, Sewerage Only 
Customers) 

Variable Coefficient Std. error 

Pollution incidents -0.003 0.002 

River water quality 1.094 1.271 

Bathing water quality 9.605 3.635*** 

Pollution incidents x [Sector: Services] -0.001 0.002 

River water quality x [Sector: Services] 1.491 1.142 

Bathing water quality x [Sector: Services] -6.296 3.518* 

Pollution incidents x [Sector: Other] 0.000 0.003 

River water quality x [Sector: Other] -2.774 1.89 

Bathing water quality x [Sector: Other] -7.233 5.507 

Pollution incidents x [Nr. employees: Medium] -0.003 0.001* 

River water quality x [Nr. employees: Medium] 0.795 1.244 

Bathing water quality x [Nr. employees: Medium] -0.153 2.852 

Pollution incidents x [Nr. employees: High] 0.001 0.002 

River water quality x [Nr. employees: High] 2.106 1.867 

Bathing water quality x [Nr. employees: High] -6.022 4.011 

Pollution incidents x [Bill: Medium] 0.000 0.001 

River water quality x [Bill: Medium] -1.273 0.735* 

Bathing water quality x [Bill: Medium] -0.33 1.747 

Pollution incidents x [Bill: High] 0.000 0.002 

River water quality x [Bill: High] -4.704 1.441*** 

Bathing water quality x [Bill: High] 9.126 3.755** 

Observations 1856 

LL -531.961 

DF 21 

Pseudo R2 0.177 

Model = conditional logit; dependent variable = choice, a {0,1} dummy variable indicating that the option was chosen. 

Robust standard errors in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.   
 

 

Package DCE Analysis 

Core Models 

The core models for establishing attribute block weights and package values are obtained 

from analysis of the package exercise responses.  In these models, cost enters as a percentage 

of respondents’ current bills (%cost).  This is in line with the way the survey was designed.  

Whilst the household survey translated the %cost amounts into monetary figures, the business 

survey retained the %cost amounts throughout. 

 

Table 63 and Table 64 present the resulting models for dual-service and sewerage only 

customers respectively.  The tables show conditional logit and mixed logit versions with the 

same explanatory variables.  The mixed logit models assume normal distributions for all 

variables, allowing for correlation across attributes.   

 

All models fit the data well. The mixed logit models are taken forward for calculation of 

attribute block weights and willingness to pay.   
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Table 63: Business Package DCE Models - Dual Customers 

Variable Unit Conditional logit 

Mixed logit 

Mean S.D. 

Water service Dummy 
0.749 1.287 1.289 

(0.098)*** (0.236)*** (0.311)** 

Sewerage & customer service Dummy 
0.408 0.751 1.053 

(0.097)*** (0.186)*** (0.297)*** 

Environment Dummy 
0.424 0.770 1.448 

(0.104)*** (0.188)*** (0.291)*** 

%Cost %/100 
-8.725 -12.542 - 

(1.210)*** (2.035)*** - 

Observations  4440 4440 

LL  -1385.64 -1323.90 

DF  4 10 

Pseudo R2  0.100 0.140 

Dependent variable for both models = choice, a {0,1} dummy variable indicating that the option was chosen. Standard errors 

in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 1%.  Estimated 

mixed logit model assumes normal distributions for all variables, allowing for correlation across attributes, except cost 

which is fixed.  All variables except %Cost are dummies, equal to 0 when all attributes in the corresponding group take their 

worst levels (-1), and equal to 1 when they all take their best levels (+2). %Cost measures the difference from current bill 

levels after 5 years. 

 

 
Table 64: Business Package DCE Models - Sewerage Only Customers 

Variable Unit Conditional logit 

Mixed logit 

Mean S.D. 

Sewerage & customer service Dummy 
0.677 1.412 3.511 

(0.139)*** (0.519)*** (0.753)*** 

Environment Dummy 
0.568 1.099 3.176 

(0.159)*** (0.457)** (0.691)*** 

%Cost %/100 
-12.038 -21.750 - 

(1.935)*** (3.738)*** - 

Observations  1872 1872 

LL  -573.84 -487.15 

DF  3 6 

Pseudo R2  0.116 0.249 

Dependent variable for both models = choice, a {0,1} dummy variable indicating that the option was chosen. Standard errors 

in parentheses; (robust for cond. logit models); * significant at 10%; ** significant at 5%; *** significant at 1%.  Estimated 

mixed logit model assumes normal distributions for all variables, allowing for correlation across attributes, except cost 

which is fixed.  All variables except %Cost are dummies, equal to 0 when all attributes in the corresponding group take their 

worst levels (-1), and equal to 1 when they all take their best levels (+2). %Cost measures the difference from current bill 

levels after 5 years. 

 

 

Attribute Block Weights 

Table 65 shows the workings for the calculation of the attribute block weights.  The utility 

coefficient column contains the mixed logit estimates from Table 63 and Table 64.  The 

variables to which the coefficients refer are dummy variables representing the total change in 

service levels between Level -1 and Level +2 for all attributes in the relevant block.  The 

attribute block weights are therefore simply calculated as the coefficient divided by the sum 

of the coefficients.  This calculation shows that water services were valued higher than 

sewerage & customer services and environmental impacts by dual-service customers.  

Sewerage only customers valued sewerage & customer services somewhat more highly than 

environmental impacts. 
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Table 65: Business Attribute Block Weights, by Customer Segment 

Attribute block, by segment Utility coefficient Attribute block weight 

 

Dual-service customers 
  

Water service 1.287 45.8% 

Sewerage & customer service 0.751 26.7% 

Environment 0.770 27.4% 

 

Sewerage only customers 
  

Sewerage & customer service 1.412 56.3% 

Environment 1.099 43.7% 

Utility coefficients are drawn from the models in Table 63 and Table 64.  Attribute block weights are equal to the 

utility coefficient for that attribute block, divided by the sum of all utility coefficients for the customer type. 

 

 

Explanatory Models 

As in the case of the lower level models, we have developed multivariate econometric models 

to explore what determines the choices respondents have made to the package DCE questions. 

 

The priors we had for the package DCE explanatory models included that: 

 

 Respondents stating that they would be willing to pay something to improve services at 

other customers’ properties (wtp for others) should have higher relative values for the 

sewerage & customer service attribute block than other customers.  (This question was 

asked immediately after the sewerage & customer services DCE questions.) 

 Cost sensitivity should be higher for those stating their current bill level is “too much” or 

“far too much” (Judgement on amount paid: too much) than for other customers.  (This 

question was asked at the start of the survey, prior to any choice questions.) 

In addition to these variables, we also include business demographics, where significant, to 

control for any confounding effects these might cause.  These included region, no. employees, 

sector and bill size.   

 

The following two tables show package DCE explanatory models for businesses – first for 

dual-service customers and then for sewerage only customers.  To summarise the results, we 

find the following: 

 

Package DCE model, dual-service customers 

 Sewerage & customer service x [wtp for others] positive and significant (p<.01), as 

expected.  

 %Cost x [Judgement on amount paid: too much] negative and significant (p<.01), again 

as expected. 

 

Package DCE model, sewerage only customers 

 Sewerage & customer service x [wtp for others] positive and significant (p<.01), as 

expected.  

 %Cost x [Judgement on amount paid: too much] insignificant. 
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Overall, the results are supportive of the validity of the package DCE responses due to the 

consistency of responses with expectation.  Respondents stating that they would be willing to 

pay to improve services at other customers’ properties (wtp for others) were found to have 

higher relative values for the sewerage & customer service attribute block than other 

customers; and cost sensitivity was found, in one model, to be higher for those stating their 

current bill level is “too much” or “far too much” (Judgement on amount paid: too much) than 

for other customers.  All of these findings are consistent with expectation. 

