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ABSTRACT

Risk Aversion and COVID-19 Vaccine
Hesitancy

We here investigate the role of risk aversion in COVID-19 vaccine hesitancy. The theoretical
effect is ambiguous, as both COVID-19 infection and vaccination side-effects involve
probabilistic elements. In large-scale data covering five European countries, we find that
vaccine hesitancy falls with risk aversion, so that COVID-19 infection is perceived as
involving greater risk than is vaccination.
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1. Introduction

Despite the World Health Organization stating that vaccination is the most-effective way of
eradicating disease, and millions of lives being saved every year by vaccines,! immunisation rates
are often insufficient to reach herd immunity (Wiysonge et al., 2022). The first common
explanation of incomplete vaccine coverage in the literature is material, underlining difficulties in
vaccination access. The second is psychological. Theoretical models, such as Carpenter (2010)
Zampetakis and Melas (2021), Courbage and Peter (2021) and Peter (2021), underline that the
choice of vaccination reflects a trade-off between two risks: that from the disease itself and that
from vaccination side-effects. Both risk aversion and the relative size of these two perceived risks
therefore play key roles.

We here consider vaccine hesitancy in Europe during the COVID-19 crisis. This is a period
of particular interest firstly because the scale of resources devoted by governments made vaccines
almost universally-available (by the time that our data was collected). Any remaining non-
vaccination may then be psychological in origin. Second, the sudden development of the pandemic
and the lack of knowledge about any vaccine side-effects contributed to a climate of distrust in
science and governments (as symbolised by the NoVax movement). In the extraordinary
circumstances of the COVID-19 crisis it was not possible to state definitively ex ante whether
individuals saw the pandemic itself or vaccine side-effects as the greatest health threat.

This uncertainty about relative risks is the main motivation for our research here. We use
frequent panel data from five European countries (France, Germany, Italy, Spain and Sweden) to
see how risk aversion is related to individual vaccination status in June 2021. The risk-aversion
score is measured six months earlier than vaccination status in order to avoid any common-method
variance issues. Risk aversion increases vaccine take-up, so that COVID-19 infection seems to be
perceived as more risky than are any vaccine side-effects: a one standard-deviation rise in risk
aversion predicts lower vaccine hesitancy of 1.4 percentage points (which is around 10% of the
incidence of vaccine hesitancy). This figure does not change with the introduction of a large set of
control variables in the regression, so that omitted variables may not be a major concern. Last, we

analyse the vaccination status of our respondents in late October — early November 2021 and show

! See the website of the World Health Organization for more details: https://www.who.int/health-topics/vaccines-
and-immunization#tab=tab 1.
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that the predictive power of risk aversion is time-sensitive: the rise in the cost of vaccine hesitancy
after the Summer of 2021 attenuates the vaccine hesitancy explained by risk aversion.

These results contribute to a number of different strands of the literature. They first provide a
new perspective to the literature on psychological factors and vaccine hesitancy when the long-
run effects of both disease and vaccines are far-better known, such as influenza (see, among others,
Chapman and Coups, 1999; Mullahy, 1999; Shim et al., 2012; Tsutsui et al., 2012; Chen and
Stevens, 2017; Kim et al., 2017; Schmid et al., 2017). Second, we add to the specific knowledge
about COVID-19 vaccine hesitancy, most of which refers to hypothetical vaccination preferences
in periods when vaccines were not yet available (Dror et al., 2020; Edwards et al., 2021; Machida
et al., 2021; McCabe et al., 2021; Murphy et al., 2021; Robertson et al., 2021; Schwarzinger et
al., 2021; Soares et al., 2021; Tsutsui et al., 2021; Trueblood et al., 2021; Guillon and Kergall,
2022). We on the contrary analyse revealed vaccination behaviour. Our results differ from those
in Guillon and Kergall (2022) and Trueblood et al. (2021), both of which conclude that risk-
aversion reduces vaccine acceptance. Although these papers use different definitions of vaccine
hesitancy and time periods than those used here, the difference in results could also reflect that the
determinants of hypothetical and real choices are not the same for all issues (Benjamin et al.,
2012).

The remainder of the paper is organised as follows. Section 2 introduces our dataset, and the
empirical model and analysis sample then appear in Section 3. Section 4 presents and discusses

the results. Last, Section 5 concludes.

