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Abstract

Objectives The optimal point in time to measure willingness-to-pay (WTP) remains unclear. We investigated the role of
health information shocks (HIS) in individuals’ WTP, analyzing the extent to which news of SARS-CoV-2 infections among
people they know/themselves altered WTP for booster vaccinations.

Methods We elicited WTP in eight European countries using the European Covid Survey. First, we presented participants
with a hypothetical setting recommending a booster vaccination that had to be paid out-of-pocket. To measure WTP, we
elicited a lower and upper WTP limit, and a WTP value contingent on both of these. To measure HIS, we asked about the
duration since participants received news of COVID-19 cases among people they know (including themselves), as well as
the degree of personal connection to these cases and their severity. We used a two-part model to estimate the association
between HIS and individuals’ WTP.

Results Among the 5809 observations, 76.8% stated a WTP for a booster vaccination greater than €0. At least one HIS was
reported by 61.9% of participants. The occurrence of a HIS was associated with an increase in WTP of €14.54 (logistic:
P<.0001, gamma: P=.1493) compared to no HIS. The WTP was higher when the HIS occurred in the four weeks before the
survey. Controlling for socio-demographic and COVID-19 covariates decreased significance and effect sizes.

Conclusion Our findings suggest that a recent HIS is associated with a higher probability of having a positive WTP. Timing,
in relation to some relevant event, therefore may matter when measuring WTP for health interventions. If so, finding the
optimal point in time to measure WTP is difficult and may depend on the policy question under consideration.

Keywords Willingness to pay - Information shock - Health shock - Vaccination

JEL code 110 - 112

Introduction willingness-to-pay (WTP) can help policymakers assess

value for money and prioritize different interventions based

To quantify the value of non-marketed goods and services
such as health care interventions, health economic evalu-
ations often seek to elicit the maximum amount that indi-
viduals are willing to pay for them. This amount can then be
used to estimate the value of the interventions in monetary
terms, facilitating comparisons between them. In this way,
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on individual preferences as part of their allocative deci-
sions [1-5].

In healthcare, this approach is especially important
because the absence of market prices and the desire of
policymakers to align their decisions with the preferences
of citizens mean that value is usually not observable. WTP
therefore has become an established measure in preventive
and curative health interventions [6, 7]. Yet despite their
broad use and theoretical underpinnings, the validity of
WTP estimates has been criticised, for example due to their
insensitivity to scale [8] and hypothetical bias [9]. Addition-
ally, WTP values are known to be associated with the elici-
tation procedure, framing, and study design [10-18].

@ Springer


https://doi.org/10.1007/s10198-025-01774-7
http://orcid.org/0000-0002-2550-0306
http://orcid.org/0000-0001-8336-3736
http://orcid.org/0000-0002-0476-8397
http://crossmark.crossref.org/dialog/?doi=10.1007/s10198-025-01774-7&domain=pdf&date_stamp=2025-4-8

1402

C. Brinkmann et al.

Another issue to consider when designing WTP exercises
in the context of health interventions is when to ask partici-
pants for a valuation. Just as the phenomenon that adaptation
may affect subjective health-related quality of life [19-22],
the timing of a WTP exercise in relation to the occurrence
of some relevant ‘shock’ may be associated with its results.
This may especially be the case if participants have experi-
enced a health event or health information shock. The con-
cept of information shocks has been the subject of recent
health research [23-27]. In the present study, we aimed to
contribute to this literature by exploring the role of health
information shocks (HIS) in relation to WTP. To do so,
we focused on the example of SARS-CoV-2 booster vac-
cinations, eliciting the hypothetical WTP for these in eight
European countries and investigating the extent to which
WTP was associated with the timing of a HIS. We defined
a HIS either as having experienced a COVID-19 infection
oneself or having heard of infections among people one
knows. At the time of data collection in December 2021
and January 2022, total cumulative COVID-19 cases were
between 8,180.7 (Germany) and 22,777.1 per 100,000 per-
sons (United Kingdom) in Europe [28], i.e., a majority of
the population had not experienced a COVID-19 infection
(yet). While the Delta variant was predominant in incident
cases in late December 2021, the more contagious omicron
variant only started to spread in Europe in early 2022 [29].