 
Table 15: Package DCE Explanatory Models (Businesses, Dual Customers) 

Variable Coefficient Std. error 

Water 1.311 0.249*** 

Sewerage & customer service 0.33 0.332 

Environment 1.039 0.384*** 

%Cost -9.468 3.831** 

Water x [Kent & Sussex] -0.095 0.212 

Sewerage & customer service x [Kent & Sussex] -0.16 0.205 

Environment x [Kent & Sussex] -0.169 0.225 

%Cost x [Kent & Sussex] 7.796 2.428*** 

Water x [Sector: Services] -0.484 0.257* 

Sewerage & customer service x [Sector: Services] 0.172 0.326 

Environment x [Sector: Services] -0.555 0.383 

%Cost x [Sector: Services] 0.334 3.563 

Water x [Sector: Others] 0.381 0.627 

Sewerage & customer service x [Sector: Others] 0.407 0.53 

Environment x [Sector: Others] 0.879 0.971 

%Cost x [Sector: Others] -10.93 9.612 

Sewerage & customer service x [wtp for others] 0.833 0.246*** 

%Cost x  [Judgement on amount paid: too much] -9.313 2.049*** 

Observations 4440 

LL -1310.640 

DF 18 

Pseudo R2 0.149 

Model = conditional logit; dependent variable = choice, a {0,1} dummy variable indicating that the option was chosen. 

Robust standard errors in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.   

 
Table 20: Package DCE explanatory models (Businesses, Sewerage Only customers) 

Variable Coefficient Std. error 

Sewerage & customer service 0.575 0.155*** 

Environment 0.557 0.158*** 

%Cost -12.067 2.028*** 

Sewerage & customer service x [wtp for others] 0.937 0.345*** 

Observations 182 

LL -567.488 

DF 4 

Pseudo R2 0.125 

Model = conditional logit; dependent variable = choice, a {0,1} dummy variable indicating that the option was chosen. 

Robust standard errors in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.   
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Contingent Valuation Analysis 

This section presents CV econometric models, WTP values conditional on the cost of Option 

A, calibration weights consistent with the assumed costs of maintaining base service levels in 

the central case and in the sensitivity scenarios, and finally calibrated whole package values.  

For methodological details pertaining to this analysis see the comparable part of Appendix B, 

which discusses the same methods as applied to the household data.  

 

Core Models 

Table 66 presents random effects probit models based on CV data, including follow-up, for 

dual-service and sewerage only customers.  Three models are presented for each customer 

segment.  The first two are log-linear and linear (in cost) models estimated on the full sample 

(of dual-service or sewerage only household customers).  The remaining models are log-linear 

models estimated on a “Valid” sample, which excludes respondents identified by the 

interviewer as having understood less than “A little” and those identifying themselves as 

having been unable to make comparisons between the choices presented to them.   

 

Each model includes a constant term and a dummy variable indicating the second question, ie 

the follow up, for each respondent, as well as a cost variable.  As in the household model, the 

cost variable measures the cost of Option B only; that is, it constrains the cost of Option A to 

have zero impact on utility.  This constraint was again imposed on the basis that 

unconstrained models found that respondents tended to prefer Option A when Option A cost 

0% than when it cost -6%.  On a strict interpretation, this implies a negative marginal utility 

of money, which is theoretically unreasonable.  The results could have arisen, however, due 

to some misspecification in the sense of deviations from the assumed log-normal distribution, 

deviations from the linearly additive specification, or deviations in the curvature of different 

utility surfaces from the one passing through the status quo.  Since the cost of option A 

parameter was statistically insignificant, we imposed the theoretically motivated restriction 

that the marginal utility of money should not be negative and removed the variable from the 

model.  The implication of this constraint is that WTP is perfectly correlated with the cost of 

Option A on which it is conditioned.  
 
Table 66: Business CV Models, by Sensitivity Sample 

Variable 

Estimates (coef, std error), by customer type and sample 

Dual Sewerage only 

Full (log) Full (linear) Valid Full (log) Full (linear) Valid 

Constant 2.493 2.635 4.141 0.788 0.808 0.586 

 (0.731)*** (0.837)*** (0.989)*** (0.547) (0.564) (1.007) 

Log(1 + Cost of Option B) -22.814  -38.159 -14.101  -24.900 

 (7.268)***  (9.250)*** (7.773)*  (12.885)* 

Cost of Option B  -22.943   -13.893  

  (7.892)***   (7.597)*  

Q2 dummy -0.215 -0.195 -0.330 -0.516 -0.513 -0.209 

 (0.133) (0.138) (0.195)* (0.209)** (0.213)** (0.294) 

Observations 1110 1110 980 468 468 418 

LL -684.23 -683.7 -582.29 -281.08 -280.73 -230.72 

DF 4 4 4 4 4 4 

Pseudo R2 0.072 0.073 0.081 0.106 0.108 0.133 

Model = Random effects probit.  Standard errors in parentheses; * significant at 10%; ** significant at 5%; *** significant 

at 1%;  (1) “Cost of Option B” is measured as the proportional deviation from 2015 bills, and varies from 0 to 0.24. “Valid” 

sample excludes respondents satisfying any of the following two conditions: (i) those identified by the interviewer as having 
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understood less than “A little”; and (ii) those identifying themselves as having been unable to make comparisons between the 

choices presented to them. 

 

 

Whole Package Values by Cost of Option A 

Table 67 shows mean household whole package values derived from the results in Table 66 

for the two costs of Option A shown in the survey. The results show, as previously asserted, 

that mean values are perfectly correlated with the cost of Option A – they are 6% higher when 

the cost of Option A is -6% than when it is 0%.   

 
Table 67: Business Whole Package Values, By Customer Segment, Model, Sample and Cost of 
Option A Shown in Survey 

Customer Segment, Model & Sample 
Cost of Option A = -6% Cost of Option A = 0% 

Mean 95% Conf Interval Mean 95% Conf Interval 

Dual-service customers     

RE probit, log, full sample 17.7% (15.8%, 19.5%) 11.7% (9.8%, 13.5%) 

RE probit, linear, full sample 17.5% (15.8%, 19.2%) 11.5% (9.8%, 13.2%) 

Q1 probit, log, full sample 13.5% (12.1%, 15.0%) 10.3% (9.2%, 11.4%) 

RE probit, log, ‘valid’ sample 17.5% (15.9%, 19.1%) 11.5% (9.9%, 13.1%) 

Sewerage only customers       

RE probit, log, full sample 12.0% (7.9%, 16.1%) 6.0% (1.9%, 10.1%) 

RE probit, linear, full sample 11.8% (7.7%, 16.0%) 5.8% (1.7%, 10.0%) 

Q1 probit, log, full sample 12.9% (10.6%, 15.2%) 6.9% (4.6%, 9.2%) 

RE probit, log, ‘valid’ sample 8.5% (2.5%, 14.4%) 2.5% (-3.5%, 8.4%) 

Whole package values are derived from the CV models presented in Table 66.  They represent the proportion of the 2015 bill 

that customers would be willing to pay to have Option B in the CV question, rather than Option A, when the cost of Option A 

is as shown in the corresponding column header of this table. For random effects (RE) probit models, whole package values 

are evaluated at “Q2 dummy=0”.  

 

 

Calibration Weights 

Table 68 presents the package level weights.  Here we see that the “Base to -1” package 

weight is equal to -30.9% for dual-service customers and -28.5% for sewerage only 

customers.    

 

Table 69 then presents the Level –1 indifference costs based on these package level weights, 

and on the base cost assumptions shown, and shows the calibration weight obtained by 

applying the expression above.  The table shows that in two cases, for “Full sample, log, base 

cost = +3%”, and “Valid sample, log, base cost = +1%”, both for sewerage only customers, 

the weight has been constrained not to lie below 0.  In all other cases, an interior solution is 

found. 