2. Data and Vaccination Policies during the Data Collection
The COME-HERE (COVID-19, MEntal Health, Resilience and Self-regulation) survey is a
longitudinal study designed by researchers at the University of Luxembourg (for details see Vogele
et al., 2020). The survey is carried out by Qualtrics on nationally-representative samples of adults
(aged 18 or over) in France, Germany, Italy, Spain and Sweden. Stratification ensured that the data
was representative in terms of gender, region, and age. Ethics approval was granted by the Ethics
Review Panel of the University of Luxembourg. The survey currently includes ten waves of data
collected over the period from April 2020 to December 2022.
In Wave 6 of the COME-HERE survey (June 2021), when vaccine rollouts were at their peak,

respondents were asked about their vaccination status: “Have you been vaccinated against Covid-



19?7, with the three response categories of “Yes”, “No, but I plan to. I am waiting for my turn to
come”, and “No, and I do not plan to”. In the remainder of the paper, we will refer to the
participants who replied “No, and I do not plan to” as the vaccine-hesitant.

Risk-aversion was assessed in Waves 2, 4, 6, and 8 via the self-reported willingness-to-take-
risks on an 11-point scale: “How do you see yourself: Are you generally a person who is fully
prepared to take risks or do you try to avoid taking risks? Please tick a box on the scale, where
the value () means: ‘unwilling to take risks” and the value 10 means: ‘fully prepared to take risk’.
We reverse this scale in our empirical analysis so that higher numbers indicate greater risk-
aversion.

The survey further collects detailed information on individuals’ living conditions and mental
health during the pandemic, as well as recent changes and events in their lives. There is also
information on standard sociodemographic characteristics such as age, gender, education, labour-
force status, and country and region of residence.

Most of the COME-HERE Wave 6 interviews took place in the first week of June 2021.
Vaccination was already universal in France at this time. In Germany and Italy, access to
vaccination for all was introduced on June 7t and 19 respectively. Last, universal vaccination in
Spain and Sweden was implemented after the data collection for Wave 6 of COME-HERE
(https://ourworldindata.org/covid-vaccination-policy). Prior to universal access, vaccine access
mainly depended on age, occupation and the existence of a comorbidity. We will also use the data
from the COME-HERE Wave 7 interviews (collected between October 14" and November 9™
2021) in the last part of our analysis to assess the extent to which the rise in the cost of vaccine-
hesitancy (for example, from the introduction of the EU Digital COVID Certificate required to
gain access to many public spaces) moderated the relationship between vaccination status and risk

aversion.

3. Empirical Strategy
Faced with uncertainty about health outcomes, the choice to be vaccinated against COVID-
19, when the vaccine is widely-available, will depend on individual risk attitudes. We estimate the

following linear probability model:?

2We have also estimated the full model via probit and logit regressions. The results from these in the first two columns
of Online Appendix Table Al are similar to those from the linear-probability model.
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In Equation (1), VH;;, is a dummy variable for individual i in country j interviewed at time d
reporting that they had not been vaccinated and did not plan to do so; V H;; is hence zero for those
who have either already been vaccinated or are planning to do so in the near future.> RA; is our
risk-aversion measure, on a scale of 0 to 10 with higher values indicating greater risk aversion.*
We address potential concerns about common-method variance and reverse causality by taking a
measure of risk aversion from Wave 4 of COME-HERE, which was fielded six months prior to
the wave with the vaccine question.

Risk aversion differs by age, gender and other socio-demographic variables (Barsky et al.,
1997; Donkers et al., 2001; Dohmen et al., 2011), and so does access to vaccines and vaccine
hesitancy in the COME-HERE data (Borga et al., 2022). Given the substantial difficulty in finding
exogenous variations in risk aversion, we introduce a variety of control variables to address the
issue of confounding. In this respect, D; is a vector of demographic characteristics (age and
dummies for female, being partnered, post-Secondary education and having children living in the
household), E; contains economic variables (log equivalised net monthly household income in
PPP, equivalised using the square root of the number of household members, labour-force status
and homeownership, which is a proxy for wealth), health-related variables appear in H; (dummies
for at least one diagnosed physical health condition and having tested positive for COVID-19 at
least once since the beginning of the pandemic), and last I; covers attitudes (via dummies for
supporting a Right-wing party, a Left-wing party, and the respondent’s degree of confidence in the
government’s ability to handle the COVID-19 crisis measured on a Likert scale from 1 to 7). This

last confidence evaluation comes from Wave 5 of the COME-HERE data, again to address

