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1. Introduction 
Answering hypothetical questions in a contingent valuation (CV) study 
may be difficult and there is a risk that respondents answer in a way that 
reflects attitude more than real commitment. This hypothetical bias is 
found to be a serious problem (e.g. Carson et al., 2001; Harrison & 
Rutström, 2005; Murphy et al., 2005). Harrison (2006) argues that ‘as-
sessment of the extent of hypothetical bias is, without a doubt, the most 
important area of application in the field of environmental valuation.’ Sev-
eral meta-analyses confirm that CV often overstates real economic values 
by as much as 135 to 300 percent (List & Gallet, 2001; Little & Berrens, 
2004; Harrison & Rutström, 2005; Murphy et al., 2005). Instead of simp-
ly dismissing the method, researchers are now searching for a way to elim-
inate or adjust for this bias. So, is there a way? 

It is increasingly found that incorporating respondent uncertainty can 
potentially improve the predictive power of CV data (Blomquist et al., 
2009; Champ et al., 1997; Blumenschein et al., 1998, 2001, 2008; Johan-
nesson et al., 1999; Champ & Bishop, 2001; Poe et al., 2002; Vossler et al. 
2003). However, the causes of respondent uncertainty and its implications 
for valuation are largely unknown (Murphy & Stevens, 2004). Different 
empirical treatments to account for uncertainty have been suggested (see 
e.g. Shaikh et al., 2007). One example is to use a follow-up certainty scale 
of 1 (very uncertain) to 10 (very certain) and recoding all yes-responses to 
no-responses if the respondents were not completely certain (i.e. <10). The 
no-responses remain unchanged. This empirical ‘certainty approach’ is 
quite common, but can we be sure that an answer from a respondent stat-
ing a certainty level of 10 is a better predictor of actual behaviour than an 
answer from someone stating a 9?  

In the present paper we study data from two CV surveys using a dis-
crete-continuous CV format, where both dichotomous choice (DC) and 
open-ended (OE) questions are asked to the same sample of respondents. 
The combination is used to examine the relation between the degree of 
confidence and the distance between the DC bid and the answer to the OE 
question (hereafter referred to as the ‘gap variable’). Our hypothesis is that 
the larger the gap variable, the higher the certainty level. The purpose is to 
shed some light on the determinants of the certainty level and not just ac-
cept that some empirical adjustments of respondent WTP seem to give 
results closer to ‘real’ WTP than do others. 

The setting in the two CV surveys is valuing mortality risk reductions 
for road traffic safety and sudden out-of-hospital cardiac arrest (OHCA). 
Our results from the first CV survey (road traffic safety) clearly show that 
the gap variable is correlated to the certainty level – the probability of stat-



ing a 10 (highest confidence value) increases by 5-19 percent per SEK 1000 
increase in the gap variable.2 Our second CV survey (OHCA) shows a sig-
nificant relationship for the no-responders, i.e. the probability of stating a 
10 increases by 4 percent per SEK 1000, while there is no clear relation for 
yes-responders. In both surveys, the predicted probabilities of stating a 
certainty level lower than 10 decrease the higher the gap variable gets. 

Our results mainly strengthen the theoretical argument of the certainty 
approach, i.e. the higher the confidence of the respondents the more we 
can trust that stated WTP is correlated to actual WTP. It also implies that 
the hypothesis from Wang (1997), that uncertainty is expected to be large 
for bids close to real WTP and small for bids decidedly smaller or larger 
than real WTP, is supported. 

The next section describes the literature on correcting for hypothetical 
bias in stated preference methods with a focus on calibration of responses. 
It also includes a sub-section on differences between dichotomous choice 
and open-ended questions. Section 3 presents our research hypothesis, CV 
surveys and estimation methods, and is followed by the results in Section 4. 
A discussion in Section 5 concludes the paper. 

2. Previous literature 

2.1. Certainty calibration of responses 
Harrison (2006) separates the procedures for correcting hypothetical bias 
into instrumental and statistical calibration. We will focus only on instru-
mental calibration and one of the most important innovations within this 
field: the certainty approach. The certainty approach can be said to be 
applied ex post (Hofler & List, 2004; Blumenschein et al., 2008) as a fol-
low-up on a respondent’s answer in an attempt to find out whether he/she 
really would pay the stated amount. Another important instrumental cali-
bration approach, although not used in this study, is ‘cheap talk’ intro-
duced by Cummings & Taylor (1999). ‘Cheap talk’ is applied ex ante and 
aims at removing bias through better study design and implementation by 
including an explicit discussion about hypothetical bias. 

Shaikh et al. (2007) compared six different empirical treatments of in-
corporating uncertainty in CV into the traditional random utility model 
(RUM) with assumed certainty. The treatments were: (1) a weighted likeli-
hood function model (Li & Mattsson, 1995), (2) an asymmetric uncertain-
ty model (Champ et al., 1997), (3) a symmetric uncertainty model (Loomis 
& Ekstrand, 1998), (4) a random valuation model (Wang, 1997), (5) mul-
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tiple-bounded discrete choice (Welsh & Poe, 1998; Alberini et al., 2003) 
and (6) a fuzzy model (van Kooten et al., 2001). They concluded that em-
pirical treatments can potentially increase goodness of fit, yet could also 
introduce additional variance. 

Generally, two versions of the certainty approach have been used (Blu-
menschein et al., 2008). The first assesses respondents’ hypothetical WTP 
certainty based on a follow-up question with two degrees of certainty, i.e. 
‘probably sure’ and ‘definitely sure’. In the second version a numerical 
scale is used, i.e. a 1-10 scale from ‘very uncertain’ to ‘very certain’. In a 
series of laboratory and field experiments, Blumenschein et al. (1998, 
2001, 2008) divided the WTP responses into two degrees of certainty 
(‘probably sure’ and ‘definitively sure’). Only the ‘definitely sure’ yes-
responses were treated as yes-responses, while the ‘probably sure’ yes-
responses were treated as no-responses. No treatment was carried out with 
the no-responses. All three studies show a close correspondence between 
‘definitely sure’ yes-responses and real yes-responses, indicating that this 
can be an effective method to eliminate hypothetical bias.  