 
Table 68: Business Package Level Weights, by Customer Segment 

Customer segment 
Package Weight (As % of Whole Package Value) 

Base to -1 Base to +1 Base to +2 

Dual-service customers -30.9% 35.8% 69.1% 

Sewerage only customers -28.5% 36.8% 71.5% 

Package level weights are calculated as the sum over all attributes of the product of attribute weight (from Table 18 and 

Table 19) and unit change (from Table 6), for the relevant package level change.  
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Table 69: Business Calibration Weights, by Customer Segment, CV Model, Assumed Base Cost 
& Sample 

Customer Segment, Model, Assumed Base Cost 
& Sample 

Level -1 Indifference Cost, by Cost 
of Option A Shown in Survey 

Calibration 
Weight  

(on -6% cost) -6% 0% 

Dual-service customers    

Full sample, log, base cost = +1% -4.4% -2.6% 0.63 

Full sample, log, base cost = 0% -5.4% -3.6% 0.87 

Full sample, log, base cost = +3% -2.4% -0.6% 0.14 

Full sample, linear, base cost = +1% -4.4% -2.5% 0.61 

Valid sample, log, base cost = +1% -4.4% -2.6% 0.61 

Sewerage only customers    

Full sample, log, base cost = +1% -2.4% -0.7% 0.17 

Full sample, log, base cost = 0% -3.4% -1.7% 0.40 

Full sample, log, base cost = +3% -0.4% 1.3% 0.00* 

Full sample, linear, base cost = +1% -2.4% -0.7% 0.15 

Valid sample, log, base cost = +1% -1.4% 0.3% 0.00* 

“Level – 1 indifference costs” are the costs of the “level -1” package (all services at level -1) at which respondents are 

inferred to be indifferent between that and the base package (all services at base level), when the base package costs the 

amount assumed (0%,+1% or +3%).  These level -1 indifference costs are derived by multiplying the relevant whole package 

value from Table 67 by the “Base to -1” weight from Table 68.  The calibration weight is the value of w which, in most cases, 

equates wa+(1-w)b = w(-6%)+(1-w)(0%), where a and b are the level -1 indifference costs for the “Cost of Option A = -

6%” and “Cost of Option A = 0%” treatments respectively. The value of w is constrained to lie between 0 and 1, however, in 

order not to extrapolate values outside of the range of treatments shown in the survey.  * indicates that the calibration weight 

is constrained. 

 

 

Calibrated Package Values 

Table 70 applies the calibration weights from Table 69 to the two sets of values in Table 67 to 

obtain calibrated whole package values for central, low and high base cost assumptions.  

Furthermore, the table applies the package level weights from Table 68 to calculate the values 

of three packages of service level changes from the Base starting point.  Here we see, for 

example, that, based on the Full sample, log, model, with assumed base cost = +1%, dual-

service business customers are willing to pay 10.7% on top of their annual water and 

sewerage bill for an improvement of all services up to Level +2.  
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Table 70: Business Package Values, By Customer Segment, CV Model, Assumed Base Cost & 
Sample 

Customer Segment, Model, Assumed Base Cost 
& Sample 

Whole package value Sub-package values 

Mean 

95% Conf 
Interval 

Base to 
-1 

Base to 
+1 

Base to 
+2 

Dual-service customers       

Full sample, log, base cost = +1% 15.4% (13.5%, 17.3%) -4.8% 5.5% 10.7% 

Full sample, log, base cost = 0% 16.9% (15.0%, 18.7%) -5.2% 6.0% 11.7% 

Full sample, log, base cost = +3% 12.5% (10.6%, 14.4%) -3.9% 4.5% 8.7% 

Full sample, linear, base cost = +1% 15.2% (13.4%, 16.9%) -4.7% 5.4% 10.5% 

Valid sample, log, base cost = +1% 15.2% (13.6%, 16.8%) -4.7% 5.4% 10.5% 

Sewerage only customers       

Full sample, log, base cost = +1% 7.0% (2.9%, 11.1%) -2.0% 2.6% 5.0% 

Full sample, log, base cost = 0% 8.4% (4.3%, 12.5%) -2.4% 3.1% 6.0% 

Full sample, log, base cost = +3% 6.0% (1.9%, 10.1%) -1.7% 2.2% 4.3% 

Full sample, linear, base cost = +1% 6.7% (2.6%, 10.9%) -1.9% 2.5% 4.8% 

Valid sample, log, base cost = +1% 2.5% (-3.5%, 8.4%) -0.7% 0.9% 1.8% 

Mean whole package values are derived by the formula: w*wpv_low +(1-w)*wpv_high, where w is the calibration weight from 

Table 69, and wpv_low and wpv_high are the whole package values from Table 67 for the “Cost of Option A = -6%” and “Cost of 

Option A = 0%” respectively.  Sub-package values are derived by multiplying the mean whole package value from this table by the 

relevant package level weight from Table 68. 

 

Variation of Attribute Preference Weights by Customer Segments 

The following tables, from Table 71 to Table 76, show the derived overall attribute weights 

for business segments for each of the lower level exercises.  Note that no significant 

differences were found between businesses according to number of employees.  For all other 

segmentations, attribute preference weights were significantly jointly influenced by 

differences in segment for at least one of the exercises. 26 

 

(Note that the “Full sample” attribute weights in these tables differ from the figures presented 

in Table 18 and Table 19 because of a difference in estimation method.  The main results are 

based on “mixed logit” models, whereas the results in the segmentation tables are based on 

“conditional logit” models.  The mixed logit models are more robust, but they are time 

consuming to estimate, which precluded using them for all the segmentation models). 

 

                                                 
26 Results for all segmentations are based on econometric models estimated for individual segments.  Tests of 

joint significance were carried out by estimating a joint heteroskedastic conditional logit model including 

interaction variables to estimate separate coefficients for each segment, and then testing the restriction that the 

model collapses to a common coefficient for all segments for each attribute.  Likelihood ratio tests are employed 

for this test.  All individual models and test results are available on request. (There are too many results to report 

even for a report appendix.) 
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Table 71: Water Service Attribute Preference Weights, by Business Segment: Dual Customers, 
Hampshire & Isle of Wight 

 

N 

Attribute weights and std errors, by attribute 

Discolouration Interruptions Hosepipe bans Rota cuts Long term 

Weight S.E. Weight S.E. Weight S.E. Weight S.E. Weight S.E. 

Full sample            

All 204 15.3% 2.4% 9.2% 2.9% 12.7% 2.2% 0.0% 2.2% 10.2% 2.5% 

Sector            

Manufacturing
(1)

 21 - - - - - - - - - - 

Services 175 17.8% 2.3% 9.3% 2.9% 12.2% 2.2% 0.7% 2.2% 7.7% 2.4% 

Other sector
(1)

 8 - - - - - - - - - - 

Employees
(2)

            

<10 106 16.6% 2.5% 3.4% 2.4% 10.3% 1.5% 2.2% 2.1% 8.9% 2.0% 

10-50 70 13.6% 2.9% 12.0% 3.4% 10.3% 2.5% 2.6% 1.9% 9.5% 2.7% 

>50 26 15.8% 10.3% 4.7% 11.6% 28.3% 14.0% -9.6% 12.2% 12.6% 11.0% 

Bill            

<1000 103 11.2% 1.4% 6.6% 1.3% 6.2% 1.1% 4.8% 1.3% 6.7% 1.2% 

1000-5000 65 7.7% 2.4% 2.2% 2.7% 11.9% 2.8% 2.8% 2.0% 10.7% 2.5% 

>5000 36 11.2% 1.4% 6.6% 1.3% 6.2% 1.1% 4.8% 1.3% 6.7% 1.2% 

Estimates derived from econometric models estimated on each segment individually. Results for all segments are obtained 

from conditional logit models. (1) The small number of observations prevented the estimation of the attribute weights for the 

Manufacturing and Other Sector segments (2) Observations with missing values for number of employees were excluded 

from analysis.  

