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Abstract

Stated preference (SP) studies are typically uakient at one point in time, while the results may be
relied on in decision-making several months or eyears later. This reliance is only justified if
values are stable over time, an assumption whictoisbtable given the onset of an economic
downturn. We assess the reliability of values makefore an economic downturn for application
during the downturn, via analysis of responseswvio thear identical surveys conducted respectively
before and during the 2008-2010 economic recessitie. surveys were valuing near identical sets of
permanent water sector service and environmentgrowements. Each survey employed a
dichotomous choice and a payment card contingdogtran question. Our main result is that the
economic downturn led to lower payment card resgomsit had no effect on the values elicited via a
dichotomous choice (ie referendum-type) contingealuation question. We explore potential
explanations for this finding in light of the lisgure on closed-ended versus open-ended elicitation

method comparisons.
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1. Introduction

Stated preference (SP) studies are typically uakient at one point in time, while the results may be
relied on in decision-making several months or eyears later. This reliance is only justified if
values are stable over time, or are predictablfediht based on observable covariates. Fortunately
the weight of evidence suggests that this is offtencase. A number of studies have administered
similar questionnaires to independent samples atpuints in time, and found that the estimated
values, or valuation function, remained unchandg&ywer, 2006; Brouwer and Batemar2005;
Carson and Mitche]l1993;Carson et al. 1997;Reiling et al, 1990;Whitehead and Hobari999]; a
second group of papers have performed a repeatgdysan the same sample of respondents, and
found reasonably high correlations between respoji@ly et al, 1990;Loomis 1990;McConnell

et al, 1998]. With one or two exceptions, the literatthus lends support to the application of values
derived from historic contingent valuation surv@ysvided that reasonable adjustments are made for

changes in observed determinants over the intergegreriod Whitehead and Hobari999].

There has been no study to date, however, whi@ssass the reliability of SP values obtained
before an economic downturn for application duritg downturn. There are theoretical and
common-sense reasons to question whether willirgnespay (WTP) values, for example for
environmental improvement, remain valid followirgetonset of a recession. Even after controlling
for covariates such as current income, harder teemie potential explanatory factors such as
perceived job security may be diminished, raisimg possibility that willingness to contribute taeth
environment and related policy areas falls downligtef household priorities as a consequenceés It
an open question whether the factors arising gcassion do indeed cause WTP values to fall, get th

answer has important implications for a wide raofpolicy applications.

The policy context in which the present study featied is one such example. We conducted
two near-identical contingent valuation surveys earyapart. The surveys were made of the
household customers of a large English water ameersge company as part of the five-yearly

regulatory price review process, the first survelynmistered in June 2008 before the economic



downturn, and the repeat survey made on a new sacagpiducted in June 2009, when the UK was
deep in recession. Each survey included paymedt(€4€) and dichotomous choice (DC) contingent
valuation (CV) methods to elicit WTP values. Thetadfrom these two surveys thus provide the
opportunity to test and compare the sensitivitiebath PC and DC WTP responses to an economic
downturn. Only one previous studydomis 1990] has assessed the comparative reliabilithede
alternative elicitation methods; thus this feataféhe paper makes an additional contribution ® th

literature by providing this comparison in an imjaoit new context.

2. A Model to Assess Temporal Sensitivity of WTP

Willingness to pay is typically specified as a ftioo of observed covariates. Partly, this is to
demonstrate that WTP varies in line with expectatjmartly it is to allow for a more accurate transf

of values from one site and/or time period to aenthin the following, to lay out the framework in
which we consider the sensitivity of WTP to an emoitc downturn, we focus on the distinction
between observed and unobserved WTP covariatemingrthe features of the good and study site as

these stay the same.
Let WTP for individuali in timet be written as:
WTPy = f(xit, ¥ir; §) (1)

where x;; is a vector of observed covariatap;; is a vector of unobserved covariates and
{ = [w*, w?¥] is a vector of parameters. Note tfias stable, that is, independenticdndt; all the
variation over individuals and over time is captut®y the two sets of variabl&s and¥,, where

X; = [x14) -, Xne]s @and¥e = [, o, Pyl
Sincey;; is unobserved, the following model is used asppr@aimation for estimation:

WTP; = g(xit; 0¢) + &t (2



In (2), the unobserved covariates are no longet pha deterministic function, and instead are
captured by an error terry,. Correspondingly, the functional form is chandex f(.) to g(.), and

the associated parameter vector changes {ram®,.

