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Background to valuation in the 2019 price review (PR19) for water industry

• Anglian Water’s valuation work for PR19 seeks to estimate the benefit of various services provided by the company, as 
part of a cost-benefit analysis (CBA) intended to guide investment planning. Valuation provides insight on customer 
priorities and the value that customers place on improving and maintaining water and waste water services.

• Ofwat’s PR19 challenge to industry:  customer engagement is a central part of PR19 and expectation of a step change in 
customer engagement.  Water companies are to develop a richer evidence base, use innovative techniques in addition to 
traditional preference methods, and use multiple sources of data for triangulation of results

• The two main methods used in recent years in the water industry are:

▪ Stated Preference methods (SP) – These are survey-based, eliciting monetary values for incidents by asking people 
what value they attach to specified changes in, for example, preponderance or mitigation.

▪ Revealed Preference methods (RP) – The value of incidents is estimated using data of how people behave in the 
face of real choices.

• An alternative innovative technique is Wellbeing Valuation – a recently developed method of valuing outcomes based on 
people’s Subjective Wellbeing. 



Wellbeing Valuation approach

Estimates the impact of services on the 
subjective wellbeing (SWB) of individuals who 
actually experience those services; then 
estimates the income change that would result 
in an equivalent change in SWB. 

+ Based on actual experience 
+ People not asked explicitly about the service
+ Accounts for adaptation
+ Cost-effective method
+ Wide application 

- Mainly picks up use value 
- Cannot value future changes
- Hard to value marginal changes

Method recognised in HMT Green Book 

and OECD Guidelines.

Used in 100+ 

published studies

The Wellbeing Valuation approach is recognised in Government best-practice guidelines



SWB’s increasing prominence in policy and academia



Wellbeing Valuation approach has been used in a range of sectors



• ONS measure subjective wellbeing via four standard questions, also recommended by the OECD.

• We took life satisfaction as our core measure as it is evaluative (offering a broad assessment of wellbeing) and 
has a large body of evidence supporting its validity and rigour (Waldron, 2010).

• We took this data from the ONS’s Annual Population Survey (APS) – a UK household survey which also contains 
extensive demographic information. It surveyed 64,526 respondents in the Anglian region during 2011-2016. 
The location of respondents is pinned down at full postcode level. 

• Overall, how satisfied are you with your life nowadays?Life satisfaction

• Overall, to what extent do you feel the things you do in your life are worthwhile?Worthwhile

• Overall, how happy did you feel yesterday?Happiness

• Overall, how anxious did you feel yesterday?Anxiety

Data: For robustness we used the ONS’ standard subjective wellbeing questions



• This included information on the type, postcode 
location, and dates of flooding incidents.

• This information is based on Anglian Water’s 
operational data. It splits flooding into three
categories:

• Water flooding, n=5,063.

• Internal sewer flooding (domestic and 
non-domestic), n=3,131.

• External sewer flooding, n=47,208.

• For the purposes of our analysis we also grouped 
the different flood categories in an All flooding
category.

Data: We combined this data with Anglian Water’s information on flooding incidents



• Estimate impact on SWB for customers  by comparing       
wellbeing between individuals who were potentially affected 
by incidents to those who were not

• Regression coefficient of the incident on wellbeing (𝛼) is 
compared to the coefficient of the impact of yearly income
on wellbeing (β)

• The wellbeing value is then approximately calculated as 𝛼/β

• 𝛼 is the incident coefficient calculated from the study’s 
regression

• β, the impact of income on SWB, is taken from Fujiwara 
and Dolan (2016). The coefficient uses lottery wins as 
exogenous variation in income to estimate the causal 
effect of income on life satisfaction

Methodology: Overview of Wellbeing Valuation method 



• Survey respondents were classified as potentially affected by a type of incident if there was an incident of that 
type within a specified distance of their postcode in a specified time period preceding their survey response.

• We chose the thresholds that best balanced the need for a good sample size of potentially affected households 
and behaviourally plausible assumptions about the reach (in time and space) of incidents.