 
Table 72: Water Service Attribute Preference Weights, by Business Segment: Dual Customers, 
Kent & Sussex 

 

N 

Attribute weights and std errors, by attribute 

Discolouration Interruptions Hosepipe bans Rota cuts Long term 

Weight S.E. Weight S.E. Weight S.E. Weight S.E. Weight S.E. 

Full sample            

All 351 13.3% 1.9% 10.7% 2.0% 14.1% 2.5% 5.4% 1.7% 3.9% 2.1% 

Sector            

Manufacturing
(1)

 29 - - - - - - - - - - 

Services 312 13.0% 2.1% 11.9% 2.1% 14.4% 2.6% 5.1% 1.8% 3.3% 2.4% 

Other sector
(1)

 10 - - - - - - - - - - 

Employees
(2)

            

<10 192 10.1% 2.1% 7.5% 1.6% 12.6% 1.6% 4.3% 1.7% 7.0% 1.5% 

10-50 102 17.8% 3.4% 6.1% 3.7% 13.9% 3.9% 4.2% 3.0% 5.9% 3.9% 

>50 52 12.1% 4.6% 17.1% 5.0% 15.7% 7.2% 6.8% 4.0% 0.1% 5.2% 

Bill            

<1000 161 11.7% 2.1% 8.3% 1.7% 10.6% 2.0% 2.7% 1.4% 2.1% 1.9% 

1000-5000 125 10.7% 1.4% 8.0% 1.4% 11.7% 1.7% 4.3% 1.2% 0.6% 1.5% 

>5000 65 14.1% 3.1% 11.7% 3.2% 14.9% 3.8% 6.2% 2.6% 5.4% 3.2% 

Estimates derived from econometric models estimated on each segment individually. Results for all segments are obtained 

from conditional logit models. (1) The small number of observations prevented the estimation of the attribute weights for the 

Manufacturing and Other Sector segments (2) Observations with missing values for number of employees were excluded 

from analysis.  
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Table 73: Sewerage & Customer Service Attribute Preference Weights, by Business Segment: 
Dual Customers 

 

N 

Attribute weights and std errors, by attribute 

Internal sewer 
flooding 

External sewer 
flooding 

Odour from sewage 
works 

Customer service 

Weight S.E. Weight S.E. Weight S.E. Weight S.E. 

Full sample          

All 555 9.7% 0.8% 7.0% 0.6% 4.5% 0.6% 4.7% 0.8% 

Region          

Hampshire /IOW 204 10.0% 1.6% 8.4% 1.2% 4.4% 1.1% 5.3% 1.3% 

Kent/Sussex 351 9.7% 1.0% 6.4% 0.7% 4.6% 0.7% 4.5% 1.0% 

Sector          

Manufacturing 50 5.5% 1.5% 3.1% 1.2% 2.8% 1.0% 3.1% 1.4% 

Services 487 10.1% 0.9% 7.6% 0.7% 4.7% 0.7% 5.1% 0.9% 

Other sectors (1) 18 8.8% 1.4% 3.3% 1.0% 5.0% 0.7% - - 

Employees (2)          

<10 298 9.1% 1.0% 5.6% 0.8% 4.0% 0.9% 6.7% 0.9% 

10-50 172 8.5% 1.3% 4.9% 0.8% 4.4% 0.7% 3.2% 1.1% 

>50 78 10.8% 1.7% 9.7% 1.4% 4.8% 1.5% 4.3% 1.7% 

Bill          

<1000 264 11.6% 1.0% 7.9% 0.8% 7.3% 0.9% 8.3% 0.8% 

1000-5000 190 11.7% 1.1% 7.2% 0.9% 7.5% 1.0% 9.1% 1.0% 

>5000 101 8.7% 1.0% 6.5% 0.8% 3.5% 0.7% 3.4% 0.9% 

Estimates derived from econometric models estimated on each segment individually. Results for all segments are obtained 

from conditional logit models. (1) Customer service was excluded from the "Other sector" model due to an incorrect sign and 

statistical insignificance, (2) Observations with missing values for number of employees were excluded from analysis. 

 
Table 74: Environmental Impacts Attribute Preference Weights, by Business Segment: Dual 
Customers 

 

N 

Attribute weights and std errors, by attribute 

Pollution incidents River water quality Bathing water quality 

Weight S.E. Weight S.E. Weight S.E. 

Full sample        

All 555 11.4% 1.1% 9.0% 1.0% 6.4% 0.9% 

Region        

Hampshire/IOW 204 12.7% 1.4% 9.9% 1.4% 5.5% 1.3% 

Kent/Sussex 351 10.4% 1.5% 8.3% 1.3% 6.8% 1.2% 

Sector        

Manufacturing 50 16.7% 4.4% 14.1% 4.8% 5.5% 5.4% 

Services 487 10.4% 1.1% 8.2% 1.0% 6.2% 0.9% 

Other sectors 18 23.9% 5.8% 18.6% 5.5% 3.0% 5.3% 

Employees (1)        

<10 298 13.7% 1.8% 9.4% 1.7% 10.0% 1.4% 

10-50 172 13.6% 2.1% 11.0% 2.1% 6.6% 2.1% 

>50 78 8.0% 1.4% 6.5% 1.3% 4.1% 1.1% 

Bill        

<1000 264 12.3% 1.2% 8.8% 1.2% 8.4% 1.2% 

1000-5000 190 12.8% 1.3% 7.6% 1.2% 8.7% 1.2% 

>5000 101 11.0% 1.4% 9.3% 1.3% 5.4% 1.2% 

Estimates derived from econometric models estimated on each segment individually. Results for all segments are obtained 

from conditional logit models. (1) Observations with missing values for number of employees were excluded from analysis. 
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Table 75: Sewerage & Customer Service Attribute Preference Weights, by Business Segment: 
Sewerage Only Customers 

 

N 

Attribute weights and std errors, by attribute 

Internal sewer 
flooding 

External sewer 
flooding 

Odour from sewage 
works 

Customer service 

Weight S.E. Weight S.E. Weight S.E. Weight S.E. 

Full sample          

All 234 21.4% 3.5% 9.4% 2.9% 14.9% 3.1% 8.8% 2.8% 

Sector          

Manufacturing (1) 14 16.0% 29.5% - - 43.4% 17.9% 40.7% 14.0% 

Services 213 20.7% 3.6% 9.6% 2.7% 13.8% 3.0% 8.4% 2.8% 

Other sectors (2) 7 30.4% 9.9% 24.9% 7.2% 10.7% 9.0% - - 

Employees (3)          

<10 121 19.5% 3.7% 11.7% 2.7% 11.1% 2.3% 8.8% 1.9% 

10-50 77 33.7% 16.1% 5.5% 10.3% 0.3% 10.9% 9.7% 7.8% 

>50 34 19.3% 5.5% 5.9% 4.0% 23.0% 4.6% 9.4% 4.2% 

Bill          

<1000 111 23.5% 3.1% 10.9% 2.3% 8.4% 2.8% 9.2% 2.6% 

1000-5000 93 23.4% 4.1% 15.0% 2.9% 6.6% 3.9% 9.7% 3.2% 

>5000 30 20.7% 6.0% 7.0% 5.2% 20.4% 5.0% 9.7% 4.9% 

Estimates derived from econometric models estimated on each segment individually. Results for all segments are obtained 

from conditional logit models. (1) External sewer flooding was excluded from the Manufacturing model due to incorrect sign 

and statistical insignificance, (2) Customer service was excluded from the Other Sector model due to an incorrect sign and 

statistical insignificance  (3) Observations with missing values for number of employees were excluded from analysis 

 

 
Table 76: Environmental Impacts Attribute Preference Weights, by Business Segment: 
Sewerage Only Customers 

 

N 

Attribute weights and std errors, by attribute 

Pollution incidents River water quality Bathing water quality 

Weight S.E. Weight S.E. Weight S.E. 