Estimation in time typically relies on the identifying assumptionttfa(e;;|x;;) = 0. This
is the case, for instance, when using OLS, tobgit| probit, or interval models, which are thosesin
commonly employed to estimate valuation functiofie identifying assumption is generally invalid,
however, ifX; and¥, are correlated. Any correlation between the aleskrand unobserved
covariates of WTP will cause the parameter ve@tao be biased. Moreover, since the size of the
coefficient bias depends on the unobserved dathsizuce this varies from year to year, the bias wil
itself vary from year to year. Only if the coeféats are unbiased, or if there is no substantiahge

in unobserved covariates, will the parameter vestiy stable from year to year.

In line with the terminology above, we assess #meptoral reliability of WTP via the testing

of two hypotheses:
(H1) E(WTP,|X,,0,) = E(WTP,|X,,8,), and
(H2) E(92|X2) = E(91|X2)

The first of these hypotheses states that avera@® W predictable given new data on

observed covariates of WTP, but using a previoastymated model. The second hypothesis makes
the stronger claim which is that the predictive elad stable over time. Given estimatedpfand

8,, these hypotheses may be straightforwardly tdsyestandard statistical methods. In section 4 we

discuss estimation methods. We discuss the tegikoged and their results in section 5.

3. Survey Design, Administration and Data

Thames Water (TW) is the largest water and wastvwsarvices company in the UK supplying 8.8
million water customers and 14 million wastewatestomers in London and the South East of

England. In June 2008, we implemented a survegssess its household customers’ WTP for the



permanent improvements in water and wastewateiceeproposed in TW'’s draft business plan for
2010-2015, and in June 2009 we used a very similastionnaire to assess household customers’
WTP for the slightly revised set of permanent iny@ments set out in TW’s final business plan.
Both plans were submitted to the economic regul@tfwat as part of its five-yearly price review
process for the England and Wales water sector. a@alysis suggests that customers are likely to
view the two sets of service improvements as beingxtremely similar size, so from here on we
refer to them both as simply “TW'’s plan”. The apgix to this paper contains a table showing the
details of current service levels (as also statethé 2008 and 2009 surveys) and the list of servic
levels offered in the surveys and representing 28008 2009 investment plahsThe recruitment
method, introductory questions, valuation staten@erd elicitation methods were the same in both

surveys.

The dates over which effects should be most effelstimeasured can be debated. For
example, in June 2008, although a recession hadg/etobeen declared, there were already some
warning signs of economic troubles ahead whichctalve influenced WTP responses at the time.
On the other hand, in June 2009 unemployment hagat@eached its peak and so there is also a case
to be argued that this later date may not captueefull impact of the recession on WTP. Both
arguments would tend to suggest that any effecestinate, in respect of the sensitivity of WTP to
an economic downturn, is a lower bound. Ideatly the purposes of this research, a series of gsirve
would be conducted to track changes in WTP ovelfulieeourse of the economic cycle, a prospect
which was unfortunately not feasible. As Figurshbws, however, the survey dates are situated at
sufficiently different points in the economic cydte have a good chance of capturing the effects we

seek to examine.