3 There are three response categories for the vaccine question, and it could be argued that respondents who reported
“No, but I plan to. | am waiting for my turn to come” are also vaccine hesitant. To see whether this group are indeed
different from those who are already vaccinated, at least in terms of their risk aversion, we estimate a multinomial-
logit model to see how risk aversion predicts the separate probabilities of answering “Yes”, “No, but | plan to. | am
waiting for my turn to come” and “No, and | do not plan to”. The resulting marginal effects appear in Appendix Table
A2. The six models in this table are the same as those in Table 2. In most cases, the risk-aversion coefficient is not
statistically different for the “Yes” and “No, but | plan to. | am waiting for my turn to come” categories. The only
exception is in model 1, where risk aversion predicts a lower probability of belonging to the “No, but I plan to. | am
waiting for my turn to come” category. However, the coefficients here are confounded by age: older people are more
risk-averse, and at the time of the COME-HERE Wave 6 data collection were more likely to have had the vaccine
made available to them (and so less likely to be waiting their turn).

4 We here assume that the risk-aversion scale can be interpreted cardinally. In column (3) of Appendix Table A1, we
show that qualitatively-similar results are obtained if we replace the continuous measure of risk aversion by a dummy
variable for individuals with a risk-aversion score that is above the median value.

4



common-method variance concerns. Last, COVID;, is a vector reflecting the evolution of the
pandemic itself and the resulting policy responses in each country: the 4-week average number of
daily COVID-19 deaths per 100,000 inhabitants and the 2-week average Stringency Index (the
latter supplied by the Blavatnik School of Governance at the University of Oxford).> 2, and y; are
respectively day-of-interview and country fixed effects.® All of the continuous variables have been
standardised.

We estimate Equation (1) on the sample of respondents who have non-missing information
for both the dependent and independent variables. The descriptive statistics for the resulting
estimation sample of 3906 respondents appear in Table 1.” Around 13% of these respondents are
not vaccinated and do not wish to be so. Average risk aversion is 6.15 on the zero to ten scale, with
a standard deviation of 2.71. The distribution of risk aversion is plotted in Figure 1. The sample is

split equally by sex, and average age is around 52.

4. Results

The estimated coefficients on risk aversion from the linear-probability estimation of vaccine
hesitancy appear in Table 2. The first column includes no other control variables (apart from the
fixed effects for the day of the interview and country of residence). We then introduce in turn a
number of control variables to finally produce the full model corresponding to Equation (1) in the
last column. The estimated coefficients on all of the control variables appear in Appendix Table
A3.

5 The Stringency Index is composed of the nine following sub-indices, measuring various aspects of containment

LLINNT3 LEINNT3 LR I3 CEINNT3

policies: “school closing”, “workplace closing”, “cancellation of public events”, “restriction on gathering”, “public
transport closing”, “stay-at-home requirements”, “restriction on internal movement”, “restriction on international
travel” and “public information campaign”. It ranges from 0 to 100, and a higher value of the index corresponds to a
more-stringent country lockdown-style policy response to COVID-19.

& Time preferences may also matter for vaccination decisions, and may be correlated with risk aversion. The Wave-2
questionnaire of our survey included a series of hypothetical choices of over monetary payments occurring at different
points in time (similar to the staircase method in Falk et al., 2016). We use these individual choices to construct a
patience score ranging from 1 to 16, where higher scores correspond to more patience. This is included in our list of
controls in column (6) of Appendix Table Al. The results change only very little, perhaps because patience and risk
aversion are almost uncorrelated in our data (with a correlation coefficient of 0.02).

74899 respondents participated in Wave 6 of COME-HERE. Our sample selection drops 993 observations either due
to missing retrospective risk aversion in 87% of cases or missing control variables in the other 13%. The respondents
we dropped are more likely to be young and to be men. We apply an inverse probability weighting procedure to
account for this selection in our robustness checks: the results in column (4) of Appendix Table Al are similar to our
benchmark estimates.



The predicted effect of risk aversion on vaccination is ambiguous, in the context of uncertainty
about any side-effects of COVID-19 vaccines. In column (1) of Table 2, risk-averse individuals
are more likely to accept vaccination, which is consistent with the perceived risk posed by COVID-
19 infection being greater than that from vaccination.