The numerical version of the certainty approach, a 1-10 or a 0-10 scale, 
has shown similar results as the ‘definitely/probably sure’ version (Champ 
et al., 1997; Johannesson et al., 1999; Champ & Bishop, 2001; Poe et al., 
2002; Vossler et al., 2003; Blomquist et al., 2009). When only treating very 
sure yes-responses as real yes-responses, no significant difference from real 
WTP values was detected. Yet, the question one has to consider in this 
version of the certainty approach is how to treat the numerical assessment 
of uncertainty. If we choose to use a cut-off level of certainty, then where is 
it large enough, i.e. at 5, at 8 or at 10? Blomquist et al. (2009) examined 
which values on the 10-point scale give the same estimates of WTP as real 
purchases and ‘definitively sure’ and found that they were always near 10. 
Other studies has found a cut-off level between 7 and 8 to equalise hypo-
thetical and actual WTP (Ethier et al., 2000; Champ & Bishop, 2001; Poe 
et al., 2001; Norwood, 2005; Morrison & Brown, 2009) 

Which of the certainty approach versions performs best? According to 
Blumenschein et al. (2001), there was no clear statistical difference between 
the ‘probably/definitely sure’ calibration and the calibration function from 
Johannesson et al. (1999), yet the former performed better in terms of 
magnitude.3 However, the calibration function seems to work better than 
earlier ‘probably/definitely sure’ approaches by Johannesson et al. (1998) 
and Blumenschein et al. (1998).  
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In a field test, Samnaliev et al. (2006) compared the 10-point certainty 
scale to an alternative where respondents had the opportunity to choose a 
‘not sure’ option (recoded as no-answers). Generally, the two approaches 
were found to produce different results where the certainty scale reduced 
WTP by half and the ‘not sure’ option did not reduce WTP at all. In the 
latter case ‘not sure’ seems to represent no-responses at high bid levels, 
while at low bid levels ‘not sure’ represents both yes- and no-responses. 

Svensson (2009) estimated the value of a statistical life (VSL) of two 
Swedish CV surveys and found that when using only the most certain re-
spondents, the road traffic safety VSL values were very close to each oth-
er.4 It was also found that age is a significant determinant of certainty, with 
older respondents expressing higher confidence in their answers. It may 
therefore be the case that lower VSL values among older respondents are 
not due to age per se but to less hypothetical bias. The only other study 
that we know of that investigates the determinants of the certainty levels is 
Wang (1997), who assumed that individuals’ preferences are uncertain and 
concluded that uncertainty is expected to be large for bids close to real 
WTP and small for bids decidedly smaller or larger than real WTP.  

2.2 Differences between dichotomous choice and open-ended questions 
The reason why we choose between these two question formats is that we 
have a situation where we expect that respondents truly do not know their 
valuation of a good or service. Without uncertainty, we would use an 
open-ended (OE) question format to elicit the value. In general, answers to 
OE questions include more information than dichotomous choice (DC) 
answers without revealing the cost level (avoids yea/nay-saying and an-
choring). On the other hand, DC questions show more resemblance to real 
market transactions, are less sensitive to characteristics in the questionnaire 
and are incentive compatible. The National Oceanic and Atmospheric Ad-
ministration (NOAA) panel (Arrow et al., 1993) has concluded that DC 
questions are preferred in contingent valuation surveys. In most studies, 
DC yields higher WTP estimates than OE, although the evidence is mixed. 

The explanation for WTPDC>WTPOE may fall into two major groups: (1) 
differences in how respondents perceive the valuation formats and (2) vari-
ations in the statistical efficiency and robustness of the WTP estimates 
(Halvorsen & Sælensminde, 1998). According to their study, the main 
source of difference between WTPDC and WTPOE is the latter, i.e. violation 
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of the assumptions made about the random utility function. They used two 
valuation studies that both applied a discrete-continuous CV format. The 
DC estimates turned out to be very unstable and the assumption about a 
homoscedastic distribution was crucial. Any correlation between the error 
terms and the cost led to severe biases for the DC estimations. They argued 
that the conclusion of the NOAA panel, that DC is preferred to OE, de-
pends only on how respondents perceive the elicitation formats and that 
NOAA’s conclusion therefore can be modified. 

Kealy & Turner (1993) used a discrete-continuous CV format for both 
public and private goods and developed a test to investigate whether the 
different mechanisms lead to significantly different results. For the public 
good the DC/OE ratio ranged from 1.4 to 2.5, depending on the specifica-
tion, which led them to conclude that individuals indeed respond different-
ly to DC and OE. For the private good, they did not find any differences in 
WTP estimates. Balistreri et al. (2001) compared laboratory experimental 
data from more than 800 individuals on DC and OE contingent values to 
actual auction values. The valued good was an insurance policy (private 
good) and they found that DC leads to overestimated values. Although OE 
(if not trimmed for outliers) did too, it approximated the auction values 
better than DC. 

Frykblom (1997) as well as Loomis et al. (1997) did not find any differ-
ence between WTPDC and WTPOE for a private good in an economic exper-
iment, yet both were overestimated compared to a real economic commit-
ment. Also, Frykblom (2000) found that WTPOE was significantly larger 
than the WTPs from both hypothetical and actual Vickrey auctions, while 
Frykblom & Shogren (2000) could not reject that actual WTPOE was equal 
to actual WTPDC. This series of lab experiments on a private good suggest 
that hypothetical WTP is larger than real WTP for both formats.   

3. Materials and method 

3.1 Research hypothesis 
Preference uncertainty can be introduced into the CV model in several 
ways. Let’s assume that individuals have a true value (yi) for the risk reduc-
tion, but that they do not know this with perfect certainty. Then the re-
spondent will arrive at some value , where εi is a stochas-

tic disturbance term arising from uncertainty (Li & Mattsson, 1995). If 
where ti is the bid level, then the individual would say yes to the 

offered risk reduction at this cost. This model opens up for the possibility 
that an individual answers yes (no) even though the true value is below 
(above) the bid depending on the sign and size of εi. Certainty calibration 
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of responses may help improve the estimation and accuracy of CV analysis 
and minimise the probability that a respondent’s answer is yes (no) even 
though the true value is actually less (greater) than the bid (Li & Mattsson, 
1995; Ready et al., 1995). 

We assume that the OE answer is closer to actual WTP than the DC bid 
and that the error term is homoscedastic. If we find a correlation between 
the gap variable and the certainty level, then we can trust that stated WTP 
is a better predictor of actual WTP the higher the certainty level (m). The 
conditional probabilities for yes and no responses are, respectively: 

 

   1&|Pr&|Pr  kmtytykmtyty iiiiiiii  
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k = 2,…, 10 
 
where ti is the bid level for individual i. 