Our method of examining separate samples has trentaje over a repeated survey on the

same sample in that it eliminates any potentiakégall bias, wherein the respondent remembers his

! We calculated the difference between the drafinmss plan (DBP) and final business plan (FBP) serimprovement
measures for each attribute, and used these teedani index for the FBP based on the DBP and themuservice
level. If all proportional attribute improvememere given equal weighting by respondents, this@ggh determines
that the FBP would imply “1% more” improvement thdne DBP; i.e. probably a fairly trivial differendeom the
perception of respondents. Ideally we would usgfe which match the relative values of the atiiéls rather than
constant weights; however determining these weighteyond the scope of this study.



original responses and simply repeats his answettsei second survey. A disadvantage is that only
differences in population statistics, e.g. meanmedian, can be compared, as we have no individual
comparisons. Since population statistics are lsadll that are needed for policy applications, and

since these can be compared robustly using starsfatidtical methods, we do not consider this a

significant limitation.
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Figure 1. UK Gross Domestic Product Growth, 2006-2011

The questionnaires each included a dichotomouscen®C) contingent valuation question
followed by a payment card (PC) question to eli¢itP for TW’s plan. The payment vehicle was the
annual water and wastewater bill increase; thelddfee the DC question were drawn from the range
{E£5, £10, £20, £50, £100}; the payment card codi80 numbers ranging from £0-£3000 on an
approximately logarithmic scale. Many studies hfowend that DC values exceed those obtained by
open-ended formats such as the PC appro@amegron et a).2002; Welsh and Pgel998] to the
extent that this is considered a ‘stylized fact’' tbé CV approachCarson and Groves2007].
[Loomis 1990] is the only previous study, however, toehaempared empirically the intertemporal
reliability of alternative elicitation methods. Hfesurveys the same sample nine months after the
original survey, asking DC and open-ended (OE) GMstjons on each occasion, and finds the

correlation between responses to be around 0.Bdibr elicitation methods. Given the similarity of



OE and PC formats, we take this result as our ghat, in the absence of any wider change in
conditions, we would expect PC and DC to be equs#lgsitive or insensitive to an economic

downturn. We test this assumption as part of oatysis.

The surveys in 2008 and 2009 were administeredttatace by Accent Market Research
using the Computer Aided Personal Interview (CARBthod. Each survey sought 300 responses
stratified to include representative proportiongedpondents in London, in rural areas, and inrurba
areas outside of London, with an average of 20vige's per sampled location to ensure a dispersed
sample. The average interview time was less tltamiButes, and very few interviews took more
than 40 minutes. The interviewers’ comments on aocoring of respondents suggest that they
understood the survey well, maintained a good @egfefocus, and gave the questions careful
consideration. Almost universally the respondesfdied to a follow up question by stating that the
cost, and/or the value to them of the service impmeents, was the reason for their WTP answers. A
fairly low proportion of the sample (9%) were exadal due to giving inadmissible responses to either
the DC or PC questions. This comprised a mix ofgst cases, refusals or “don’t know” responses.
A further 13% of the sample were excluded due @&irtfailing to answer the income question. The

final analysed sample sizes are 257 for the 200&gwand 275 for the 2009 survey.

A summary of the respondent characteristics in20@8 and 2009 surveys is presented in
Table 1, alongside indicative population counteipailhe samples are broadly comparable, although
the 2009 sample is somewhat older, better educhigiger earning and less likely to be a member of
an environmental club. In respect of environmealab membership, this may be due to a decline in
membership in the population rather than difference sample composition — we are unable to
confirm this either way. Population values in moases are unlikely to be fully reliable due to the
length of time since the UK census was conduct@@Xp The exception to this rule is the case of
income data for the London and South East regidnmctware drawn from the annual Family
Resources Survey (FRS) for the relevant years.edas a large-scale UK government survey, the
FRS data offer a reliable picture of how houseHlwoldnces changed in the UK between 2008 and

2009. As Table 1 shows, nominal earnings appedrate@ risen slightly, despite the onset of a



recession. This is not altogether surprising seam@ings, and employment, tend to lag behind dutpu
in the economic cycle. The small positive shifthe income distribution is reflected in the diface
between the 2008 and 2009 samples that we obtdimseever overall there are more low income
respondents in our sample than in the populatiod, @rrespondingly fewer earning high incomes.
To correct for this we adjust the sample obseruatiwith weights so that the analytical resultsecfl
the income distribution of the population of housldhcustomers. This also ensures that the
difference in income between the two samples, wheighted, matches the difference in income for
the population. For our analysis, we also defl&il62income data, PC WTP and DC cost levels to
2008 prices using the Consumer Price Index (CPYrder that the data and all reported results are

comparable in real terms.