It is important to be careful about confounding variables: for example, women are often
considered to be more risk-averse than men, and could perhaps be more open to vaccination as
they are more often in contact with young children. Columns (2) through (6) of Table 2 add the
various control variables in Equation (1) in turn. The estimated risk-aversion coefficient is
remarkably stable across the different specifications: as such, the relationship between risk
aversion and vaccine hesitancy is not confounded by the wide variety of control variables
introduced.®® The estimated relationship is non-negligible in size: a one standard-deviation rise in
risk aversion is associated with a 1.4 percentage-point fall in vaccine hesitancy, which from Table
1 is about 10% of the mean incidence of vaccine hesitancy in our analysis sample.

To what extent does this result depend on vaccination policies? In the summer of 2021, the
cost of non-vaccination rose dramatically with the introduction of the EU Digital COVID
Certificate. For example, the Italian government even made vaccination mandatory for workers on
October 15™ 2021. We take advantage of the fact that we also have information on vaccination
status in COME-HERE Wave 7 (collected between the 14™ of October and the 9" of November
2021). We therefore re-estimate the specifications in Table 2, but this time using reported vaccine
hesitancy in Wave 7 as the dependent variable. The results appear in Appendix Table A5. Although
the estimated coefficients remain negative, they no longer play a significant role in vaccination
decisions. Putting the results from Table 2 and Appendix Table A5 together suggests that the cost

of vaccine hesitancy moderates the effect of risk aversion.®

8 In addition to this lack of confounding, Appendix Table A4 shows that there is no significant moderation in this
relationship by age, gender or education.

9 It could be argued that the level of risk aversion depends on the pandemic, or even the economic and health
environment. As such, even though we control for day-of-interview fixed effects, country fixed effects, the Stringency
Index and 4-week average COVID-19 deaths, our estimates could still reflect the influence of some unobserved time-
varying confounder. We can attenuate this concern by using the risk-aversion score from June 2020 (which is one year
before the risk-aversion score we use in our main specification). The results in column (5) of Appendix Table Al are
the same as those in the main specification: greater risk aversion predicts less vaccine hesitancy.

10 In Appendix Table A6, we replace the measure of vaccine hesitancy with a dummy for individuals who reported in
both Waves 6 and 7 that they do not plan to be vaccinated: this dummy variable captures what we call vaccine
reluctance. The results are like those in Appendix Table A5.
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5. Conclusion

The uptake of vaccines is related to both their availability and individual preferences. Given
the widespread vaccine roll-out in EU countries at the time of our survey data, preferences likely
play a large role in any observed vaccine hesitancy. In data covering around four thousand
individuals in five European countries, and accounting for a substantial number of potential
confounding variables, we show that vaccine acceptance rises with risk aversion.

These results are important from a policy and health perspective. The sign of the correlation
between risk aversion and vaccination is a priori ambiguous. Finding this to be positive indicates
that the risk from COVID-19 infection was on average perceived to be greater than that of any
potential vaccine side-effects at the time of our survey. This relationship seems to vanish when the
cost of vaccine hesitancy increases. It may also change in size or even in sign as new information
becomes available about any longer-term vaccine side-effects and the dangers from new COVID-

19 variants.



References:

Barsky, R. B., Juster, F. T., Kimball, M. S., & Shapiro, M. D. (1997). Preference
parameters and behavioral heterogeneity: An experimental approach in the health and
retirement study. Quarterly Journal of Economics, 112, 537-579.

Benjamin, D. J., Heffetz, O., Kimball, M. S., & Rees-Jones, A. (2012). What do you
think would make you happier? What do you think you would choose? American Economic
Review, 102, 2083-2110.

Borga, L. G., Clark, A. E., D’Ambrosio, C., & Lepinteur, A. (2022). Characteristics
associated with COVID-19 vaccine hesitancy. Scientific Reports, 12, 1-9.

Carpenter, C. J. (2010). A meta-analysis of the effectiveness of health belief model
variables in predicting behavior. Health Communication, 25, 661-669.

Chapman, G. B., & Coups, E. J. (1999). Predictors of influenza vaccine acceptance
among healthy adults. Preventive Medicine, 29, 249-262.

Chen, F., & Stevens, R. (2017). Applying lessons from behavioral economics to
increase flu vaccination rates. Health Promotion International, 32, 1067-1073.