Our results suggest that the occurrence of a HIS is associ-
ated with WTP estimates, especially in the short run. A HIS
might prompt individuals to be willing to pay for the offered
good. The observed association suggests that the timing of
WTP surveys might influence their results and ultimately
affect allocation decisions.

Methods
The European Covid Survey

The European Covid Survey (ECOS) was an online survey
that elicited information on the attitudes, behavior, wor-
ries, and health characteristics of European residents aged
18 years or older approximately every two months between
April 2020 and December 2022. The samples consisted of
approximately 1000 participants per country and wave and
were representative of the general population in each coun-
try in terms of gender and age. The participating countries
were Denmark, France, Germany, Italy, Portugal, the Neth-
erlands, the United Kingdom (UK), and, after July 2021,
Spain. Participants were recruited by the market research
company Dynata. Participation was anonymous and
required written informed consent. The questionnaires were
developed in English, translated into the various national

@ Springer

languages, and piloted in 10% of each sample. Further
information can be found elsewhere [30—33]. The present
analysis is based on the 9th wave of ECOS data, collected
between 23 December 2021 and 11 January 2022.

Measuring health information shocks (HIS)

We defined health information shocks (HIS) as important
new information received by participants about their own
health or the health of someone in their social environ-
ment. Based on this definition, we measured HIS by ask-
ing participants about (a) the duration since they heard news
of COVID-19 cases among people they know (including
themselves), (b) their degree of personal connection to these
cases, and (c) the severity of these cases.

To do so, we used a matrix in which participants could
tick boxes for each combination of temporal (when? ) and
relational (who?) information (see Online Resource). The
duration since receiving news about a case of COVID-19
was shown using two-week intervals ranging from “0 to 2
weeks” to “7 to 8 weeks”, and complemented by an open
interval of “more than 8 weeks”. The degree of personal
connection to these cases was shown as “household”, “fam-
ily”, “friends”, “colleagues”, and “no” or “don’t know”.
Self-shocks (infections among participants themselves)
were implicitly included in the category “household”.
Lastly, participants were asked to indicate the overall sever-
ity of the majority of the COVID-19 cases, with the options
ranging from “more severe than expected” to “milder than
expected”, and including a mixed category (“mixed, i.c.,
half of the cases more severe than expected, and half of the
cases milder than expected”).

When analyzing the data, we treated the category “Don’t
know” the same as the category “No” based on the assump-
tion that a case of COVID-19 that the participant did not
remember or did not consciously perceive would be the
same as that of the absence of a case of COVID-19.

WTP measurement

To measure WTP, we presented participants with a hypo-
thetical scenario in which (a) a booster vaccination was rec-
ommended, (b) it had to be paid out of pocket and the costs
would not be reimbursed by health insurance or the govern-
ment, (c) participants’ health and vaccination status permit-
ted a booster vaccination, (d) participants could choose their
preferred COVID-19 vaccine brand, and (e) the vaccination
would be administered in a convenient location.

Similar to Himmler et al. [34], we opted for a guided
measurement procedure to help participants form their WTP
for a non-marketed good. An initial filter question identified
whether individuals were willing to pay a positive amount
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for a booster vaccination. For those with a positive amount,
we followed a three-step approach to elicit the WTP for a
booster shot. First, we asked for the amount participants
would certainly pay, using a scale ranging from €0 to €150
with visual anchoring points every €30. Alternatively, an
open-ended question allowed participants to indicate a
WTP greater than €150. Second, we asked for the amount
participants would be unwilling to go beyond, using the
same instruments as in the first step. Lastly, participants
were asked to state their WTP using an open-ended ques-
tion phrased in such a way that it reminded them of, and
was conditional on, the previously set interval (see Online
Resource).