The general WTP elicitation setups of both CV surveys are similar (see 
also Appendix). The initial dichotomous choice bid is followed by a ques-
tion asking the respondents to indicate their degree of certainty about their 
WTP response on a 1-10 scale rated from ‘very uncertain’ to ‘very certain’. 
Respondents were then asked an open-ended WTP question, followed by 
an additional certainty question (answered on a 1-10 scale). The second 
certainty question is mainly included to signal that there are two separate 
WTP questions and not one WTP question followed by two indicators that 
measure the strength of the attitude to the first one. 

Our research hypothesis is that: Individuals with large differences be-
tween the DC bid and the OE response (our gap variable) also show high 
confidence in their answers. For example, suppose that a respondent faces 
a dichotomous choice of SEK 200. If he/she answers yes to this bid level, it 
gives no further information on the confidence in the answer or on how far 
from this bid level his/her ‘real’ WTP may be. The only thing we are sure of 
is that the respondent’s hypothetical WTP is at least SEK 200, i.e.  

. This is why the three follow-up questions are used. If the 
respondent answers SEK 200 or 600 to the open-ended question, would we 
not expect the yes-answer to the dichotomous choice question to be more 
confident if the answer were SEK 600 than if it were SEK 200? By compar-
ing this difference with the stated certainty level, the relation between them 
can be examined. 

3.2 Survey administration and structure 
We use data from two CV surveys conducted in 2006 and 2007. Survey A 
is about willingness to pay to reduce the risk of fatal traffic accidents and is 
representative of a Swedish middle-sized city, while survey B deals with 
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willingness to pay to reduce the risk of dying from out-of-hospital cardiac 
arrest and is representative of Sweden as a whole. Both surveys consisted of 
the same parts: 1) an introduction stating the aims of the study, providing 
some facts about traffic safety/cardiac arrest in general as well as local 
circumstances, and explaining the random sampling procedure (explains 
how the respondents were chosen); 2) a section comprising some socio-
economic characteristics questions, including a question eliciting the indi-
vidual baseline risk compared to the average inhabitant; and 3) a presenta-
tion of the valuation scenario and finally the WTP questions (see Appen-
dix). 

3.2.1 Survey A (traffic safety) 
Our first survey was randomly distributed among residents aged 18-75 in 
the municipality of Karlstad. Karlstad is located in the west of Sweden and 
has a population of approximately 82 000 (Statistics Sweden). The first 
questionnaires were sent out in November 2006 and a reminder was 
mailed three weeks later. The total number of questionnaires was 1000, 
split into a main sample (n=850) and a scope test sample (n=150).5 In total 
517 surveys were returned, giving an overall response rate of 53 %. Bid 
levels for the DC were SEK 200, 500, 1000, 2000 and 5000. 

We used a public traffic safety programme to present the hypothetical 
risk reduction scenario. The programme was not explicitly specified in 
terms of the kinds of measures that may be taken, so as to avoid eliciting 
WTP for attitudes towards certain measures. However, the programme 
was said not to influence the quality of travelling, the average speed in 
traffic, the environment or the possibility to choose means of conveyance. 
A provision condition requiring that at least 70 per cent of the inhabitants 
of the municipality must be in favour of the programme for it to be imple-
mented (i.e. a referendum format) was included in order to minimise stra-
tegic bias, and reminders of the respondents’ budget restrictions were also 
included. The key phrase in the valuation scenario was: ‘The road traffic 
safety programme will reduce your own and others’ risk in Karlstad by 
half, meaning that the number of fatal traffic injuries will be reduced from 
6 to 3 on average per year.’ Directly after this phrase, the WTP elicitation 
questions began. 
  

                                                      
5 16 questionnaires were returned because the address was wrong. No compensa-
tion was made for this, so the actual total number was 984. 



3.2.2 Survey B (cardiac arrest) 
The second CV survey was sent out in June 2007 and a reminder was 
mailed out in September of the same year. We sent 1400 questionnaires to 
residents aged 18-75 in Sweden and the sample was split into a main sam-
ple (n=1000) and a scope test sample (n=400). Two different communica-
tion aids, an ‘array of dots’ and a ‘flexible communication aid’ (see Appen-
dix), to present the risk reduction were used and this is pooled in the data. 
The bid levels (SEK 200, 500, 1000, 2000 and 5000) were determined by a 
pilot survey of 100 individuals in May 2007. In total 590 questionnaires 
were returned, giving an overall response rate of 43 %.6 

A public programme to increase the survival rate after out-of-hospital 
cardiac arrests by increasing the density of defibrillators in the municipality 
was valued. Defibrillation was explained to be initiated by certain profes-
sions (equipped and educated) who may respond faster than the ambu-
lance, like firemen, policemen, security guards or nurses, and the public 
access defibrillators would be located in hotels, shopping malls, sports 
centres and theatres. The willingness to pay for an increased survival rate 
was elicited and the key phrase was: ‘The programme will reduce your own 
and others’ risk [of dying from cardiac arrest] and the survival rate will be 
increased from 5 to 10 percent on average’. Also, a provision condition of 
50 per cent was provided in the scenario.  

3.3 Estimation method 
We use the following estimation methods to calculate mean WTPs: (1) a 
non-parametric Spearman-Karber estimation, (2) a constant-only bid func-
tion with normally distributed error terms (probit model) and (3) an expo-
nential WTP constant-only bid function with normally distributed error 
terms (lognormal model). For variations in certainty level, we use an or-
dered probit model.7 The specification for Spearman-Karber is 
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rates of the two surveys are close to the rates in similar surveys recently conducted 
in Sweden, suggesting that a local mail survey coming from the local university 
attains a 10 percentage unit higher response rate than a national survey. 
7 All data analyses are made in Stata/SE 9.1. 



where K is the number of bids, tk is the bid level, tk+1 is the upper interval 
(=SEK 5000 in our case), Pk is the observed share of yes-responses at bid 
level tk and 
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For the probit distribution, the linear constant-only WTP function for 

individual k is 
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The probability of accepting a certain bid (tk) for the normal distribution 

is then 
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where Φ is the standard normal cumulative distribution function. The dis-
tribution is symmetric and the mean WTP is therefore equal to the median 
WTP. For a constant-only bid function, 

 
 

 
 

The lognormal model restricts WTP to be non-negative by using an ex-
ponential WTP function: 
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where xk is a vector of covariates, β is the corresponding parameter vector 
and εk is an error term. The probability of accepting a certain bid (tk) is 
then 
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Φ(x) is the standard normal cumulative distribution for ε and we calcu-

late median and mean WTP as follows:8 
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Finally, when analysing variations in certainty level we use the ordinal 

probit model, where the structural function is the same as for probit and 
the error term is assumed to follow a standard normal distribution. We 
have a threshold function with several cut points (μ1, μ2,…, μ9) to be esti-
mated, i.e. 
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and the predicted probability of observing yi = m (a specific certainty level, 
m=1, 2,…, 10) for given values of x’s is 
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In the Appendix, the explanatory variables are described in Table A1 

and their means and standard deviations are presented in Table A2.  