Courbage, C., & Peter, R. (2021). On the effect of uncertainty on personal vaccination
decisions. Health Economics, 30, 2937-2942.

Dohmen, T., Falk, A., Huffman, D., Sunde, U., Schupp, J., & Wagner, G. G. (2011).
Individual risk attitudes: Measurement, determinants, and behavioral consequences. Journal
of the European Economic Association, 9, 522-550.

Donkers, B., Melenberg, B., & Van Soest, A. (2001). Estimating risk attitudes using
lotteries: A large sample approach. Journal of Risk and Uncertainty, 22, 165-195.

Dror, A. A., Eisenbach, N., Taiber, S., Morozov, N. G., Mizrachi, M., Zigron, A, ...
& Sela, E. (2020). Vaccine hesitancy: the next challenge in the fight against COVID-109.
European Journal of Epidemiology, 35, 775-779.

Edwards, B., Biddle, N., Gray, M., & Sollis, K. (2021). COVID-19 vaccine hesitancy
and resistance: Correlates in a nationally representative longitudinal survey of the Australian
population. PloS One, 16, €0248892.

Guillon, M., & Kergall, P. (2021). Factors associated with COVID-19 vaccination
intentions and attitudes in France. Public Health, 198, 200-207.



Kim, S., Pjesivac, I., & Jin, Y. (2019). Effects of message framing on influenza
vaccination: Understanding the role of risk disclosure, perceived vaccine efficacy, and felt
ambivalence. Health Communication, 34, 21-30.

Machida, M., Nakamura, 1., Kojima, T., Saito, R., Nakaya, T., Hanibuchi, T., ... &
Inoue, S. (2021). Acceptance of a COVID-19 Vaccine in Japan during the COVID-19
Pandemic. Vaccines, 9, 210.

McCabe, S. D., Hammershaimb, E. A., Cheng, D., Shi, A., Shyr, D., Shen, S,, ... &
Lin, X. (2021). Unraveling Attributes of COVID-19 Vaccine Hesitancy and Uptake in the US:
A Large Nationwide Study. medRxiv, doi: 10.1101/2021.04.05.21254918.

Mullahy, J. (1999). It'll only hurt a second? Microeconomic determinants of who gets
flu shots. Health Economics, 8, 9-24.

Murphy, J., Vallieres, F., Bentall, R. P., Shevlin, M., McBride, O., Hartman, T. K., ...
& Hyland, P. (2021). Psychological characteristics associated with COVID-19 vaccine
hesitancy and resistance in Ireland and the United Kingdom. Nature Communications, 12, 1-
15.

Peter, R. (2021). A fresh look at primary prevention for health risks. Health
Economics, 30, 1247-1254.

Robertson, E., Reeve, K. S., Niedzwiedz, C. L., Moore, J., Blake, M., Green, M., ... &
Benzeval, M. J. (2021). Predictors of COVID-19 vaccine hesitancy in the UK household
longitudinal study. Brain, Behavior, and Immunity, 94, 41-50.

Schmid, P., Rauber, D., Betsch, C., Lidolt, G., & Denker, M. L. (2017). Barriers of
influenza vaccination intention and behavior-a systematic review of influenza vaccine
hesitancy, 2005-2016. PloS one, 12, e0170550.

Schwarzinger, M., Watson, V., Arwidson, P., Alla, F., & Luchini, S. (2021). COVID-
19 vaccine hesitancy in a representative working-age population in France: a survey
experiment based on vaccine characteristics. Lancet Public Health, 6, e210-e221.

Shim, E., Chapman, G. B., Townsend, J. P., & Galvani, A. P. (2012). The influence of
altruism on influenza vaccination decisions. Journal of the Royal Society Interface, 9, 2234-
2243.

Soares, P., Rocha, J. V., Moniz, M., Gama, A., Laires, P. A., Pedro, A. R, ... & Nunes,
C. (2021). Factors associated with COVID-19 vaccine hesitancy. Vaccines, 9, 300.



Tsutsui, Y., Benzion, U., & Shahrabani, S. (2012). Economic and behavioral factors
in an individual's decision to take the influenza vaccination in Japan. Journal of Socio-
Economics, 41, 594-602.