For participants who stated in the initial filter question
that they had no WTP or a WTP of €0 in the third step, we
asked for their motivation in order to differentiate between
true zeros and protest answers that would indicate a viola-
tion of the hypothetical setting. Motivation options included
(1) not needing the booster shot because the participant
believed he or she would not become ill with COVID-19,
(2) not being able to afford the booster shot, (3) the booster
shot being of no value to the participant because of worries
about potential side effects, (4) vaccines generally having
no value to the participant, (5) not wanting to pay because of
the belief that vaccines should be paid by the government,
and (6) other reasons. Options 1 to 4 were considered to be
reflective of a true WTP of €0. Options 5 and 6 were regarded
as protest answers and thus excluded from the analysis. We
excluded extreme values, defined as WTP values above the
adjusted gross disposable income of households per capita
for the year 2020 for each country [35].

We asked for valuations in participants’ local currency.
For our analyses, we converted pound sterling and Dan-
ish krone to euros using the exchange rate of the European
Central Bank from 23 December 2021. We adjusted WTP
values for purchasing power parity based on the 2020 Euro-
stat purchasing power adjusted gross domestic product per
capita [36]. We used conditional pathways, dynamic valida-
tion, and piped text to ensure the quality and consistency
of answers. Lastly, we identified careless responders— e.g.,
those who completed the questionnaire in less than a third
of the median survey duration per country (so-called speed-
ers)— and dropped these observations [37].

Statistical analysis

We calculated descriptive statistics for the sample, as well
as WTP and HIS values. All analyses were based on the
WTP response to the last elicitation step. We estimated the
difference in WTP depending on the occurrence of HIS
using a two-part model because of the continuous, non-
negative nature of the dependent variable WTP [38] and

a large number of zeros. In the first part, we modeled the
probability of the WTP being positive with logistic regres-
sion (WTP>0; WTP=0). In the second part, we estimated
the WTP, conditional on it being positive, using a gamma
distribution and log-link function.

We considered four different model specifications for
HIS: Model 1 included a binary variable indicating whether
a participant had been subject to a HIS. Model 2 included a
cardinal measurement of HIS intensity (i.e., the number of
HIS experienced and its quadratic term). Model 3 referred
to the most recent HIS experienced by a participant; it
included the duration since the most recent HIS and the
severity of the majority of COVID-19 cases. Lastly, Model
4 combined the specifications of Models 2 and 3 by adding
the total number of HIS experienced in order to control for
experience with COVID-19. We chose a linear rather than a
squared specification for the number of HIS experienced by
a participant because the results of Model 2 indicated that
the tipping point was approximately six times the maximum
reported number of HIS.

Additionally, Model 4 controlled for the following
predictors of WTP reported in the literature: socio-demo-
graphic characteristics, perceived threat from the disease,
perceived benefits, and prior knowledge of the health inter-
vention [39]. We operationalized socio-economic status
using a binary variable for gender, six categories for age,
and a three-level education variable based on each country’s
educational qualifications (see Online Resource), as well as
a four-category variable as a proxy for income indicating
the extent to which participants were “able to make ends
meet”, ranging from “easily” to “with great difficulty”. We
operationalized the perceived threat from the disease as
quality of life measured using EQ-5D-5 L and as subjective
risk to own health from COVID-19 ranging from “no risk
at all” to “very high risk”. In turn, we operationalized the
perceived benefit of the health intervention by including (a)
the vaccination status of the participant, measured using five
levels ranging from not being vaccinated/not yet being vac-
cinated to having received up to three vaccination shots, and
(b) the vaccination status of peers in four levels (“none”,
“just a few”, “about half”, “most”). In addition, we included
country fixed-effects and a risk-aversion measure based on
Barsky et al. [40] with four levels ranging from “very low”
to “high”. We chose this measure based on the assumption
that it was independent of the COVID-19 pandemic and
would be unaffected by the HIS examined in our study.

We calculated average marginal effects (AME) to facili-
tate interpretation of the results of the two-part model in
one estimate. We conducted the analysis using the “twopm”
command [41] in Stata 17.

@ Springer
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Results
Descriptive results

After we excluded careless responders, extreme values, pro-
testers, and missing information, the final sample comprised
5809 observations (Fig. 1). Detailed sample characteristics
can be found in Table 1.