                                                      
8 For a constant-only bid function, median WTP is equal to exp(- constant/ logbid) and 
mean WTP is equal to exp(0.5×(1/ logbid)2- constant/ logbid). Mean and median WTP for 
continuous data (OE) are calculated by taking the logs of WTP, performing the 
calculations of mean/median and then transforming the results back to the original 
scale.  



 

4. Results 
This section begins with a comparison of results from the discrete-
continuous WTP distributions. DC and OE answers are examined to see 
whether it is relevant to treat them as separate samples. Then, a deeper 
analysis will be made about the within-difference between the DC and OE 
answers (the gap variable). The intention is to measure the relative differ-
ence between DC and OE answers to see whether it is a significant factor 
for explaining the level of confidence. 

4.1 Survival functions and WTP 
Table 1 shows the survival functions of the bid levels. As expected, the 
acceptance level falls as the bid levels increase. For OE answers, the pro-
portions were based on the full samples. Also, we assumed that the number 
in each bid sample was equally distributed. By this assumption, we were 
able to transform the OE responses to DC data. 

If we want to treat DC and OE data as separate (independent) samples, 
can we statistically prove that they are not generated from the same distri-
bution? First we used a nonparametric goodness-of-fit chi-square test 
(Siegel & Castellan, 1988), where no distributional assumptions of the 
data were necessary. Our null hypothesis was that WTPDC and WTPOE 
were indistinguishable, i.e. that the question formats generate equal re-
sponses. The test compared the difference between expected (Êiq) and ob-
served (Oiq) proportions of no-responders at different WTPs.9 The relevant 
statistic is 
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where r denotes the number of comparison points i (in our case, five bid 
levels) and c denotes the number of question formats q. The test statistic 
was compared with a chi-square distribution with (r-1)(c-1) degrees of 
freedom. The values of the statistic were 7.97 (survey A) and 22.80 (survey 
B). Comparing these values with a chi-square distribution with four de-
grees of freedom, the P-values were 0.05<P<0.1 (survey A) and P<0.001 
(survey B). Hence, we reject the null hypothesis for survey B, i.e. that the 

                                                      
9 The scope samples are excluded in this test. 



OE and DC answers are generated from the same distribution, while the 
result for survey A is more unclear. 

Table 1. Proportions of yes-responses at different bid levels 

 
 
 
Bid 
level 
(SEK) 

 
 
 

Number 
in sam-

ple 

Main 
sample 
(DC) 

Number 
of ‘yes’ 

 
 
 

Proportion 
‘yes’ 

 
 
 

Number 
in sample 

Main  
sample 
(OE) 

Number 
of ‘yes’ 

 
 
 

Proportion 
‘yes’ 

Survey 
A 

      

200 61 42 0.689 72 42 0.590 
500 83 36 0.433 72 30 0.418 
1000 77 17 0.221 72 13 0.180 
2000 82 11 0.134 72 5 0.072 
5000 78 9 0.116 72 2 0.022 
       
Total 381 115 0.302 360 92 0.256 
       
Survey 
B 

      

200 75 64 0.853 58 48 0.829 
500 70 53 0.757 58 38 0.647 
1000 71 46 0.648 58 25 0.425 
2000 52 22 0.423 58 8 0.144 
5000 62 10 0.161 58 3 0.051 
       
Total 330 195 0.591 290 122 0.421 

 
We may also compare the mean WTPs for both surveys to see whether 

the data is equally distributed. Table 2 shows mean WTPs with 95 percent 
confidence intervals for three distributions. In all cases, except the normal 
distribution for survey A, mean WTP values are significantly higher for DC 
than for OE. As Kriström (1993) notes, there may exist an in-sample bias 
where respondents answer the DC and OE questions ‘consistently’, i.e. the 
samples are not entirely independent. In this case the rejection of the hy-
pothesis is even stronger. Our conclusion is that DC and OE results are to 



be treated as two separate samples and WTPDC>WTPOE in the further anal-
ysis. 

Table 2. Estimated mean WTPs (SEK) with 95 percent confidence intervals 

Parametric 

assumption 

Survey A 

Dichoto-

mous choice 

Survey A 

Open-ended 

Survey B 

Dichoto-

mous choice 

Survey B 

Open-ended 

Spearman-
Karber (non-

parametric) 

1053 
[885, 1221] 

727 
[632, 821] 

2190 
[2003, 2376] 

1249 
[1123, 1376] 

     
Normal -181 

[-1182, 373] 
11 

[-591, 409] 
2182 

[1779, 2623] 
1091 

[821, 1367] 
     

Lognormal 1722 
[1015, 4501] 

805 
[584, 1259] 

4821 
[2825, 

11844] 

1443 
[1089, 2076] 

Notes: The confidence intervals for the normal and lognormal distributions are 
constructed using bootstrapping with 10 000 replications. 

4.2 The certainty levels and DC-OE differences (gap variable) 
In this section, different specifications of the gap variable are tested to ex-
plain variation in the certainty levels. We use five different specifications as 
explanatory variable: (1) absolute differences, (2) only yes-responses, (3) 
only no-responses, (4) relative gap, only yes-responses, and (5) relative gap, 
only no-responses. Relative gap, (WTPOE-bid)/bid, is included to give more 
weight to relatively large differences at low bid levels. Figure 1 shows the 
fractions of the gap variable and a gap variable-certainty box plot for the 
first three specifications of both surveys. By studying the box plots, the 
median, quartiles, adjacent values and outside values for the certainty lev-
els can be followed.10 We display the median and quartiles rather than the 
mean and standard deviation because there are very few observations for 
some certainty levels, especially the lower ones. The median and quartiles 
are more robust. 
                                                      
10 The upper adjacent value is the largest data value that is less than or equal to the 
third quartile plus 1.5×IQR, where IQR (interquartile range) is the difference be-
tween the first and third quartiles. The lower adjacent value is the smallest data 
value that is greater than or equal to the first quartile minus 1.5×IQR. 