Full sample        

All 234 21.0% 3.6% 4.7% 3.5% 19.8% 3.8% 

Sector (1)        

Manufacturing 14 - - - - - - 

Services 213 22.3% 4.0% 5.3% 3.8% 20.0% 4.1% 

Other sectors 7 - - - - - - 

Employees (2)        

<10 121 22.2% 5.7% 11.4% 3.4% 15.3% 4.5% 

10-50 77 26.6% 6.0% 2.1% 6.1% 22.2% 6.4% 

>50 34 16.4% 7.5% 2.1% 8.6% 24.0% 9.4% 

Bill(3)        

<1000 111 20.1% 2.3% 16.5% 2.3% 11.5% 2.5% 

1000-5000 93 25.6% 3.4% 11.8% 2.5% 7.9% 3.2% 

>5000 (1) 30 17.9% 4.5% - - 24.3% 4.7% 

Estimates derived from econometric models estimated on each segment individually. Results for all segments are obtained 

from conditional logit models. (1) Models for “Manufacturing” and “Other sectors” could not be estimated due to small 

sample sizes.  (2) Observations with missing values for number of employees were excluded from analysis  (3) River water 

quality was excluded from the Bill>5000 models due to an incorrect sign and statistical insignificance. 
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Willingness to Pay Variation by Customer Segments 

The following tables show how willingness to pay varies across business customer segments.  

Table 77 shows results for dual-service customers and Table 78 shows results for sewerage 

only customers. 

 
Table 77: Business Whole Package Values, By Customer Segment: Dual customers 

 N Mean 95% Conf Interval 

Full sample     

All 555 17.7% 15.8% 19.5% 

Region     

Hampshire /Isle of Wight 204 16.0% 13.4% 18.7% 

Kent/Sussex 351 18.6% 16.0% 21.3% 

Sector     

Manufacturing 
(1)

 50 - - - 

Services 487 16.4% 14.5% 18.2% 

Other sector 
(1)

 18 - - - 

Employees 
(2)

     

<10 298 14.2% 9.0% 19.4% 

10-50 172 18.8% 16.5% 21.1% 

>50 78 17.2% 14.5% 19.9% 

Bill     

<1000 264 18.5% 11.5% 25.5% 

1000-5000 190 15.8% 9.3% 22.3% 

>5000 101 17.9% 15.9% 19.9% 

Estimates derived from the random effects probit model with log-linear distribution. Cost of Option A=-6%. (1) The small 

number of observations prevent the estimation of the random probit model for the Manufacturing and Other Sector segments, 

(2) Observations with missing values for number of employees were excluded from analysis. 

 

Table 78: Business Whole Package Values, By Customer Segment: Sewerage Only customers 

 N Mean 95% Conf Interval 

Full sample     

All 234 12.0% 7.9% 16.1% 

Sector     

Manufacturing 
(1)

 14 - - - 

Services 213 12.2% 7.7% 16.7% 

Other sector 
(1)

 7 - - - 

Employees 
(2)

     

<10 121 13.4% 7.3% 19.4% 

10-50 77 19.3% 7.8% 30.8% 

>50 
(1)

 34 - - - 

Bill     

<1000 111 17.0% 10.3% 23.7% 

1000-5000 93 20.6% 7.6% 33.6% 

>5000 
(1)

 30 - - - 

Estimates derived from the random effects probit model with log-linear distribution. Cost of Option A=-6%. (1) The small 

number of observations prevent the estimation of the random probit model for the Manufacturing, Other Sector, Employees: 

More Than 50 and Bill>5000 segments, (2) Observations with missing values for number of employees were excluded from 

analysis. 
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APPENDIX D 

PEER REVIEW COMMENTS AND RESPONSES 
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APPENDIX D PEER REVIEW COMMENTS AND RESPONSES 

Overall Appraisal of the Study 

<TO BE INSERTED ONCE RECEIVED FROM RICHARD CARSON.> 
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REVIEW OF THE MAIN STAGE STATED PREFERENCE SURVEY INSTRUMENT 
(DRAFT 3) 

TO: Paul Metcalfe 

FROM: Richard Carson 

Date: 28 July 2012 

RE: Review of Draft Southern Water Survey Instrument 

I have three major comments on the survey instrument and accompanying show cards.  The 

first of these is that some choice sets seems to have several policy options that fit together as a 

package and one that doesn’t. The best example of this is on Show Card B (Water Service 

Failures) where persistent discoloration (that occurs at random and lasts for a week), water 

supply interruption, hosepipe bans, rota cuts, and longer term stoppage all happen randomly 

and for some reasonably short term duration. However, the last attribute is persistent low 

water pressure which impacts 315 properties. This is not a random event and has an indefinite 

duration. The alternatives that do not fit the overall set should be dropped. There are too many 

attributes and these are unlikely to impact any survey respondent, whereas all households are 

plausibly at risk for the other types of water service failures. 

We have accepted Richard Carson’s recommendation, and, with agreement from Southern 

Water, have dropped the low pressure attribute accordingly. 

The second problem is that multiple denominators are used for expressing the current chance 

of occurrence. This is best seen in Show Card A that use denominators of 5 years, 80 years, 

and 1000 years and in other variants such as Choice Card B1 that use further denominators of 

10, 50, and 200 years. My recommendation is to try to express all of these occurrence 

frequencies in terms of the chance of occurring in 100 years. 1000 years is simply too long for 

most people to reasonably think about and since the levels used like 32 in 1000 this could 

easily be rounded to 3 in 100. This will make the choice task easier for respondents.  There is 

probably an element of false precision to think that respondents are drawing strong 

distinctions between 30 in 1000 and 32 in 1000. 

We understand the position taken by Richard Carson, but the recommendation to try and 

express all the risk levels as chances in 100 years is in fact unworkable.  This is due to the fact 

that some risk levels, and changes in risk levels, are smaller than 1 in 100.   

The issue of low risk levels was explicitly considered as part of the UKWIR (2011) project, 

and alternative ways of presenting low risks were tested with respondents in depth interviews.  

The finding from this research, and the recommendation made by UKWIR (2011), was that 

risk levels are best expressed as “1 in X”, for X less than 100, and “X in 1000”, or “X in 

10,000” for chances less than 1 in 100.  We have adopted this approach in the survey 

instrument for all attributes except “Rota cuts” where the levels span both sides of 1 in 100.  

(The actual range is “1 in 50” to “1 in 200”.)   

We have discussed the issue with Richard Carson, and have agreed to retain the levels we 

have used, but to provide some additional explanation around Showcard A where we 

introduce the risk presentation. 

The third is to use a single annual increase in the Choice Cards.  
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Our original wording for the cost attribute is based on the recommendation UKWIR (2011).  

We have discussed this issue with Richard Carson, and he has indicated that he is comfortable 

with us keeping the original wording.  

Detailed Comments on the Survey Instrument and Show Cards 

1. Recruitment Section 

Change “Please could I” to “Could I please” 

Changed. 

Change “years..” to “years.” [Also fix on page 2] 

Changed. 