Tsutsui, Y., Shahrabani, S., Yamamura, E., Hayashi, R., Kohsaka, Y., & Ohtake, F.
(2021). The willingness to pay for a hypothetical vaccine for the coronavirus disease 2019
(COVID-19). International Journal of Environmental Research and Public Health, 18,
12450.

Trueblood, J. S., Sussman, A. B., & O’Leary, D. (2022). The role of risk preferences
in responses to messaging about COVID-19 vaccine take-up. Social Psychological and
Personality Science, 13, 311-319.

Vogele, C., Lutz, A., Yin, R, & D’Ambrosio, C. (2020). How do different
confinement measures affect people in Luxembourg, France, Germany, Italy, Spain and
Sweden? First COME-HERE Report.
wwwen.uni.lu/research/fhse/dbcs/pandemic/research_papers.

Wagpner, C. E., Prentice, J. A., Saad-Roy, C. M., Yang, L., Grenfell, B. T., Levin, S.
A., & Laxminarayan, R. (2020). Economic and behavioral influencers of vaccination and
antimicrobial use. Frontiers in Public Health, 8, 614113.

Wiysonge, C. S., Ndwandwe, D., Ryan, J., Jaca, A., Batouré, O., Anya, B. P. M., &
Cooper, S. (2022). Vaccine hesitancy in the era of COVID-19: could lessons from the past
help in divining the future? Human Vaccines & Immunotherapeutics, 18, 1-3.

Zampetakis, L. A., & Melas, C. (2021). The health belief model predicts vaccination
intentions against COVID-19: A survey experiment approach. Applied Psychology: Health
and Well-Being, 13, 469-484.

10



Figures and Tables:

Figure 1: The Distribution of Risk Aversion in the Estimation Sample

[
o~

4 5 6 7 8 9 10
Risk Aversion

Note: These figures refer to our estimation sample.
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Table 1: Descriptive Statistics of the Estimation Sample

Mean SD Min Max
Vaccine Hesitant 0.13 0 1
Risk Aversion 6.15 2.71 0 10
Female 0.49 0 1
Age 51.78  15.32 18 88
Living with a Partner 0.64 0 1
Post-Secondary Education 0.43 0 1
Children in the Household 0.27 0 1
Patience Score 9.58 4.65 1 16
Log Equivalised Monthly Net HH Income 7.41 0.62 5.33 9.36
Homeowner 0.69 0 1
Employed 0.55 0 1
Unemployed 0.05 0 1
Out of the Labour Force (Working Age) 0.10 0 1
Retired 0.30 0 1
Underlying Health Condition 0.30 0 1
Ever Tested Positive for Covid-19 0.10 0 1
Confidence in the Government 4.09 1.83 1 7
Right-Wing Supporter 0.25 0 1
Centre Supporter 0.47 0 1
Left-Wing Supporter 0.28 0 1
Number of daily deaths/100,000 inhabitants (4-week average)  0.18 0.06 0.05 0.28
Stringency Index (2-week average) 64.4 7.14 47.7 74.3
France 0.23 0 1
Germany 0.16 0 1
Italy 0.23 0 1
Spain 0.24 0 1
Sweden 0.13 0 1

Notes: These figures refer to our estimation sample from Wave 6 of COME-HERE. N=3906.
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Table 2: Risk Aversion and Vaccine Hesitancy — LPM Results

Vaccine Hesitancy (0-1)

1) ) 3) (4) () (6)

Risk Aversion (std) -0.018"" -0.012" -0.013™ -0.013™ -0.014™" -0.014™"
(0.005) (0.005) (0.005) (0.005) (0.005) (0.005)

Observations 3906 3906 3906 3906 3906 3906
Demographic controls . v v v v v
Economic controls . . V4 V4 V4 V4
Health controls . . . V4 V4 V4
Attitudes controls . . ) . V4 V4
COVID-19 controls . V4

Notes: These are estimates from linear regressions. Standard errors are in parentheses. Risk aversion
is a continuous score (from 0 to 10) measured between November and December 2020. Vaccine
hesitancy is measured in June 2021. All of the regressions include day-of-interview and country fixed
effects. The demographic controls are age, dummy variables for female, post-Secondary education,
partnered and parenthood. The economic controls are log equivalent household income (in PPP), a
homeownership dummy and labour-force status dummies. The health controls are dummies for
having a health condition (other than COVID-19) and for having been infected with COVID-19 in
the past. The attitudes controls are confidence in the government (scale 1-7) and political-orientation
dummies. The COVID-19 controls are the 4-week average number of COVID-19 deaths and the 2-
week average of the Stringency Index.
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Appendix:

Table Al: Risk Aversion and Vaccine Hesitancy — Robustness Checks
Vaccine Hesitancy (0-1)

(1) (2) 3) (4) () (6)

Risk Aversion (std) -0.013" -0.013™" -0.014™ -0.011" -0.013™
(0.005)  (0.005) (0.005) (0.006) (0.005)
High Risk Aversion (dummy) -0.027
(0.011)
Observations 3906 3906 3906 3906 3144 3906

Notes: Columns (1) and (2) respectively list the marginal effects from probit and logit regressions.
Columns (3) to (5) refer to linear regressions. Standard errors are in parentheses. Risk aversion is a
continuous score (from 0 to 10) measured between November and December 2020 in columns (1) to (4)
and (6) and in June 2020 in column (5). “High Risk Aversion” is a dummy for respondents with risk
aversion over the median estimation-sample figure. Column (4) uses an inverse probability weighting
procedure to account for selective attrition. Column (6) controls for a patience score. All of the
regressions include day-of-interview and country of residence fixed effects. The demographic controls
are age, dummy variables for female, post-Secondary education, partnered and parenthood. The
economic controls are log equivalent household income (in PPP), a homeownership dummy and labour-
force status dummies. The health controls are dummies for having a health condition (other than
COVID-19) and for having been infected with COVID-19 in the past. The attitudes controls are
confidence in the government (scale 1-7) and political-orientation dummies. The COVID-19 controls
are the 4-week average number of COVID-19 deaths and the 2-week average of the Stringency Index.
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Table A2: Risk Aversion and Vaccine Status — Multinomial Logit Results
Have you been vaccinated against COVID-19?

No, but | No and | do
Yes
plan to not plan to
) (2) 3)
Model 1:
Risk Aversion (std)  0.039™" -0.020™" -0.018™"
(0.008) (0.007) (0.005)
Observations 3906 3906 3906
Model 2:
Risk Aversion (std) 0.001 0.011 -0.011™
(0.007) (0.007) (0.005)
Observations 3906 3906 3906
Model 3:
Risk Aversion (std) 0.002 0.010 -0.012™
(0.007) (0.007) (0.005)
Observations 3906 3906 3906
Model 4-:
Risk Aversion (std) 0.003 0.010 -0.013™
(0.007) (0.007) (0.005)
Observations 3906 3906 3906
Model 5:
Risk Aversion (std) 0.003 0.010 -0.013™
(0.007) (0.007) (0.005)
Observations 3906 3906 3906
Model 6:
Risk Aversion (std) 0.003 0.010 -0.013™
(0.007) (0.007) (0.005)
Observations 3906 3906 3906

Notes: These are marginal effects from multinomial-logit regressions.
Standard errors are in parentheses. Risk aversion is a continuous score (from
0to 10) measured between November and December 2020. Vaccine hesitancy
is measured in June 2021. All of the models include day-of-interview and
country fixed effects. Model 2 include the demographic controls (age, dummy
variables for female, post-Secondary education, partnered and parenthood).
Model 3 adds the economic controls (log equivalent household income (in
PPP), a homeownership dummy and labour-force status dummies). Model 4
adds the health controls (dummies for having a health condition, other than
COVID-19, and for having been infected with COVID-19 in the past). Model
5 adds the attitudes controls (confidence in the government (scale 1-7) and
political-orientation dummies). Model 6 adds the COVID-19 controls (the 4-
week average number of COVID-19 deaths and the 2-week average of the
Stringency Index).
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Table A3: Risk Aversion and Vaccine Hesitancy — Full LPM Results from Table 2

Vaccine Hesitancy (0-1)