 

Figure 1. Fraction of the gap variable and a gap variable-certainty box plot 
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No answers 

 
 
We use regressions to further analyse the relation between certainty levels 
and other covariates (in particular the gap variable). Since the certainty 
variable is naturally ordered from 1 to 10, the ordered probit model is used 
to take account of this information. Table 3 presents the result from the 
regressions on survey A. Age has a significant positive effect in models 1, 3 
and 4. The bid level is not included in the analysis in this section since we 
expect it to be correlated to our gap variable. Interestingly, Table 3 shows 
that the gap variable is significant with positive (models 1, 2, 4) and nega-
tive (models 3, 5) coefficients respectively. The sign on the gap variable 
coefficient is negative in the latter models because absolute terms are not 
used. Overall, the result implies that the larger the gap variable, the more 
confident the respondents. However, the full models for yes-responses 
(models 2 and 4) break down, which could be due to few observations 
(n=102) and many empty cells.11 Restricting the dependent certainty varia-
ble to include only certainty levels of 6-10 results in a significant ordered 
probit model.12 

Continuing to survey B, the corresponding results are shown in Table 4. 
Again, age has a significant and positive influence on certainty for models 
1, 2 and 4. The dummy for low education is significant and negative in 
models 1, 3 and 5, implying that low-educated respondents are less confi-
dent. If a respondent has suffered from heart disease, it increases the confi-
dence for the yes-responses models. Our specifications of the gap variable 
do result in significant parameter estimates for the two no-responses mod-
els. 

                                                      
11 The Wald Chi2 test indicates that none of the coefficients are different from zero 
(p=0.707 and p=0.787). 
12 The p-values are now p=0.076 and p=0.027, respectively. We also tried to reduce 
the number of certainty levels by merging them together into three levels. It turned 
out that the result was very sensitive to the way the grouping was made and the 
Wald Chi2 test often turned out with insignificant p-values. 
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Table 3. Ordered probit regression on certainty level for survey A 

Variable Model 1 

(absolute 

values) 

Model 2 

(yes-

responses, 

certainty 

levels 6-

10) 

Model 3 

(no-responses) 

Model 4 

(relative gap, yes-

responses, certain-

ty levels 6-10) 

Model 5 

(relative 

gap, no-

responses) 

Gender 0.0034 

(0.975) 

0.093 

(0.670) 

-0.071 

(0.592) 

0.19 

(0.394) 

0.039 

(0.772) 

Age (10 

years) 

0.072* 

(0.059) 

0.014 

(0.108) 

0.083* 

(0.061) 

0.15* 

(0.092) 

0.025 

(0.602) 

High 

education 

0.031 

(0.778) 

0.34 

(0.149) 

-0.0022 

(0.987) 

0.31 

(0.184) 

-0.092 

(0.497) 

Low 

education 

0.081 

(0.697) 

-0.14 

(0.776) 

0.029 

(0.906) 

-0.075 

(0.876) 

0.011 

(0.967) 

High risk 0.050 

(0.746) 

-0.21 

(0.479) 

0.15 

(0.414) 

-0.18 

(0.565) 

0.21 

(0.262) 

Low risk 0.12 

(0.321) 

0.27 

(0.311) 

0.18 

(0.196) 

0.31 

(0.236) 

0.19 

(0.191) 

Income 

(SEK  

10 000)13 

-0.040 

(0.514) 

-0.0065 

(0.952) 

-0.088 

(0.233) 

0.019 

(0.860) 

-0.092 

(0.270) 

Scope 0.16 

(0.290) 

-0.073 

(0.842) 

0.25 

(0.148) 

0.063 

(0.859) 

0.062 

(0.726) 

Gap 

variable 

0.00014*** 

(0.000) 

0.00054** 

(0.021) 

-0.00015*** 

(0.001) 

0.46*** 

(0.002) 

-2.18*** 

(0.000) 

      

Log-

likelihood 

-772.10 -146.37 -536.16 -144.04 -522.25 

N 415 102 294 102 294 

Notes:  *, ** and *** denote statistical significance at the 1%, 5% and 10% level, 
respectively. Based on robust standard errors, p-values in parentheses. 

                                                      
13 We are aware that it is theoretically problematic to include income as an inde-
pendent variable in the WTP regression for DC questions since utility is assumed to 
be linear in income (Hanemann, 1984). However, we do not interpret income as 
income per se, but instead as a proxy for household characteristics and focus on the 
empirical relationship. 



Table 4. Ordered probit regression on certainty level for survey B 

Variable Model 1 

(absolute 

values) 

Model 2 

(yes-

responses) 

Model 3 

(no-

responses) 

Model 4 

(relative gap, 

yes-responses) 

Model 5 

(relative gap, 

no-responses) 

Gender 0.050 

(0.645) 

0.018 

(0.906) 

0.0097 

(0.954) 

0.0092 

(0.952) 

0.14 

(0.396) 

Age (10 years) 0.14*** 

(0.000) 

0.16*** 

(0.001) 

0.087 

(0.223) 

0.16*** 

(0.001) 

-0.0026 

(0.972) 

High educa-

tion 

-0.029 

(0.808) 

-0.070 

(0.673) 

-0.036 

(0.845) 

-0.074 

(0.657) 

-0.11 

(0.543) 

Low educa-

tion 

-0.32* 

(0.077) 

0.19 

(0.398) 

-1.01*** 

(0.000) 

0.16 

(0.465) 

-0.85*** 

(0.007) 

High risk -0.13 

(0.423) 

-0.048 

(0.821) 

-0.044 

(0.881) 

-0.042 

(0.842) 

-0.18 

(0.540) 

Low risk -0.089 

(0.459) 

0.14 

(0.405) 

-0.16 

(0.385) 

0.13 

(0.443) 

-0.14 

(0.470) 

Income (SEK 

10 000) 

0.069 

(0.221) 

0.019 

(0.808) 

0.047 

(0.536) 

0.021 

(0.795) 

0.074 

(0.335) 

Population (in 

100 000) 

-0.023 

(0.359) 

-0.033 

(0.270) 

0.0046 

(0.899) 

-0.031 

(0.301) 

0.00079 

(0.983) 

Heart 0.18 

(0.445) 

0.73*** 

(0.005) 

-0.35 

(0.335) 

0.72*** 

(0.007) 

0.048 

(0.893) 

Aid 0.061 

(0.582) 

-0.048 

(0.751) 

0.070 

(0.710) 

-0.049 

(0.744) 

0.11 

(0.549) 

Scope -0.020 

(0.868) 

0.023 

(0.876) 

0.088 

(0.698) 

0.021 

(0.890) 

0.11 

(0.600) 

Gap variable -0.000034 

(0.439) 

0.00016 

(0.176) 

-0.0011* 

(0.051) 

0.031 

(0.620) 

-2.45*** 

(0.000) 

      

Log-

likelihood 

-733.76 -377.38 -314.09 -378.30 -303.95 

N 386 233 153 233 153 

Notes:  *, ** and *** denote statistical significance at the 1%, 5% and 10% level, 
respectively. Based on robust standard errors, p-values in parentheses. 