In total, 23.2% of participants expressed a WTP of €0,
whereas 76.8% expressed a WTP greater than €0. Moreover,
61.9% of participants reported experiencing a HIS (i.e., at
least one COVID-19 case), whereas 38.1% reported not
experiencing any HIS. Of those who reported experienc-
ing a HIS, 29.4% reported one, 22.0% reported two, 12.4%
reported three, 10.6% reported four, and 14.2% reported
five. The remaining 11.4% reported between six and the
maximum number of 20 HIS. A large majority of partici-
pants who reported experiencing a HIS indicated that their
most recent one had occurred zero to two weeks before the
survey (69.5% of those who experienced a HIS), whereas
11.5% indicated that it had occurred three to four weeks and
9.9% that it had occurred more than eight weeks before the
survey.

On average, participants were willing to pay €48.58
for a booster vaccination. The WTP ranged from €0.00 to
€7542.60. Participants who reported experiencing at least
one HIS indicated having a higher WTP on average than
those who reported not experiencing a HIS. The difference in
the mean WTP between those with and those without a HIS
varied across countries. With regard to the temporal proxim-
ity of a HIS, the mean WTP was €55.25 among individuals
whose most recent HIS occurred in the two weeks before
the survey and €60.62 among individuals whose most recent
HIS occurred in the three to four weeks before the survey.
Among individuals whose most recent HIS occurred more
than four weeks before the survey, the WTP was lower than

n= 8,454

that among participants with a more recent HIS (5—6 weeks:
€44.81, 7-8 weeks: €43.64, >8 weeks: €47.57, Table 2).

With regard to the degree of personal connection to
COVID-19 cases, the differences in WTP among partici-
pants were small. Among those whose closest COVID-19
case was in the household, the WTP for a booster vaccina-
tion was €60.24, followed by a WTP of €55.99 if the clos-
est case was in the family, €50.02 if it was among friends,
and €47.64 if it was among colleagues. With regard to the
severity of HIS, the mean WTP for those who reported that
the severity of the majority of cases they heard of or expe-
rienced was milder than expected was €38.27, with those
reporting higher severity also indicating a higher mean
WTP (Table 2).

Regression results

The results of Model 1 show that HIS was associated with
the WTP for a booster vaccination (Table 3), with the report
of any HIS being associated with an increase in WTP of
€14.54 compared to no HIS. In Model 2, our findings sug-
gest that the total number of reported HIS and the square
of this number were also associated with WTP, with the
squared number of HIS indicating that an increasing num-
ber of HIS was associated with a decrease in WTP, but with
a tipping point at approximately six times the maximally
reportable number of HIS.

In Model 3, which considered the duration since the
most recent HIS, the association of a HIS with WTP was
positive and stronger if the HIS occurred in the four weeks
before the survey (AME for zero to two weeks: €20.05;
AME for three to four weeks: €29.20) compared to no
HIS (logistic: P<.003 for all temporal proximity levels,
gamma: P=.0492 for reporting having experienced a HIS
three to four weeks before the survey and all other levels
P>.05). Moreover, WTP was positively associated with the
severity of HIS: compared to the WTP among those who

Excluded:

|

n= 5,809
reported a WIP

n= 1,349 (23.2%)
reported a true
WTP=€0

n= 4,460 (76.8%)
reported a WTP>€0

v v

- D)
= 2215 (38.1%) n=3,594 (61.9%)

reported at least
reported no HIS one HIS

Legend: HIS — Health information shock, WTP — Willingness to pay

n= 135 identified as careless responders

n=2 with missing WTP value
n= 1 extreme value above adjusted gross
disposable income of households per capita

n= 2,507 identified as protest answers
-> thereof n= 2,269 stating “Vaccinations
should be paid by the government*
-> thereof n= 238 stating “Other reason”

Fig. 1 Flowchart of the sample. HIS— Health information shock, WTP— Willingness to pay

@ Springer
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Table 1 Sample characteristics