Table 1. Sample and Population Characteristics

Population® 2008 Sample 2009 Sample
(%) (%) (%)
Gender @
Male 48.6 48.3 50.2
Female 514 51.8 49.8
Age @
18-29 21.6 23.7 204
30-44 31.0 35.0 35.6
45-59 23.0 27.6 21.1
60-64 5.7 55 7.6
65-74 9.7 55 10.2
75+ 9.0 2.7 51
Education @
Primary 25.4 145 12.3
1-5 GCSEs/O-levels 16.1 25.4 184
5+ GCSEs/O-levels 20.5 13.3 15.7
2+ A-levels or NVQ3 10.1 15.3 17.6
First degree or higher 27.9 315 36.0
Employment Status ©
Working full-time (31+ hours) 429 47.6 46.0
Working part-time (<30 hours) 105 144 153
Self employed 9.3 4.8 7.7
Working and full-time student 2.8 1.6 2.3
Not working — seeking work 3.3 1.2 3.8
Not working — Full time student 5.3 4.4 2.7
Not working — retired 11.7 8.0 134
Not working — looking after home/family 6.8 10.8 .96
Other 7.3 7.2 1.9
Weekly household income ®
Low (<£300) 22.3; 20.0 42.8 38.2
Medium (£300-£1000) 50.3; 52.4 45.1 44 .4
High (>£1000) 27.4;27.9 12.1 17.5
Environmental club membership © 19.8 15.3

Notes: N = 257 (2008 survey); N=275 (2009 surv@gse for each statistic includes the full sampléess indicated otherwise. (1) All
population statistics are for the London and Sdi#st Government Office Regions combined. Thi®neghcompasses, and is somewhat
broader than, the Thames Water supply area. (2y®@ouCensus (2001); (3) Source: Census (2001) (laviom aged between 16 and 74);
(4) Source: Family Resource Survey (FRS); the fitshber in each pair is sourced from FRS (2008-6&)resenting the 12 months to
March 2009; the second number in each pair is sedritom FRS (2009-10), representing the 12 momthdarch 2010; no adjustments
have been made for inflation or other factors. &) population statistics available for environnardlub membership in the region.

4. Empirical Methods

We analyze the data obtained from the survey &sasl First we combine the DC and PC responses
using a single estimation technique - interval oeed regression - and estimate this separatelgusin
the 2008 and 2009 samples. Interval frameworkswaaié suited to representing both DC and PC
responses. [Cameron and Huppertl989; 1991]have argued that the language of a payment card
guestion lends itself to an interval interpretatiasith WTP lying between the amount indicated and

the next highest amount labeled on the card. Jateirameworks have also long been used to



represent DC responsdsdrson and Hanemanr2005] with a no response indicating that WTP lies
between zero and the amount asked and a yes respalisating that WTP lies between the amount
asked and an upper bound reflecting financial nes®u To be conservative, we use an upper bound
of £500 for the interval when a respondent saidtgebe DC question, which is substantially higher
than the largest amount used (£100). This doesut®but the possibility that larger WTP values are

held by respondents, only that they were not olesknv either our PC or DC data.

The interval censored framework is straightforwardmplement in a maximum likelihood
context. Lety, be our interval censored variable, which we maded linear function of explanatory

variablesx, plus an i.i.d. error termy, with mean zero and variane& Then we have:

Prob(y,) =F (y’g%"ﬁ) —F (M) 3

g

which implies the following log-likelihood:

LL = ¥, log[Prob(y,)] (4)

A distributional assumption is required fB6(.) to implement the estimation. We chose the
log-normal because it ensures that WTP is non-negdt problem with the normal) and it is
straightforward to implement. Since the lower ebfior some intervals is zero, the number “1” was
added to all lower and upper bound values befdamdaogs because the log of zero is undefined.
This “1” was then subtracted in obtaining laterireates for mean and median WTP. In the panel
context, where for each persan,we have a PC and a DC response, indexet] e thus lety, =
log(1+WTR,) and define lower and upper bounds accordinghereW TR is the willingness to pay
by respondent, as elicited by question typét €{PC, DC}). F(.) is then simply the standard normal
cumulative distribution.