From the coefficients in Tables 3 and 4, it is not easy to say what the 
marginal effects are. Larger values correspond to a higher probability of a 
high certainty level in most cases, yet we do not know by how much. Mar-



ginal changes in probability can be computed for the ten levels of certainty 
separately, and Tables 5-6 present the marginal effects for certainty level 
10. The reason for only presenting level 10 is that the marginal changes in 
predicted possibilities are largest for the gap variable at this level. For sur-
vey A (Table 5), we can see that the probability of stating a 10 increases by 
5 percent per SEK 1000 increase in the gap variable (model 1). For the yes-
responses (model 2) and the no-responses (model 3) the increasing proba-
bilities are 19 and 6 percent respectively. 

We calculate the marginal changes in predicted probabilities for survey B 
in the same way (Table 6) and see that the probability of stating a 10 in-
creases by 4 percent per SEK 1000 that the gap variable for no-responses 
increases (model 3). Also, in the same model, we see that a low-educated 
respondent reduces the probability of stating a 10 by 24 percent. In the 
yes-responses model, the dummy variable heart increases the probability by 
29 percent. Age is significant and positive for both surveys (models 1-2) 
and increases the probability by 5-6 percent per 10 year increase in re-
spondent age. 

Table 5. Coefficients of marginal changes in predicted probabilities for survey A 

Variable Model 1 

(absolute values) 

Certainty 10 

Model 2 

(yes-responses, 

Certainty levels 6-10) 

Certainty 10 

Model 3 

(no-responses) 

Certainty 10 

Gender 0.0013 0.033 -0.027 

Age (10 years) 0.027* 0.050 0.032* 

High education 0.012 0.12 -0.00083 

Low education 0.031 -0.049 0.011 

High risk 0.019 -0.071 0.060 

Low risk 0.045 0.098 0.072 

Income (SEK 10 000) -0.015 0.0023 -0.034 

Scope 0.059 -0.025 0.098 

Gap variable (SEK 1000) 0.053*** 0.189** -0.058*** 

    

Predicted (cert.=10) 0.36 0.31 0.40 

Notes:  *, ** and *** denote statistical significance at the 1%, 5% and 10% level, 
respectively. 



The share of the respondents in the certainty level 10 group can also be 
illustrated by graphing the predicted probabilities for each certainty level 
and the gap variable (Figure 2). For all certainty levels below 10, a decreas-
ing trend is shown in all models. A totally different picture is shown when 
looking at certainty level 10, except for the absolute gap in survey B, where 
we see that the predicted probability approaches large proportions in all 
models. The pattern is less distinct for survey B, yet the increasing certainty 
with a larger gap is obviously driven by the certainty level 10 group. 

Table 6. Coefficients of marginal changes in predicted probabilities for survey B 

Variable Model 1 

(absolute values) 

Certainty 10 

Model 2 

(yes-responses) 

Certainty 10 

Model 3 

(no-responses) 

Certainty 10 

Gender 0.018 0.0067 0.0031 

Age (10 years) 0.049*** 0.061*** 0.028 

High education -0.011 -0.026 -0.012 

Low education -0.11* 0.073 -0.24*** 

High risk -0.047 -0.018 -0.014 

Low risk -0.032 0.052 -0.053 

Income (SEK 10 000) 0.025 0.0072 0.015 

Population (in 100 000) -0.0082 -0.012 0.0015 

Heart 0.068 0.29*** -0.10 

Aid 0.022 -0.018 0.023 

Scope -0.0071 0.0087 0.029 

Gap variable (SEK 1000) -0.012 0.060 -0.037* 

    

Predicted (cert.=10) 0.33 0.36 0.26 

Notes:  *, ** and *** denote statistical significance at the 1%, 5% and 10% level, 
respectively. 

5. Discussion 
From the results of survey A it is obvious that the gap variable is correlated 
to the certainty level, with the probability of stating a 10 increasing by 5-
19 percent per additional SEK 1000 that the bid and the answer to the OE 
question differ. If we assume that WTPOE is closer to real WTP than the 
DC bid and that the error term is homoscedastic, this result strengthens the 
theoretical argument of the certainty approach, i.e. the higher the  



Figure 2. Predicted probabilities of certainty levels by the gap variable 

 
 
confidence of the respondents the more we can trust that stated WTP is 
correlated to real WTP. This implies that Wang’s (1997) hypothesis, i.e. 
that uncertainty is expected to be large for bids close to real WTP and 
small for bids decidedly smaller or larger than real WTP, is supported. 
Although the results of survey B are not as clear, we do find a significant 
and negative effect of the gap variable for the no-responses that is close in 
magnitude to survey A. 

One crucial assumption we make is that WTPOE is closer to real WTP 
than WTPDC. Since we do not measure real WTP, we cannot be sure about 
the accuracy of this statement. However, our results show that 
WTPDC>WTPOE, which is consistent with previous findings in public goods 
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examples (Kealy & Turner, 1993; Halvorsen & Sӕlensminde, 1998). From 
experimental results, it has been found that WTPOE and WTPDC both are 
larger than real WTP (Loomis et al., 1997; Frykblom, 1997, 2000; 
Frykblom & Shogren, 2000). Therefore, our assumption WTPRE-

AL<WTPOE<WTPDC seems reasonable for a public good. 
The second assumption, homoscedasticity, is tested by transforming the 

ordered probit models to continuous data and performing Breusch-Pagan 
tests for the linear regressions. None of the tests, in either of the two sur-
veys, were able to reject the null hypothesis of constant variance (p>0.1). 
This result also contradicts the possibility that respondents who are certain 
would have a smaller variance than uncertain ones, although the individual 
specific determinants are the same. 