Sample characteristics per HIS status (N = 5809) Sample characteristics per WTP statement
(N=5809)
No HIS (n = 2215) At least one HIS (n = 3594) WTP=0 (n = 1349) WTP>0
(n =4460)
n % n % n % n %
Gender
Female 1132 S51.11 1899 52.84 804 59.60 2227 49.93
Male 1083 48.89 1695 47.16 545 40.40 2233 50.07
Age (years)
18-24 107 4.83 325 9.04 118 8.75 314 7.04
25-34 267 12.05 657 18.28 263 19.50 661 14.82
35-44 351 15.85 765 21.29 314 23.28 802 17.98
45-54 417 18.83 644 17.92 299 22.16 762 17.09
55-64 407 18.37 577 16.05 187 13.86 797 17.87
65 or older 666 30.07 626 17.42 168 12.45 1124 25.20
Education level
High 867 39.14 1982 55.15 527 39.07 2322 52.06
Middle 944 42.62 1197 33.31 587 43.51 1554 34.84
Low 404 18.24 415 11.55 235 17.42 584 13.09
Ability to make ends meet
Easily 350 15.80 570 15.86 115 8.52 805 18.05
Fairly easy 893 40.32 1543 42.93 418 30.99 2018 45.25
With some difficulty 780 35.21 1206 33.56 602 44.63 1384 31.03
With great difficulty 192 8.67 275 7.65 214 15.86 253 5.67
Country
Denmark 223 10.07 542 15.08 161 11.93 604 13.54
France 409 18.47 421 11.71 250 18.53 580 13.00
Germany 388 17.52 308 8.57 173 12.82 523 11.73
Italy 218 9.84 470 13.08 147 10.90 541 12.13
Netherlands 254 11.47 414 11.52 213 15.79 455 10.20
Portugal 217 9.80 486 13.52 84 6.23 619 13.88
Spain 170 7.67 506 14.08 154 11.42 522 11.70
United Kingdom 336 15.17 447 12.44 167 12.38 616 13.81
Risk aversion
Very low 684 20.66 1459 29.14 308 22.83 1312 29.42
Low 373 11.27 689 13.76 158 11.71 553 12.40
Moderate 261 7.88 555 11.08 130 9.64 459 10.29
High 1993 60.19 2304 46.02 753 55.82 2136 47.89
Vaccination status
No 334 15.08 242 6.73 529 39.21 47 1.05
Not yet, but I intend to 35 1.58 61 1.70 55 4.08 41 0.92
Yes, the first shot 47 2.12 157 437 48 3.56 156 3.50
Yes, both shots 654 29.53 1432 39.84 459 34.03 1627 36.48
Yes, three shots (booster) 1145 51.69 1702 47.36 258 19.13 2589 58.05
Peers’ vaccination status
Most 1731 78.15 2811 78.21 764 56.63 3778 84.71
About half 166 7.49 300 8.35 202 14.97 264 5.92
Just a few 211 9.53 417 11.60 271 20.09 357 8.00
None 107 4.83 66 1.84 112 8.30 61 1.37

reported the majority of cases as being as severe or as mild  expected. Other levels of severity were not associated with
as expected, the WTP was lower among participants who  the WTP (Table 4).

reported the majority of COVID-19 cases as being milder In Model 4, which included control variables, the sig-
(AME: €-19.81, logistic: P<.0001, gamma: P=.0248) than  nificance and effect sizes mostly decreased for the duration

since the most recent HIS and the severity of HIS. Compared

@ Springer
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Table 2 Mean WTP per country and HIS status

HIS (n=3594)

No HIS (n=2215) Overall (N=5809)

Mean SD Median Mean SD Median T-test Mean SD Median
(in€) (in€) (in€) (in€) (in€) (in€) HISvs. (in€) (in€) (in€)
No HIS
Overall 54.12 14433 3556  39.58 144.10 19.81  .0002 48.58 1444 29.40
Country
Denmark (n=765) 66.30 76.55 51.62 4591 60.81 33.89 .0001 60.36  72.87 43.01
France (n=830) 41.13  42.50 29.72 37.46 296.83 11.89  .8042 39.32 21043 19.81
Germany (n=696) 70.51 78.41 5229 51777 9239 29.05 .0039 60.06 86.92 40.67
Italy (n=688) 49.89 60.75 3556 33.68 58.29 17.78 .0010 4475 60.41 31.11
Netherlands (n=668) 7492 37642 37771 28.50 3545 18.86 .0131 57.26 297.86 31.43
Portugal (n=703) 3098 43.15 21.71 24.19 27.11 1448 .0117 28.88 39.02 20.99
Spain (n=676) 38.16 40.99 28.00 35.63 95.05 12.04 .7366 37.52  59.34 24.00
United Kingdom (n=783) 68.72 117.19 47.04 48.06 9421 29.40 .0064 59.85 108.35 35.28
Time since most recent HIS
0-2 weeks 55.25 161.88 36.13
3-4 weeks 60.62 115.27 43.01
5-6 weeks 4481 60.64 32.53
7-8 weeks 43.64 4248 31.43
More than 8 weeks 47.57 89.62 30.11
Degree of personal connection to COVID-19 cases
Household 60.24 7491 43.56
Family 55.99 210.26 36.16
Friends 50.02 67.63 34.54
Colleagues 47.64 65.86 34.67
Severity of majority of COVID-19 cases known by
participant
Milder than expected 38.27 62.62 24.00
A bit milder than expected 50.82 70.51 34.86
As severe/mild as expected 60.12 254.36 38.54
A bit more severe than expected 69.30 81.93 54.22
More severe than expected 66.74 61.50 57.90
Mixed, i.e., half of cases more severe, 45.74 118.50 24.44