Q2. It is not clear exactly what question the interviewer is asking here as this language mainly 

seems to consist of probes. Not clear what the coding categories are. Perhaps most important, 

this question does not seem to be being used for screening purposes and hence could be asked 

later if it is not. 

This is a question Accent interviewers are very comfortable with, and works well to elicit 

SEG, which is one of the quota criteria.  We have agreed with Richard Carson to leave the 

question as it is. 

2. Intro to Main Survey 

Change “check you” to “check to see if you”. 

Changed. 

3. Background Questions 

Q8 and Q10, some parts of the question asked seems to be missing. 

Q8 has been dropped as it duplicates a question already asked in recruitment. 

Q10 is written to instruct the interviewer to reiterate what the bill is to the respondent.  The 

bill is known from the recruitment stage; and the label Q10 is simply used as an input field to 

draw the data from the recruitment section into the main questionnaire so as to allow the 

interviewer to see that response when reiterating the bill to the respondent.  

Q11, this question doesn’t seem to make much sense. Would substitute a question asking 

about how satisfied (on a five point scale) with Southern Water Company service the 

respondent is. 

The question is useful to gauge the attitude of the respondent towards the size of their bill.  

We would expect those that say it is far too much to be willing to pay less than those who say 

it is about right.  Richard’s suggestion doesn’t do that.  

We have discussed this question with Richard Carson, and he has accepted our reason for 

including it. 
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Q12 and Q13, might be tempted to add “Within the last month” to separate out frequent water 

users. 

Agreed, and changed accordingly. 

p. 4, “first/next” since this is the first set of choice questions “first” should be used. 

We are rotating the exercises, hence it could be either first, second or third.  Hence, the 

original wording is correct.  

We have discussed this text with Richard Carson, and he has accepted our reason for retaining 

it. 

p. 4, text needs to describe what large triangle at top of page means. On Show Card A (and 

elsewhere) that this language points to 100% chance per year is confusing since some of the 

attributes describe short run phenomena. What this triangle should be trying to say is that the 

event happens once every year. This is different than implying that it happens multiple 

times/continuously every year. If all occurrences are expressed with a denominator of a 100, 

the language here should incorporate that.  

The following text has been added to clarify the explanation of risks:  

“Some types of incident, such as a hosepipe ban, occur once every few years but when they 

occur they affect the whole of Southern Water’s supply area.  Other types of incident, such as 

a water supply interruption, happen more frequently, but affect only a small number of 

properties at a time.”   

 

“The chances shown on this card reflect both the chance of the incident itself, and the number 

of households affected.”  

 

In addition, the following question has been added, for cognitive testing only:  

“Is there anything you find difficult to understand about this showcard, or about the 

explanation I have just given? What was difficult to understand? PROBE.” 

p. 4, “If Q5=1” language on triangle at top of card referring to hosepipe ban is confusing 

because the first large triangle doesn’t refer to hosepipe bans but rather is designed to 

illustrate occurrence every year.  

The text has been revised and should now be less confusing.  We have also added the 

cognitive question referred to in response to the previous comment so as to test respondent 

understanding of the explanation given. 

Q15, change “in future” to “in the future”.  

Changed. 

p. 6, top of page, change “if a level is shaded” to “if a level in column A or column B is 

shaded” 

Changed. 
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Q19, change “Which option” to “Please take a moment to review these options and tell me 

which option” 

Changed. 

p. 7, change “customer’s properties” to “customer’s property”. 

Changed. 

p. 7, change “about this?” to “about what was just read?” 

The question referred to has been replaced. 

p. 7, “Currently, this happens to around 380 ….”  

This comment is now redundant following changes we have made to this part of the 

questionnaire. 

p. 7, parts of the text refer to Show Card B while other parts of the text refer to Show Card C 

(which seems to be the correct show card). 

The show card names have been changed, and all the show card references have been 

checked. 

p. 7, description of “Sewer Flooding” and Show Card C. For this choice experiment to work, 

respondents need to believe that they have some positive probability of being one of the 

customers impacted by these problems in the future. This will take some careful wording to 

convey. 

We have revised the wording on the levels of the sewerage attributes so as to reflect the 

chance of an incident occurring on average over the Southern Water customer base, rather 

than the number of properties affected, and have introduced a new show card, and supporting 

text in the questionnaire, to explain the nature of the service levels we are seeking to value.  

The new explanatory text reads: 

“This card shows the current chances of different sewerage & customer service failures 

across the Southern Water supply area as a whole.  Your property may have a greater or 

lesser chance than is shown.  For example, if you live in a property that has experienced 

sewer flooding in the past then you may be more at risk than those who have never 

experienced this type of service failure.  Likewise, if you live close to a sewage treatment 

works then you are more likely to be affected by changes in the chance of odour from sewage 

treatment works than if you live far away.  The chances shown are determined for the 

Southern Water supply area as a whole.” 

 

In addition, the following questions have been added, for cognitive testing only:  
 

Is there anything you find difficult to understand about this showcard, or about the 

explanation I have just given? What was difficult to understand? PROBE. 

 

For each of the following service areas, would you expect that your own current chance of 

experiencing a service failure incident would be more, less, or about the same as the chance 

shown on the card? Why? PROBE. 
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Odour from sewage treatment works 

Sewer flooding outside properties and in public areas 

Sewer flooding inside customers’ properties. 

 

This approach as a whole was discussed and agreed with Richard Carson. 

Q23 change “in future” to “in the future”. 

Changed. 

Q31, if you want more than one reason, the interviewer should probe for other reasons. 

There is a probe instruction already in this question, and the interviewers are trained to ask for 

additional reasons and code them all. 

p. 9, and on Showcard D “Good” is defined as quite a high level of water quality.  A level 

better than “Good” is never defined so it is not clear what “at least Good Quality” means. 

There are two possible ways to deal with this issue. The first is to introduce a higher 

“excellent” category and then talk about at “least good”. The other is to simply use the level 

“good”.  Whatever change is made, it should be made throughout the survey. 

The service levels have been changed so as to refer to simply at Good Quality, rather than “at 

least Good Quality”. 

p. 10, for bathing water, the same issue arises, but now three (and implicitly four) water 

quality levels are introduced. All of the changes, though appear to be moving the fraction 

below good to good or better, so this is the effective attribute in the DCE. This could be dealt 

with in the same way as river water by briefly defining good and excellent, and then talking 

about at “good” or defining two categories, less than good and good. 

The service levels have been changed so as to refer to “at Good or Excellent Quality, rather 

than “at least Good Quality”. 

Q33, change “showcard” to “Showcard”.  

Changed. 

p. 12, top of page, might try allowing attribute levels to vary individually rather than in 

groups. Otherwise, results will pertain to the three groups of possible changes which would be 

harder to explain.  

Our approach is based on a rationale that was not fully made clear to Richard Carson at the 

time of his review.  We have discussed this with Richard Carson and he has accepted our 

rationale and agreed for us to proceed with our existing approach. 

p. 12, consistently use periods in bullet points here and elsewhere. 

Checked. 

p. 12 change “in alternative option shown;” to “in the alternative option;”.  

Changed. 
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p. 12 (and accompanying Choice Cards). Language here as a whole is more confusing than it 

needs to be. 

The language used here is based on recommendations from UKWIR.  We have discussed this 

with Richard Carson and he was comfortable with us retaining the existing language. 

p. 12, it is hard to mix declines in service quality and rates with increases in service quality 

and rates.  

Our approach is based on a rationale that was not fully made clear to Richard Carson at the 

time of his review.  We have discussed this with Richard Carson and he has accepted our 

rationale and agreed for us to proceed with our existing approach. 