The link between theoretical and empirical treatment of respondent un-
certainty is not easy to find in the literature on the certainty approach. One 
of the most applied empirical treatments is to recode all yes-responses low-
er than 10 as no-responses (the asymmetric uncertainty model, or ASUM), 
i.e. while a no-answer is always interpreted as a no, a yes may be converted 
to a no. Thus, the interesting sub-group here is the yes-responders. Can we 
assume that a respondent with a lower certainty level than 10 actually 
means no to that particular WTP question? If we study the predicted prob-
abilities of certainty levels (Figure 2) with respect to the gap variable, we 
can see that at a gap of SEK 1000, the probability of a certainty level of 10 
is approximately 40-50 percent. This also implies that, at this relatively 
large gap, 50-60 percent of the respondents are still predicted to state a 
certainty level lower than 10. From this result we would not theoretically 
recommend the approach of recoding yes-responses of certainty levels low-
er than 10 in such a way that we assume that they all have a real WTP that 
is lower than the bid. 

However, Blomquist et al. (2009) found that recoding values below 10 
on the certainty scale produces WTP estimates equivalent to actual pur-
chases, and it has been found empirically that hypothetical values may be 
two or three times greater than real values. Another empirical treatment is 
to only use the sub-group of the most confident respondents (certain-
ty=10). This significantly reduces the sample size, yet the results in the 
present study indicate that the certainty 10 group could be a watershed 
between a certain yes and a certain no. Using this approach also opens up 
for the possibility that estimated WTP can either increase or decrease, in-
stead of using the ASUM where estimated WTP per definition decreases. 

In a follow-up of the responses to the discrete-continuous CV format, 
we early revealed some inconsistencies. The most apparent inconsistency is 
the case where a respondent answered yes (no) to a DC bid and then gave 



an OE answer that was lower (higher) than the bid. Obviously, this is not 
in accordance with expected economic behaviour, and these responses 
should hence be excluded. However, if we look at the certainty levels of the 
DC and OE answers for these respondents, a striking cognitive pattern is 
revealed. Of the 24 respondents in survey A and 54 respondents in survey 
B who were inconsistent, 16 and 26 respondents (i.e. 67 and 48 percent) 
respectively answered in a way that cognitively is explained by their an-
swers regarding certainty levels. That is, they did not state their maximised 
WTP in the OE question, as was asked for, but instead tried to further 
increase the certainty level. A totally inconsistent answer is explained by a 
cognitive mistake, which makes the response only ‘weakly’ inconsistent. A 
better design might help guide these respondents.14 

There is one alternative interpretation of this inconsistency and that is 
the fact that payment in the DC question is uncertain and conditional on 
what the respondents believe other respondents will answer (we used a 
provision condition). On the other hand, payment in the OE question is 
certain and not conditional on other respondents’ answers. According to 
Krüger & Svensson (2009), a high degree of objective or perceived subjec-
tive uncertainty in the outcome results in exaggerated WTP values. If this is 
the case in our surveys, WTPDC may not be directly comparable to WTPOE 
in the way we assume it is. The inconsistency we found can theoretically be 
explained by exaggeration of the DC values. We may also question wheth-
er the gap between DC and OE is underestimated and whether the degree 
of uncertainty may explain some of the difference in WTP values between 
survey A and B.15 

Finally, our results are somewhat inconclusive since the findings from 
survey A and survey B do not coincide on all matters. We therefore call for 
further development of the theory regarding certainty calibration and the 
determinants of the certainty levels. However, the arguments of the certain-
ty approach are largely substantiated and we conclude that the WTP of 
more confident respondents are to be trusted more than that of uncertain 
respondents. 
  

                                                      
14 In the data analysis, all inconsistent responses are excluded. 
15 The provision condition in survey A was ≥70 %, while it was ≥50 % in survey B. 
This implies that the respondents might have perceived more uncertainty that the 
good would be provided in survey A. 
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Appendix 
Table A1. Characteristics of the variables 

Variable Characteristics 

Gender Unit dummy variable: one if female; zero otherwise 

Age Age of respondent, 18-75 

High 

education 

Unit dummy variable: one if education level is at least one term at a university; 

zero otherwise 

Low 

education 

Unit dummy variable: one if education level is at most nine-year compulsory 

school; zero otherwise 

High risk Unit dummy variable: one if the own perceived traffic risk/risk of cardiac arrest 

is higher than average; zero otherwise 

Low risk 

 

Unit dummy variable: one if the own perceived traffic risk/risk of cardiac arrest 

is lower than average; zero otherwise 

Income 

 

The income per consumption unit given by the total household income* divided 

by the number of household members weighted as follows: adult person # 1 = 

1.16, adult person # 2 = 0.76, children 0-3 years old = 0.56, children 4-10 years 

old = 0.66, children 11-17 years old = 0.76 

Population Number of inhabitants (self-assessed by respondents) in the municipality 

Heart Unit dummy variable: one if the respondent has suffered from heart disease; 

zero otherwise 

Aid Unit dummy variable: one if visual aid is an array of dots; zero if ‘flexible com-

munity analogy’ 

Bid The predetermined bid level: SEK 200, 500, 1000, 2000 or 5000 

Scope Unit dummy variable: one for a larger risk reduction 

Certainty 

(DC) 

The respondent’s own certainty when replying to the dichotomous choice (DC) 

valuation question on a scale from one (very uncertain’) to ten (‘very certain’) 

Certainty 

(OE) 

The respondent’s own certainty when replying to the open-ended (OE) valua-

tion question on a scale from one (‘very uncertain’) to ten (‘very certain’) 

* The respondents were asked to mark an interval with a range of SEK 4999. The 
income was then approximated by using the mid value of the interval. 