The log likelihood in (4) is based on the assumptitat error terms are independent of one
another. Independence is unlikely, however, whesponses to both PC and DC questions are
combined. To take account of within-person cotretabetween responses, we also estimate a
random effects panel version of the above modethvhivolves decomposing the error term into an
individual specific effecty,, assumed to be normally distributed with mean 2@ variance?, and

an i.i.d. normal variate with mean zero and vamasfe: Estimation is performed using théntreg



command inStata(version 11), and details of the methods and foamuwan be found iStataCorp

[2009)].

5. Reaults

We begin by presenting the (weighted) responseildigions for the P and DC questions in 20(
and 2009 surveysConsistent with the results of previous stuce.g. Welsh and P¢, 1998], Figure
2 shows that the DC distribution lies above the PSrithution at all cost amounts for each yt
except at the £5 level for the 2008 sample. Comgaacros years, we see that the PC respu
distribution for 2009 lies below the 2008 distrilout across the entire support, whereas for the
responses there is mtear systematic differen. To examine this further we turn to presentatip
our interval mdels, from which we can derive comparable estimatasean and median WTP f
PC and DC methods for 2008 and 2009, and the sthmedeors around these estimates that allov

statistical testing of the differences between tl
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Figure 2: PC and DC Response Distributionsin 2008 and 2009
Cumulative responsefrequencies offering at or above the WTP indicated amount, linearly
inter polated between the DC levels used

Results from the interval models are preselin Table 2 The first model is for the 2008 surv
sample. In this model, asticipate, we see a significant (p<.01) negative coefficienPayment
card. The value 0f0.381 indicates thcPC WTP is around 32% lower than DC WTP all elseaéc
Turning to respondent covariates, income is paditivassociated with WTP (p<.01), again

expected. It enters in log form and so the coiefficon Log incomeis an elascity; hence, the



coefficient of 0.509 implies that a 10% increasénitome is associated with a 5% increase in WTP.
Membership of an environmental club enters the medea dummy variable, with a positive
coefficient (p<.05), and via an interaction withg_.mcome which has a negative coefficient (p<05).
The combination of these two coefficients indicatest members of environmental clubs tended to
have higher WTP than non-members except for thieelsigincome respondents. The parameter

the standard deviation of the random effects. fabethat this is significant (p<.01) indicatesttttze
random effects are themselves jointly significa@bnsistent with this finding, the coefficient pris
0.416, which indicates that 41.6% of the erroramae is accounted for by the random effects. This
evidence provides strong support for the use ofrtémelom effects interval model, rather than the
simpler pooled model which assumes independendedofiduals’ errors across the two elicitation

methods.

In comparison with the 2008 model, all the coeffits in the 2009 model seem very
different, suggesting a lack of transferability tbe full 2008 parameter vector for use during the
recession of the following year. The coefficientBayment card is -0.707 in the 2009 model which
is lower than in the 2008 model. Whereas in the82®odel, PC WTP is around 32% lower than DC
WTP all else equal; in the 2009 model PC WTP isiatdo52% lower. The income elasticity is also
much lower in the 2009 model than in 2008, at léarsthose that are not members of environmental
clubs. The effect of club membership generallyadsnction of income, is very different in 2009
than in 2008 which suggests that the original comedhiPC and DC function was not particularly
reliable. The one aspect of the original combifatttion which does remain stable is the error
distribution, as measured lay 0. andp. Thus the shape of the distribution, if not its dtindal

means and medians, remains stable despite theafrtketeconomic downturn.