half of cases milder than expected

HIS— Health information shock, SD - Standard deviation

to reporting having not experienced any HIS, reporting that
the most recent HIS had occurred in the two weeks or in
the three to four weeks before the survey increased the
WTP for a booster vaccination by €1.92 (logistic: P=.0025,
gamma: P=.8060) and by €8.95 (logistic: P=.0095, gamma:
P=.4427), respectively. These results suggest that having
experienced a HIS was associated with being willingness
to pay, but not with the height of the WTP (conditional on
being positive). If the HIS was reported to have occurred
between five and eight weeks before the survey, com-
pared to reporting not having experienced a HIS, the AME
decreased (€-4.60 and €1.80, respectively, all P>.05).
Again, the severity of HIS was negatively associated with
being willing to pay if the HIS was reported as having been
milder than expected (€-6.14, logistic: 0.0093, gamma:
0.4451) and positively if it was reported as having been a
bit more severe (€4.53, logistic: 0.0589, gamma: 0.6595) or
more severe than expected (€5.23, logistic: 0.0842, gamma:

@ Springer

0.6625) compared to those who reported that the HIS was as
severe or as mild as expected.

Discussion
Main findings

When willingness-to-pay (WTP) exercises and other forms
of contingent valuation are used to elicit population pref-
erences, the timing of elicitation relative to a relevant
event might be associated with the results. To investigate
this issue, we analyzed whether recent health information
shocks (HIS) were associated with WTP.

The results of our regression analyses suggest that HIS are
indeed positively associated with WTP for a booster vacci-
nation for COVID-19, especially during the first four weeks
after a HIS. This association may decrease over time but
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Table 3 Regression results model 1 and model 2

Model 2
AME Logistic

Est.

Model 1

AME
Est.

Gamma
Est.

Gamma
Est.

Logistic
Est.

95%CI

p value

SE
, 0.88 4.01 (0.05) <0.0001 3.90

95%CI

p value
(0.04) <0.0001 0.72

SE

Est.

0.80

95%CI

p value

SE
, 0.83 4.07 (0.07) <0.0001 3.94

95%CI

p value

0.74 (0.05) <0.0001 0.65
0.80 (0.06) <0.0001 0.67

SE

4.12

s

4.20
0.28

>

Intercept

14.54

>

-0.04

, 092 0.12 (0.08) 0.1493

HIS (Yes)

, 0.14 7.26
0.00

0.02
-0.01

, 037 0.08 (0.03) 0.0077

0.26

0.32 (0.03) <0.0001
0.02 (0.00) <0.0001

No. Of HIS
No. Of HIS?

-0.39

>

-0.02 , -0.01 0.00 (0.00) 0.1779

AME- Average marginal effect, Est.— Estimate, No.— Number, SE— Standard error

could nonetheless persist over a longer period. Our results
also suggest that the association between HIS and WTP was
especially pronounced through increasing the probability of
having a positive WTP (as observed in the logistic regres-
sion), more so than with the height of the WTP conditional
on being positive.