Some possible simplifications. (1) Drop “That your bill would also increase by the rate of 

inflation each year.” since inflation rate is quite low so this statement just introduces 

unnecessary uncertainty. (2) It is not clear what the difference between the next two bullet 

points “That any money …” or “That other bills …” are. The easiest thing to do is to drop the 

“That other bills …” bullet point.  

Again, the language used here is based on recommendations from UKWIR.  We have 

discussed this with Richard Carson and he was comfortable with us retaining the existing 

language. 

p. 12, last bullet point is not well explained and doesn’t match up that well with the Choice 

Card P1. What needs to be explained in the text is that the annual bill would increase by X 

each year for five years and then the addition to the annual water bill would be held fixed at 

that level.  An issue that should be raised here is whether it might be better to just have a 

single annual increase, which is the increase after five years. If the phase in is important, you 

could simply tell respondents in the text that the increase would be phased in over five years 

so that at the end of five years it would be XX and stay at that level after that. It may also be 

better to simply give respondents the annual increase due to the improved service in the 

Choice Cards rather than increasing their overall bill. If you want to remind them of their 

current overall annual bill in the survey, that would be fine, but even then people may be 

uncomfortable thinking that the survey firm knows that information.    

Again, the language used here is based on recommendations from UKWIR.  We have 

discussed this with Richard Carson and he was comfortable with us retaining the existing 

language. 

p. 13, change “P4..” to “P4.”  

Changed. 

Q51/Q52, This question is likely to be not well understood by respondents. Might reword 

along the lines of “Were any of the service levels so low or so high they were 

impossible/implausible?” If so which ones did you feel were impossible? 

Changed. 

Showcard B, since only households are being interviewed, would drop discussion of hosepipe 

bans for commercial customers. 
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We believe the fact that commercial customers are also affected may be a relevant concern to 

household customers, and so we have retained the original wording. 

Showcard B, is the term “rota” well-defined for an English sample or does it need more of a 

description? 

We have added a cognitive question to test whether the descriptions of rota cuts and all the 

other service areas are well understood by respondents. 

Showcard B, as noted earlier, the persistent low water pressure attribute does not fit with the 

other attributes. 

We agree, and this attribute has now been dropped from the survey. 

Showcard C, change “at time” to “at a time” 

Changed. 

Showcard C, would change “380” to “400” and “5900” to “6000” and likewise with other 

levels of these attributes. This type of change should also be made in relevant other places like 

the describing survey text and the Choice Cards. 

The levels of all the attributes in this exercise have been changed so as to be expressed as a 

chance out of 100,000, in line with an agreement from our discussion with Richard Carson.  

Showcard C, the attribute that does not fit this DCE is unsatisfactory customer service. All of 

the other attributes feature some type of mechanical failure with a random component and, at 

least implicitly, have some type of engineering action that could be taken to reduce the 

problem. 

We agree that customer service does not fit perfectly within this exercise.  We have discussed 

the issue with Richard Carson, however, and he is comfortable with retaining the attribute 

within the survey, on the basis that the value gained to Southern Water from inclusion of this 

attribute outweighs any marginal addition to the complexity of the survey caused by the lack 

of a good fit of the attribute with the others in the exercise. 

Showcard D, change “Southern water’s service are” to “Southern Water’s service areas are”. 

Changed. 

Showcard D, change “back in to” to “back into”. 

Changed. 

Choice Card P1 (and other Choice Cards), some analysis issues arise if one of the options is 

not the status quo option of no change and no extra expenditures. If a binary choice is going to 

be used, it may be desirable to increase the number of choice sets (these should go fairly 

quickly). The status quo option should always be in the first column to make the choices 

easier for respondents. 

We disagree with this position, and have discussed our views with Richard Carson.  He has 

accepted that we may legitimately exclude the status quo from the choice situations, provided 

we are willing to set out the assumptions under which this approach operates, which we will.  
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Choice Card P1 (and other choice cards), 14 attributes may have pushed passed the limit of 

the number of attributes that respondents will pay attention to. Having the attribute levels 

change in three groups may not solve this problem. (David Hensher and others have been 

working on models for heterogeneity in respondent’s ignoring some attributes). The two 

obvious choices for attributes to drop are “persistent low water pressure” and “unsatisfactory” 

customer service.  

We have dropped persistent low water pressure, so the number of attributes is 12 plus the bill.  

We have tested this number of attributes in previous studies and found that it generally works 

well.  We will test the performance of respondents in handling this exercise econometrically 

via the pilot survey.  

Choice Cards, would put check boxes at the bottom with standard language on prefer A/prefer 

B. This will help in getting back responses to the interviewer.  

These have been added, as suggested. 

Choice Cards C1/C2, unsatisfactory customer service attribute does not fit with other 

attributes. 

See response to same suggestion above. 

Choice Card P2 (Sewage Customers), option A, river water quality of 15%. Is this a reduction 

from the current level of 19%? If so, was that intentional (it may be that the sewage area has a 

lower river quality than the water + sewage area)? It looks odd to ask respondents to pay more 

for a decrease in quality.  

The design of the package exercise seeks to obtain values for all attributes moving from their 

worst level to their best level.  This has been discussed with Richard Carson and he is 

comfortable with our approach on this issue. 

All variants of show cards—inconsistent use (or nonuse) of periods at the end of sentences. 

These have all been checked and made consistent. 

Other Comments 

Attribute levels for the different discrete choice experiments need to be clearly specified along 

with the experimental design being used to generate the choice sets. 

The attribute levels have all been agreed with SWS, and an experimental design based on 

these levels for use in the pilot survey will follow after the cognitive testing. 

Artificial data should be generated (e.g., office staff) using the survey instrument before 

undertaking the pilot. This data can be used to test whether the parameters of interest are well-

identified and that the data can be fit with the model(s) likely to be used.  

The parameters of the intended model are all identified by construction of the design using the 

Ngene software package.  There is therefore no need to generate simulated data to check this. 
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Review of the Main Stage Draft Final Report (Version 2) 

TO: Paul Metcalfe 

FROM: Richard Carson 

Date: 1 February 2013 

RE: Review of Southern Water Customer Engagement (Economic) – Willingness to Pay 

Draft Report—Main Stage (January 2013) 

 

I have reviewed the Report on the Main Stage Study. The Report is well‐written. It describes a 

carefully done survey designed to obtain information useful for determining the public’s 

preferences for an array of service options. The analysis of that data is reasonable as are the 

estimates based on it that are cast in terms of willingness to pay for various changes. These 

estimates should be useful to Southern Water when evaluating options involving changes in 

the quality of service it provides. 

 

Below are aspects of the report that could be improved. 

 

The first of these involves the units in which the environmental attributes are reported. This 

issue first arises on p. 13 in the last paragraph where the word “discrepancy” appears and in 

Table 2 where it appears under bathing water quality that 1 site more at Good/Excellent Status 

is worth 793.6. To a large extent there is no problem but the casual reader will be confused. It 

is worth setting up how the environmental attributes are reported. The place where there is a 

problem with the bathing water attribute is that it is not defined for respondents in terms of 

“sites” but rather in terms of what fraction of the water meets particular quality standards. 

Terminology should be changed here to fit the attribute given to respondents. There is a lesser 

problem with the river water quality standard where there is a conversion into km that 

respondents did not see. In this case though it seems reasonable to convert percentage 

improvements into km improved since there are some fixed number of km as the baseline 

where “sites” are not well defined for the bathing water quality attribute. 

 

A footnote has been added to Table 2, and Tables 23-26, to make it clear what transformation 

has been applied.  This approach seems preferable to changing the units in the tables 

themselves so as to avoid confusion when applying the results in CBA, a process which is 

already well underway. 

 

Second, the report in several places says that there are supplemental analyses that are 

available upon request. These should be included on the CD accompanying the report so there 

is a complete record of the project. Likewise, (p. 20) all versions of the questionnaires are not 

included in the report, which is reasonable given their similarities. All the variants, however, 

can easily be put on the CD. 