Table 2: Interval Censored Models Combining DCCV and PCCV Responses

2008?04 20092P<4

Variable

Coef Std Err Coef Std Err
Constant 0.351(0.560) 2.5830.510)***
Payment card -0.381(0.101)*** -0.707/(0.098)***
Log income 0.509(0.089)*** 0.137(0.081)*
Club 2.888(1.334)** 0.120(1.346)
Club*Log income -0.436(0.205)** 0.084(0.202)
Y 0.754(0.076)*** 0.763(0.073)***
Oe 0.893(0.056)*** 0.894(0.054)***
p 0.416 0.422
Observations 514 550
Log Likelihood -841.042 -872.804
Pseudo R 0.047 0.054

Notes:a Results are weighted for income based on the URilyaResources Survey for the relevant yebarAll models are interval
censored regressions allowing for within personretation. The left hand side for each model isghe {Iry1,Iry2},wherelryl is the log

of one plus the lower bound of WTP dg# is the log of one plus the upper bound of WTP,revNéTP is measured in constant 2008
prices. ¢ Standard errors are robust, calculated using théber-White estimatorWhite, 1980]; d Stars indicate p-value for 2-side t test:*
p <0.10, * p < 0.05 *** p < 0.01.

As set out in section 2, we assess the temporabidly of WTP via the testing of the

following two hypotheses:
(H1) E(WTP,|X,,0,) = E(WTP,|X,,8,), and
(H2) E(0:1X;) = E(041X>)

Hypothesis H1 states that predicted mean WTP ir® 280ng new datax() but the original 2008
model @,) is equal to our best estimate of actual mean WTBODO based on both new da¥)(
and a new model@;). The second hypothesis, H2, makes the strongém dhat the predictive

model is stable over time.

To test the stability of the 2008 valuation funaoti@i2) we perform a Likelihood Ratio (LR)
test to directly examine the suitability of the 80fodel coefficients for use in 2009. The 2009
equation presented in Table 2 is treated as thestriagted model, and an equation also estimated on

the 2009 sample but fixing all coefficients at teeels of the 2008 model, is treated as the résttic



model. This LR test rejects the null hypothesistraihsferrable coefficients (p<.01), hence the
combined PC and DC 2008 model is not transferrab009. This finding is consistent with the

readily seen differences between 2008 and 2009 ismstlewn in Table 2.

The test of model stability is stronger than isallyunecessary for cost-benefit analysis. In
most cases, estimates of mean and median WTPldhatahre required for policy applications. This
is the motivation for the test of hypothesis (H1yhich states that predicted 2009 mean WTP from
2008 model coefficients is equal to predicted 26@%Hn WTP from 2009 model coefficients. Given
the functional form of the model, and lettiflg = [B;, 6,] wherep, is the vector of coefficient

estimates for timéandg; is the estimate dio,, + o,,) for timet, we can write:
— — — — ! AZ —
E[WTP, (X, 8] = E[(WTPy|x,,8,)] = exp(B. X, +Z) = g(X..8,) (5)

Then, following Whitehead and Hobari999], let the difference in WTP across time be

AWTP, = WTP, — WTP, (6)
=g(X3,0;) —g(X4,0,) (7
=[9(X3,0;) —g(X3,0)] +[9(X3,0,) —g(X;,0,)] 8

Table 3 presents this decomposition of WTP for @@ and DC predictions based on the
estimated parameter vectd@sand®,, and the observed da¥a andX,. Looking first at the PC
results, the table shows that mean 2008 PC WT&tighpredicted mean WTP using the 2008 model
parameter vector and the 2008 data - was £46.hqesehold per year. In 2009, mean PC WTP fell
to £34.0. Changes in observable determinaxitséused a fall of £0.41 in PC WTP, although this
difference is not significantly different from zeroThe remaining £11.7 difference was caused by

unobserved factors, and this difference is sigaifity different from zero (p<.01).