When an individual receives news of a potential expo-
sure in the recent past, it seems plausible that they might
place a higher valuation on a preventive measure, such as a
booster vaccination. However, we did not measure whether
our participants indeed had contact with an infected person.
Another explanation could be that participants might re-
evaluate the risk of developing COVID-19 themselves and
the consequences of contracting it. The fact that the WTP
associated with a HIS that occurred from two to four weeks
before the survey was higher than the WTP associated with
a HIS that occurred from zero to two weeks before the sur-
vey might be related to the time it takes for severe symp-
toms and their consequences to develop.

Experiencing a health information shock, which can be
perceived as a threat to one’s own health, might have a last-
ing consequence on individuals’ risk perceptions and thus
their WTP preferences. This is supported by empirical find-
ings from different fields. Evidence from the United States
(US), for example, has shown that regional flood insur-
ance purchases are highly correlated with the level of flood
damage in the region during the prior year [42]. Similarly,
Dave et al. (2020) examined risk perceptions of smoking
e-cigarettes before and during an outbreak of e-cigarette or
vaping-related lung injuries in the US in 2019 and 2020.
They reported that risk perceptions decreased when partici-
pants received more information regarding the source of the
outbreak, but not to pre-outbreak levels [24]. Other health
shocks, like flu outbreaks, have been hypothesized to be
associated with sustained changes in hygiene practices in
developing countries [43]. Further evidence suggests simi-
lar longer-lasting effects [44].

Limitations

Our study has a number of important limitations related to
its setting, sample, measurement, and analysis that must be
considered when interpreting its results. First, as we use
cross-sectional data here, no causal claim can be made based
on our results. Further, latent mechanisms driving both HIS
and the booster intention might contribute to the associa-
tions observed in this study. For instance, individuals with a
higher fear of COVID-19 might have tested themselves and
their social environment more often for the virus, thus expe-
riencing more HIS, than individuals with a lower fear of
COVID-19. While the variable risk to own health attempts
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Table 4 (continued)
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Model 4

Model 3
Logistic

Est.

AME
Est.

Gamma
Est.

AME  Logistic

Gamma

95%CI Est.

Est.

95%CI SE 95%CI

SE

Est.

95%CI

p

SE

SE

value

-0.23  (0.25) 0.3541

value
0.44 (0.26) 0.0905 -0.07

value

value

-8.85

-0.73,0.26

Most

0.94

-0.24 (0.28) 0.3942 -0.78

9.94

(0.27) 0.4494 -0.32,0.73

0.20

About half

0.31

0.00 (0.27) 0.9925 -0.54

5.73

(0.26) 0.7008 -0.41, 0.61

0.10

Just a few

0.53

None .
AME- Average marginal effect, CI- Confidence Interval, Est.— Estimate, No.— Number, SE— Standard error

to proxy for a fear of COVID-19, other latent variables may
have influenced our results, e.g. personality traits.

Second, the Omicron variant of the coronavirus was start-
ing to spread in Europe at the time of data collection. Offi-
cial European institutions recommended that people should
receive a booster shot around the end of 2021 [45-47].
While this highlights the relevance of looking at booster
shots in our study, the status of the countries’ national
booster campaigns as well as the media coverage differed at
the time of data collection. For instance, 48.3 booster shots
per 100 people were administered in the UK by the end of
2021 compared to 29.0 booster shots per 100 people in Italy
[48]. Additionally, our sample contained a higher propor-
tion of individuals who had received a booster shot than
in the general population (except for the participants from
Portugal). We accounted for these circumstances by includ-
ing vaccination status at the individual level and country
fixed-effects in Model 4 (see Online Resource for analysis
of boosted and not boosted individuals separately). Partici-
pants who reported experiencing a HIS may have further-
more incorrectly assumed that they would enjoy immediate
protection from a booster shot [49]. This may have resulted
in overly high valuations of the booster shot compared to a
situation in which people have better information about the
real effects of booster vaccinations.