• The wide reach of the distance threshold means that there may be some people who are coded as affected, but 
are not in practice. However, we address this through aggregation.

Incident type Distance threshold Time period threshold Number potentially affected in the sample

All flooding <500m <6 months (183 days) 27,491

Roadworks <500m <1 month (31 days) 26,800

Water flooding (internal) <50m <3 months (92 days) 96

Internal domestic sewer flooding <50m <6 months (183 days) 85

External sewer flooding <500m <6 months (183 days) 24,646

Methodology: We used distance and time thresholds to identify those individuals 
who were potentially affected by incidents



• As our statistical regressions looked at individual wellbeing, we first converted the results to the property level.

• Second, we scaled by the period of time specified in the threshold.

• Finally, we multiplied by the number of properties estimated to be potentially affected, to arrive at a per 
incident valuation. This accounts for the fact that the initial valuation is an average for all households in the 
posited area whether these are affected in practice or too far away.

We also made adjustments to the flooding valuations to ensure they were on a suitable per property 
(area) basis to ensure consistency with Anglian’s societal valuation framework :

• We divided the internal flooding incident valuations by the average number of properties affected per incident.

• We divided the external sewer flooding valuation by the average number of households in a full postcode area 
in the Anglian region, in effect assuming that an external flood impacts on the full area.

• The values are also adjusted for average compensation payments from AW

Methodology: We translated the regression results into suitable per incident per 
property values



• Internal sewer flooding has a larger impact per property than internal water flooding.

• Internal sewer flooding has a larger wellbeing impact per property than external sewer 
flooding. 

• Adjusting the results for estimates of compensation does not affect the valuation results for any of the 
flooding types. 

• The analysis also shows that exposure to flooding is associated with:

▪ Increased anxiety 

▪ Reduced health (measured as self-reported general health)

Incident type Water flooding (internal) Internal sewer flooding (domestic) External sewer flooding

Wellbeing value per incident £85,240 £263,814 £369,815

Wellbeing value per property £53,825 £166,587 £21,754

Results: Best-practice estimates of wellbeing value have been obtained for all flooding types

Caveats: causality; measurement error; impacts outside of local area. 



For flooding incidents, the PR19 recommended values for unscaled and scaled (*) values draw upon 
various sources including stated preference (SP) and wellbeing values (WV)

:

*

*Scaled values account for so called package effects – WTP to pay to prevent all types of incidents is less than sum of WTP to 
prevent each incident individually

Incident
Wellbeing Valuation (per 
household, per incident)

Unscaled (per 
household (area), per 

incident) 

Scaled (per household 
(area), per incident) 

External sewer flooding £22k £24k £9.6k

Internal sewer flooding (domestic) £167k £307k £89k

Internal water flooding £54k £126k £33k

Triangulation: Anglian Water  developed a detailed and more transparent approach 
to triangulation of valuation evidence to deliver recommended values for PR19 



Triangulation: assess valuation evidence to produce recommended ranges

There are a number of potential reasons for why the 
stated preference results and our wellbeing results 
may differ: 

• SP methods include non-use values. 

• WV may reflect impacts on wellbeing of individuals 
who were affected by an incident experienced by 
others in their local neighbourhood

• WV values are based on experience rather than 
projections of impact (SP). This creates a significant 
difference due to information and adaptation 
effects

• SP represent WTP per property for given change in 
the risk of flooding, whilst the wellbeing values 
capture the average impact of a flooding event that 
has already occurred, per property affected. Source:  Valuation Completion Report, Anglian Water, ICS, eftec, June 2018



➢PR19 challenge from Ofwat to take a step up in customer engagement, develop a richer evidence 
base, use innovative techniques in addition to traditional preference methods, use multiple sources 
of data for triangulation of results

➢This study is the  first to measure the impact on subjective wellbeing of water-industry-related 
flooding incidents in the UK.  

➢Provides a foundation for applying the wellbeing valuation method to other types of water-related 
incidents for further triangulation of existing methods.  Potential areas for  application include 
supply interruptions, odour, pollution incidents.  

Conclusions 
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