Now turning to the DC WTP results, we see that 28@&n WTP was £68.0 per household
per year, and in 2009 this rose to £69.9. Neitherdifference attributable to changes in observed

determinants (-£0.6), nor the difference attriblgato changes in unobserved factors (£2.58) is



statistically significant (p>.10). The implicatiaf these results is that PC WTP is sensitive & th

economic downturn but DC WTP is not.

Table 3: Decomposition of Willingnessto Pay, by Year of Data, Year of Estimated Parameter
Vector and Elicitation Method

Elicitation Method and Year of Estimated Parameter Vector (8)

Year of Data (X) PCCV DCCV
2008 (8,) 2009 (8;) 2008 (8,) 2009 (8;)

2008 (Xy) 46.1 68.0

(3.55)**+ (5.20)***
2009 (X») 45.7 34.0 67.4 69.9

(3.40)*+ (2.57)** (4.98)*** (5.22)***
9(X,,0,) — g(X2,8,) -11.7 2.58

4.27%% 7.22
9(X,,0,)—g(X,,0,) -0.41 -0.60
4,92 7.20

Notes: Standard errors in parenthesis; standardesrare calculated using the delta meth@id¢ene 2003]; stars indicate p-value for 2-
side ttest* p <0.10, ** p <0.05 *** p < 0.01.

6. Discussion

The main findings are the following: (1) DC WTPsignificantly higher than PC WTP in both survey
samples; (2) the combined PC and DC valuation fon@s a whole was not found to be transferrable
from 2008 to 2009; and (3) the onset of an econatoienturn caused PC WTP to fall, while DC
WTP remained unchanged. Finding (1) is consistettt the majority of the large number of studies
that have compared DC and PC responses, as surachari€hamp and Bishq006]. The second
finding gives cause for concern in using a combinaldiation function derived before a recession
during a recession, but it is not a sufficient fimglto warrant disregard of predicted populatiorame
WTP. Indeed, finding (3) suggests that if you &adi that DC methods are more likely to get at the
truth of WTP, then it is valid to predict mean WUBng a pre-recession DC valuation function, or

just transfer the DC mean itself. We thereforaifoour discussion on the implications of findiny (3

In light of the framework set out in section 2, ean infer from the findings that unobserved

features of the downturn affected the PC respobsesot DC responses. The principal unobserved



features potentially affecting WTP are, we hypoitesdiminished job security and a less certain
future income — current incomes are, we have ssansubstantially different between years in our
sample. We may now explore the consistency oktlf@stors and the observed finding of no change
in DC WTP but a fall in PC WTP with explanationsye in the literature concerning the “stylized

fact” that PC and OE responses are typically lowemetimes much lower, than estimates of WTP

generated from DC responses.

A prominent view in the literature, e.gCqrson and Groves2007], explains the observed
PC<DC relationship with reference to strategic oese considerations. It is argued that the DC
method is compatible with truth-telling providedrteén stringent auxiliary conditions are met,
namely that the DC question is asked before angro#ticitation question, that the survey is
constructed so as to convey the idea that resptsicemswers will have a consequential impact on
policy, and that respondents believe the scenariprasented to them, including the scope of the
improvements and the cost they, and others, wileha pay. All three of these properties hold for
the present study, and so it may be argued fromghrspective that the DC WTP estimate is the
truth. By contrast, under plausible belief struesu— such as that the go/no go policy decisioa rul
depends on summing respondents’ stated PC WTP dsycamd that an individual's stated WTP
amount is weakly correlated with the amount thell & required to pay should the policy be
implemented — the PC method provides an incentivedspondents to understate their true WTP,
either to minimize the chance that the policy gabhsad — stating a WTP of £0 when the cost is
expected to be greater than true WTP — or to mierthe expected payment, by stating a WTP of the
expected cost - sometimes rationalized as a “famumt” - when the cost is expected to be less than
true WTP. Strategic considerations are thus preditd cause respondents to understate their true

WTP when PC methods offer them the opportunityadcal

For this view of the PC response process to holdxplain our empirical finding of lower PC
responses there would need to have been some cimaingentives, or there must be some feature of
a recession that causes respondents to becomesimaegically minded. The former condition can

only be true if expectations of the true cost @&f itvestment program had changed. Since them is n



difference in the information given in the survélyjs unlikely that cost expectations could have
changed between surveys. On the other hand,plaissible that increased job/income insecurity
might invoke a greater willingness to engage irategic response behaviour. Unfortunately,

however, we are not able to test this hypothedis our dataset.