 

These changes have been made, and the accompanying CD includes all the intermediate and 

supplemental reports and records. 

 

Miscellaneous 

 

In several places the survey is referred to as a telephone survey. It would be better to refer to 

it as a mixed‐administration mode survey or by the specific nature of the survey such as 

phone‐post‐phone where appropriate. 

 

These changes have been made. 



 

 2454 Main report_v3PM Page 180 
 

 

p. 12, Section 1.4, refer the reader here to where details of the survey administration are 

discussed. 

 

This reference has been added. 

 

p. 27, change “varied across the sample so as to prevent any bias due to order effects” to 

“varied across the sample to average over any order effects” since one is not preventing order 

effects if they exist but rather is taking the average over them. 

 

This change has been made. 

 

p. 28, three paragraphs beginning “Most importantly, …”, these are not quite correct. What 

was done here is reasonable under the key assumption made that the utility function was 

linearly additive with no higher order terms and that cost is randomly assigned. This 

assumption allows the lower part of the model to be estimated independently of cost because 

there is no interaction of the other attributes with cost; this might be spelled out either on p. 57 

or the first estimation appendix. Given this assumption, the loss of efficiency, if cost is 

included, should be quite small in a sample as large as this one. The assumption made here is 

extremely common in applied work as it makes models tractable and, in most instances, 

seems to be a reasonable approximation. From a behavioral perspective, it may be useful to 

first have respondents make tradeoffs between the non‐cost attributes, as there is clearly an 

instinctive reaction of some respondents that the water company and not customers who 

should pay for any changes. A clearer way of making this point in the “Additionally” 

paragraph is to note that not including cost in the lower level choice sets likely served to 

reduce strategic behavior. As in the comment above for p. 27, rotation averages over order 

effects rather than mitigates against them. The paragraph beginning “Since the package DCE 

…” should be dropped as the “no additional value” statement is not strictly true. Including the 

cost variable in the lower level would have reduced the size of the WTP confidence intervals. 

One can think of this as a bias versus variance tradeoff. If one thought that strategic behavior 

was an issue, one might well make the decision you made to reduce bias at the expense of 

incurring greater variance. 

 

This section has been revised to address all the concerns expressed here. 

 

p. 28, last paragraph, consistency with welfare economics is not something that gets voted on 

and the proof is not that difficult. Again, it is better to think of this as a bias versus variance 

issue. The 6% issue in Table 44 is the direct result of not having a zero status quo alternative. 

It is often more efficient to have respondents make tradeoffs that do not involve the status quo 

if one stays on the same utility surface or if utility surfaces close to the one passing through 

the status quo have roughly the same curvature. If one is on a utility surface that does not 

represent the same tradeoffs as the one passing through the status quo, then one gets bias. 

 

This section has been revised to express our rationale for excluding the SQ option more fully. 

 

p. 30, change “be identifiable” to “be statistically identifiable” 

 

This change has been made. 

 

p. 33, need to describe the “lifestyle” sample. I assume this is the “mobile” group. If so, it is 

useful to put in what fraction of the sample came from each of the two frames. It might also 
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be useful in an appendix to compare the demographics of these two subsamples and the 

internet panel sample. 

 

The main text now describes and motivates the use of the lifestyle sample, and states what 

proportion comes from this sampling frame.  

 

p. 37, paragraph beginning “Just over …”. This language is confusing because the 29% is 

being treated as an income category. It might be best to do this table with those giving their 

income and noting in the text that 29% did not provide their income. 

 

This change has been made. 

 

p. 59, Table 18 (and other relevant tables). It would be best to put in a footnote of what 

H/IoW and K/S mean so that the tables stand by themselves. 

 

These changes have been made throughout the document. 

 

Appendix C, it would be useful to put page numbers on this appendix. 

 

Page numbers have now been inserted throughout the appendices. 

 

Appendix C, estimates are based on combining a mixed logit model for the lower level with a 

random effects probit at the top level. This most likely does not cause problems and what has 

been done is common in applied work because there is not a good bivariate logit model and 

mixed logit works much better in practice when there are a reasonable number of attributes. 

Effectively, the assumption that has been made is that the error component from the lower 

level mixed logit and the upper level random effects probit model are independent. Under this 

assumption, the two models can be fit sequentially in what is essentially a limited information 

maximum likelihood framework rather than a full information maximum likelihood 

framework that would have jointly estimated all of the parameters. The latter might have 

taken weeks if not months to converge, if it did converge. 

 

Appendix C, first page, bottom of page “takes better account of the correlation of utilities 

within individuals”. This is true but it might be better expressed as allowing households to 

have different preference parameters and noting that the off‐diagonal elements of the 

variance‐covariance matrix in the mixed logit are assumed to be zero. 

 

In fact, the estimator used did allow for correlation across attributes; (the corr option was 

specified in Stata’s mixlogit command).  The surrounding text has been changed accordingly 

to indicate that this was done.  Additionally the text has been changed to motivate the mixed 

logit model by saying:  

 

“We select the mixed logit results to take forward for calculating attribute weights because of 

the fact that this estimator allows households to have different preference parameters, and is 

thereby less restrictive than the conditional logit estimator.”    

 

Appendix C, Core models second paragraph, and Table 44. While the parameter is being 

interpreted as the marginal utility of income, this parameter can be picking up 

misspecification in the sense of deviations from assumed log‐normal distribution, deviations 

from the linearly additive specification, or deviations in the curvature of different utility 

surfaces from the one passing through the status quo. It can also imply the implausible 
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negative marginal utility of income. In any event, the best way to look at this model is that it 

adds an extra parameter, and hence, is a more flexible specification. A statistical test rejects 

the need for this extra parameter, so it is best not to present results with it. 

 

The text has been revised in light of this comment to now read: 

“Each model includes a constant term and a dummy variable indicating the second question, 

ie the follow up, for each respondent, as well as a cost variable.  The cost variable measures 

the cost of Option B only; that is, it constrains the cost of Option A to have zero impact on 

utility.  This constraint was imposed on the basis that unconstrained models – ie those with a 

parameter for the cost of Option A as well as for the cost of Option B - found the anomalous 

result that respondents tended to prefer Option A when Option A cost 0% than when it cost 

-6%.  On a strict interpretation, this implies a negative marginal utility of money, which is 

theoretically unreasonable.  The results could have arisen, however, due to some 

misspecification in the sense of deviations from the assumed log-normal distribution, 

deviations from the linearly additive specification, or deviations in the curvature of different 

utility surfaces from the one passing through the status quo.  Since the cost of option A 

parameter was statistically insignificant, we imposed the theoretically motivated restriction 

that the marginal utility of money should not be negative and removed the variable from the 

model.  The implication of this constraint, as will be seen in the results to follow, is that WTP 

is perfectly correlated with the cost of Option A on which it is conditioned.” 

 

Appendix C, paragraph beginning “Finally, it is worth nothing …” change “economically 

significant” to “economically meaningful”. It might be worth noting that the downward bias 

on this double‐bounded estimator is what is typically seen. As long as the bias is not large, 

this is often seen as a desirable tradeoff from a mean squared error perspective relative to the 

single bounded probit. 

 

A note has been added to this effect in the relevant place in the text. 

 

Appendix C comments are also generally applicable to Appendix D. 

 

Changes have been made to the business analysis appendix accordingly. 
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APPENDIX E 

TERMS OF REFERENCE 
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APPENDIX E TERMS OF REFERENCE 

Extracted from document: F472b Master Standard Framework Agreement v0.4 
issued by Southern Water Services Ltd 16 April 2012 
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