Third, the high share of protest answers in our sample
suggests that a substantial number of participants more
fundamentally rejected participating in the WTP exercise.
In particular, this appeared to be related to respondents
expecting or demanding that governments or health insur-
ers should cover the costs of a booster vaccination. Given
the abovementioned public efforts in booster campaigns, it
might have been difficult for individuals to immerse them-
selves in the hypothetical setting, which counterfactually
states no expected coverage by a third party. Importantly,
the majority of protesters appeared to place a positive value
on the booster vaccination given that they indicated that
another entity should be responsible for covering the costs;
this suggests that participants rejected the payment vehicle
(i.e., the out-of-pocket payment) rather than the booster
vaccination itself. Indeed, observed zero valuations of the
good on offer can mean that participants are not willing to
pay for the good because they do not associate value with
it (i.e., ‘true zeros’), but could also mean that they are not
willing to pay because they reject the scenario (i.e., ‘pro-
test zeros’) [50-52]. Protesters are often excluded from
samples before analysis [50, 51], which can lead to a loss of
sample representativeness or to bias if protesters’ and non-
protesters’ characteristics differ significantly [50]. In our
study, subsample analyses suggested that the characteristics
of protesters were fairly similar to those of non-protesters
(i.e., the analyzed sample). We therefore chose not to opt
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for econometric techniques to correct for this [50]. Indeed,
a sensitivity analysis including all protesters in the sample
and assigning them a WTP of €0 revealed only minor varia-
tions in estimates and significance compared to Model 4 due
to the two-part model’s separate handling of zeros and non-
negative values (see Online Resource).

Fourth, in our dataset we could not distinguish between
experiencing a health shock (i.e., a COVID-19 infection)
oneself or within one’s household, thus, between two quite
distinct situations. Also, it is important to emphasize that we
chose not to incorporate the degree of personal connection
as a variable in our final models because the model selection
criteria suggested that there was higher model complexity
when including the variable but only minimal information
gain.

Finally, we chose to examine the most recent HIS in the
analysis because we assumed that this shock was the most
relevant for the valuation of the booster shot as a preventive
countermeasure. Furthermore, we controlled for the num-
ber of HIS as a covariate. Some individuals expressed hav-
ing experienced multiple HIS in our survey. In these cases,
we did not measure the severity of each HIS separately
but rather asked the participants to state the severity of the
majority of HIS they experienced among people they know
(including themselves). When we excluded individuals who
experienced multiple HIS, the peak in the increase in WTP
for those experiencing the HIS three to four weeks before
the elicitation exercise was approximately €5 lower, and the
association of the severity of HIS with the WTP was lower.

Implications

Although WTP is a well-established instrument in health
economics, methodological challenges remain. Our results
suggest that recent health information that is relevant to the
goods being valued can be associated with having a positive
WTP in certain cases in the short term, especially by serving
as a ‘nudge’ to decide if these goods are worth paying for.
Researchers and policymakers may therefore wish to con-
sider the timing of valuation exercises as well as how this
relates to potential HIS. Finding the optimal point in time
to measure WTP is difficult and may depend on the policy
question under consideration, so that the optimal point in
general may not exist. Given our findings, researchers may
wish to elicit information about HIS in situations where they
are likely to occur, aiding the interpretation of their findings.

From a population perspective, the probability of relevant
HIS occurring may differ depending on the disease being
studied. For example, the prevalence of diabetes mellitus
among adults in Europe is high [53], so the probability of
experiencing a HIS due to someone or oneself being diag-
nosed with diabetes or experiencing consequences of the

disease may be comparatively high as well [54]. In contrast,
the probability of experiencing a HIS related to rare con-
ditions may, by definition, be considerably lower. If WTP
values differ because the frequency of HIS varies depending
on the disease, policy makers may wish to consider poten-
tial distributional consequences in their subsequent decision
making.

Conclusion

We found that timing may matter when measuring WTP
because relevant events, like health information shocks
(HIS), may be associated with WTP. In our study, HIS
appeared especially related to the probability of having a
positive WTP (i.e., more people willing to pay for a booster)
and less with the height of the WTP conditional on being
willing to pay. Moreover, the association of HIS with WTP
was especially visible in the short term but may also persist
over the long term. Our findings suggest that researchers
and policymakers should be aware of potential HIS when
eliciting and interpreting results obtained through WTP
exercises and other forms of contingent valuation.

Supplementary Information The online version  contains
supplementary material available at https://doi.org/10.1007/s10198-0
25-01774-7.
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