A different perspective suggests that the obsediféerence between PC and DC WTP is due
to differences in the certainty of respondents aoeir true WTP when they answer the questions
[Ready et a).2001]. This view is backed up by some literatgieowing firstly that respondents are
indeed less certain about their DC responses they dre about their PC and OE responses, and
secondly that equalising the certainty levels nesoltthe discrepancyRrpady et al.2001;Welsh and
Poeg 1998]. To be consistent with this perspectilieré would need to be some feature of a recession
that caused respondents to become less certaneiofttue WTP. This seems plausible to us, in that
increasing job insecurity might readily diminishrteénty over WTP. This could cause there to be a
wider uncertainty range, with a lower level of “@@n” willingness to pay, but with no different a
level at the top end of the range where respondanatiot sure” whether they would pay or not. Our

results are thus also potentially consistent with alternative explanation of the DC-PC difference

7. Conclusions

Our main finding is that the recession caused P@Wérfall, whereas DC WTP stayed the
same. This result is statistically robust, hereefinding is probably not due to sampling variatio
The two alternative principal explanations for deenmon finding that DC WTP>PC WTP — strategic
behaviour, or respondent uncertainty - are botbmally consistent with our findings, and hence we
cannot say for certain that one or other of thethttee recession to cause PC WTP to fall, while
leaving DC WTP unchanged. Consequently, we casaptfor certain whether true WTP itself is
sensitive to an economic downturn. Until futuregarch addresses this uncertainty, researchers will
be able to interpret our empirical finding in liméth their own views on which theory correctly

explains the DC>PC differential.
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Appendix

Table Al: Water and Wastewater Service Levelsby Scenario

Current Service® 2008 Plan® 2009 Plan®
Tap Water Service and its Climate
Change I mpact
Risk of severe water rationing Expected 1 in 87 years Risk eliminated Risk elimidate
(rota cuts and stand-pipes for up to 3
months)
Leakage from Thames Water pipes 25% of watef lost 20% of water lost 24% of water lost
27% of water lost (20% reduction) (11% reduction)
Unplanned interruptions to water 13,000 households have 10,000 households have 9,000 households have
supply of greater than 6 hours an interruption each an interruption each an interruption each
year year year
(25% reduction) (31% reduction)
Drinking water quality 1,600 complaints per 1,500 complaints per 1,500 complaints per
(complaints about taste, colour and year year year
smell) (6% reduction) (6% reduction)
Carbon dioxide emitted by Thames No change from current Fall of 10% Fall of 10%
Water caused by tap water service levels (out of total fall of 20%) (out of total fall of 20%)

Wastewater Service and its I mpactson
River Water Quality and Climate

Change

Households affected by sewer 2,300 households at risk 1,700 households at risk 1,180 households at risk
flooding each yedt each year each year

1,620 households at risk (26 % reduction) (27 % reduction)

each yedr
Improved quality of rivers and No improvements in 225 km of river has 368 km of river has
estuaries river water quality improved quality improved quality
Households affected by smell from 23,000 households 7,000 households 7,500 households
sewage treatment affected each year affected each year affected each year
(83% reduction) (67% reduction)

Carbon dioxide emitted by Thames No change from current Fall of 10% Fall of 10%
Water caused by wastewater service levels (out of total fall of 20%) (out of total fall of 20%)

Notes:a “Current” levels of service shown were the saméath 2008 and 2009 surveys, except where indicaitbdnotes d and eb This
column shows the levels of the improvement plawishio the 2008 surveg. This column shows the levels of the improvenantghown
in the 2009 surveyd Level shown in 2008 survey onkyLevel shown in 2009 survey only.
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