  



Table A2. Mean and standard deviation of the variables 

Variable Survey A 

Main sample 

Survey A 

Scope sam-

ple 

Survey B 

Main sample 

Survey B 

Scope sample 

Number of returned 

questionnaires* 

382 72 333 135 

Gender (1=female) 0.54 

(0.50) 

0.61 

(0.49) 

0.50 

(0.50) 

0.50 

(0.50) 

Age (18-75) 44.8 

(14.0) 

47.2 

(15.1) 

48.3 

(15.3) 

47.5 

(16.1) 

High education 0.54 

(0.50) 

0.38 

(0.49) 

0.44 

(0.50) 

0.41 

(0.49) 

Low education 0.09 

(0.28) 

0.15 

(0.36) 

0.18 

(0.39) 

0.14 

(0.35) 

High risk 0.15 

(0.35) 

0.17 

(0.38) 

0.16 

(0.36) 

0.13 

(0.34) 

Low risk 

 

0.31 

(0.46) 

0.35 

(0.48) 

0.41 

(0.49) 

0.52 

(0.50) 

Income 

 

19 216 

(10 224) 

18 225 

(10 914) 

19 223 

(10 992) 

19 584 

(11 753) 

Population - - 147 676 

(227 607) 

150 425 

(242 404) 

Heart - - 0.11 

(0.31) 

0.10 

(0.30) 

Aid - - 0.47 

(0.50) 

0.50 

(0.50) 

Certainty (DC)** 8 

(6, 10) 

8.5 

(7, 10) 

8 

(6, 10) 

8 

(6, 10) 

Certainty (OE)** 8 

(7, 10) 

9 

(7, 10) 

8 

(7, 10) 

9 

(7, 10) 

*Completely blank questionnaires, WTP>0.05×Income and inconsistent respond-
ents are not included. The number of respondents in these three groups is 
33+6+24=63 (survey A) and 45+12+54=111 (survey B). **Ordinal data, median 
(Q1, Q3) reported. 

  



The valuation scenario and WTP questions for survey A (translated from 
Swedish) 
 
In the municipality of Karlstad, an average of 6 individuals die in road 
accidents each year. Imagine that there is a possibility to halve the risk of 
road fatalities in Karlstad. We will ask you about your willingness to pay 
for such measures. Remember that the money you are willing to pay for 
security improvements reduces your possibilities for consuming other 
things. 
 
To achieve this safety improvement, a public road safety programme is 
considered. The safety improvement is for all accidents where at least one 
vehicle may be involved, which means that the risk is reduced for car users, 
motorcyclists, moped riders, bicyclists and pedestrians.  
 
A prerequisite for the road safety programme to be implemented is that at 
least 70 % of the individuals in the municipality of Karlstad pay a fee to a 
special road fund that is linked to the programme and managed by the 
municipality. If people do not contribute enough money, the road safety 
programme cannot be imposed and your fee will be refunded in full. 
 
The road safety programme will not affect the possibility to choose trans-
portation, the quality of travelling, average speed or e.g. the urban envi-
ronment in Karlstad. 
 
Implementation of the road safety programme will result in your own risk 
as well as the risk of all other individuals in the municipality of Karlstad 
being halved, and the number of traffic deaths on average will be reduced 
from 6 to 3 in Karlstad per year. 
 
Question 7. Would you be willing to pay SEK 200 per year in fees to a 
special road fund for this road safety programme to be implemented in 
Karlstad? 
 
 □ Yes □ No 
 
 
 
 
 



Question 8. How confident are you in your answer to the above question, 
where 1 is very uncertain and 10 is very certain? Circle your answer. 
 
 
            1        2        3        4        5       6       7         8       9       10 
          very                                                                                very           
        uncertain                                                                        certain 

 
Question 9. Provided that the programme is carried out, what is the maxi-
mum amount that you would be willing to pay annually for the implemen-
tation of the programme, which halves your own risk as well as the risk of 
all other individuals in your municipality of death in traffic? 
 
Answer: ……………SEK per year 
 
Question 10. Same as question 8. 

 
  



The valuation scenario and WTP questions for survey B (translated from 
Swedish)16 

 
A number of individuals suffer from cardiac arrest each year in your mu-
nicipality. Imagine that there exists a possibility to reduce mortality risks 
for cardiac arrests. We will ask you about your willingness to pay for such 
measures. Remember that the money you are willing to pay for security 
improvements reduces your possibilities of consuming other things. 

 
To reduce the mortality risk, a public programme to increase the density of 
defibrillators is considered. One possibility is to equip and educate employ-
ees within certain professions in the municipality who may respond faster 
than the ambulance. These professions might be firemen, policemen, secu-
rity guards or nurses. Public access defibrillators could be placed in hotels, 
shopping malls, sports centres or theatres. 

 
A prerequisite for implementation of the programme is that at least 50 % 
of the individuals in your municipality are positive to the introduction of 
the programme. The cost is paid as an annual fee. If people do not contrib-
ute enough money, the programme will not be imposed. 

 
What is the effect of the programme? 

 
The programme will result in your own risk as well as the risk of all other 
individuals in your municipality being reduced, and the survival rate will 
increase from 5 % to 10 % on average. In the table the effect of the pro-
gramme for various municipality sizes are presented. 

 
Observe that the table represents effects over 10 years! 
  

                                                      
16 Survey B is divided into two sub-samples that use two different aids to communi-
cate the risk reduction. We present the valuation scenario of the ‘flexible communi-
ty analogy’ (FCA). For a presentation of the array of dots, see Sund (2009). 



 
Inhabitants Number 

of out-of-
hospital 
cardiac 

arrests over 
10 years 

Number 
of survivors 

over 10 
years (be-

fore), 
5 % 

Number 
of survivors 

over 10 
years (after), 

10 % 

Difference 

10 000 70 3 7 +4 

20 000 130 6 13 +7 

30 000 200 10 20 +10 

50 000 330 16 33 +17 

75 000 500 25 50 +25 
100 000 670 33 67 +34 
150 000 1000 50 100 +50 

250 000 1670 83 167 +84 

500 000 3350 167 335 +168 

750 000 5020 251 502 +251 

 

Example from the table: In a municipality of 10 000 individuals, 70 persons are 
expected to suffer from out-of-hospital cardiac arrest during a 10-year period on 
average, of whom 3 will survive. After implementing the programme, 7 persons will 
survive, which implies an increase of 4 persons over 10 years. 

Question 10. How would you vote if your personal fee were SEK 200 per 
year (i.e total SEK 2000 for 10 years) for this programme to be implement-
ed in your municipality? 

 
I would vote:  □ Yes □ No 

 
Question 11. How confident are you in your answer to the above question, 
where 1 is very uncertain and 10 is very certain? Circle your answer. 

 
 
        1        2        3        4        5       6       7         8       9       10 
       very                                                                                 very 
    uncertain                                                                         certain 
 



Question 12. Provided that the programme is carried out, what is the max-
imum amount that you would be willing to pay annually for the implemen-
tation of the programme, which reduces your own risk as well as the risk 
of all other individuals in your municipality for cardiac arrest mortality? 

 
Answer: ……………SEK per year 

 
Question 13. Same as question 11. 
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