) (2) 3) (4) (5) (6)
Risk Aversions -0.018™ -0.012™ -0.013"™ -0.013"™ -0.014™" -0.014™"
(0.005)  (0.005)  (0.005)  (0.005)  (0.005)  (0.005)
Female 0.008 0.002 -0.000 0.007 0.007
(0.011) (0.011) (0.011) (0.011)  (0.011)
Age’® -0.051™" -0.038™" -0.036"" -0.034™" -0.034™"
(0.006)  (0.008) (0.008) (0.008)  (0.008)
Post-Secondary Education -0.055™" -0.040™" -0.039™" -0.044"" -0.044™"
(0.011)  (0.011) (0.011) (0.011)  (0.011)
Living with a Partner -0.034™ -0.020 -0.020 -0.017  -0.017
(0.012) (0.012) (0.012) (0.012) (0.012)
Children in the Household 0.011 0.003 0.005 0.006 0.006
(0.013)  (0.014) (0.014) (0.013)  (0.013)
Equivalised Monthly Net HH Income (in logs)S -0.034™ -0.035"" -0.032"" -0.032""
(0.006) (0.006) (0.006)  (0.006)
Home-owner -0.035™" -0.035" -0.035"" -0.035""
(0.013)  (0.013) (0.012) (0.012)
Employment Status (Ref. = Employed)
Unemployed 0.044  0.044" 0.041° 0.041"
(0.025)  (0.025)  (0.024)  (0.024)
Out of Labour Force (Working Age) -0.026 -0.025 -0.018 -0.018
(0.019)  (0.019) (0.019)  (0.019)
Retired -0.021 -0.021 -0.013 -0.013
(0.016) (0.016) (0.016) (0.016)
Underlying Health Condition -0.034™ -0.036™" -0.036""
(0.012)  (0.011)  (0.011)
Ever Tested Positive for Covid-19 -0.024 -0.027 -0.027
(0.018)  (0.017)  (0.017)
Confidence in Government® -0.062™" -0.062"""
(0.005)  (0.005)
Political Orientation (Ref. = Centre)
Political Orientation: Left 0.022" 0.021
(0.013)  (0.013)
Political Orientation: Right 0.034™ 0.033™
(0.013)  (0.013)
Number of daily deaths/100,000 inhabitants 0.024
(4-week average)® (0.070)
Stringency Index (2-week average)s -0.014
(0.078)
Country Dummies (Ref. = France)
Germany -0.080"" -0.084™" -0.087"" -0.087""" -0.067""" -0.036
(0.017) (0.017) (0.017) (0.017) (0.017) (0.152)
Italy -0.096™" -0.119™" -0.126"" -0.126"" -0.101™"  0.091
(0.016)  (0.016) (0.016) (0.016) (0.016)  (0.198)
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Spain -0.145™" -0.145™" -0.150™" -0.146™" -0.145"" -0.099"

(0.016) (0.015) (0.015) (0.016) (0.015) (0.054)

Sweden -0.088™ -0.101"" -0.114™ -0.113™ -0.106™  -0.064
(0.019) (0.019) (0.019) (0.019) (0.018) (0.049)

Observations 3906 3906 3906 3906 3906 3906
Notes: These are the results from linear regressions. Standard errors are in parentheses. Risk aversion is a continuous score

(from 0 to 10) measured between November and December 2020. Vaccine hesitancy is measured in June 2021. All of the

regressions include day-of-interview fixed-effects. All continuous independent variables are standardised: these are indicated
by a S next to the variable name.
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Table A4: Risk Aversion and Vaccine Hesitancy — Heterogeneity Results
Vaccine Hesitancy (0-1)
1) ) 3)
Risk Aversion (std) -0.018™  -0.011 -0.013"
(0.007) (0.007) (0.007)

Interacted with:

Female 0.008
(0.010)
Above Median Age -0.006
(0.010)
Post-Secondary Education -0.001
(0.010)
Observations 3906 3906 3906

Notes: These are results from linear regressions. Standard errors are in
parentheses. Risk aversion is a continuous score (from 0 to 10) measured
between November and December 2020. Vaccine hesitancy is measured in June
2021. All of the regressions include day-of-interview and country of residence
fixed effects. The demographic controls are age, dummy variables for female,
post-Secondary education, partnered and parenthood. The economic controls
are log equivalent household income (in PPP), a homeownership dummy and
labour-force status dummies. The health controls are dummies for having a
health condition (other than COVID-19) and for having been infected with
COVID-19 in the past. The attitudes controls are confidence in the government
(scale 1-7) and political-orientation dummies. The COVID-19 controls are the
4-week average number of COVID-19 deaths and the 2-week average of the
Stringency Index.
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Table A5: Risk Aversion and Vaccine Hesitancy in late October-early November 2021 — LPM
Results
Vaccine Hesitancy (0-1)

1) (2) (©) (4) () (6)

Risk Aversion (std) -0.006 -0.005 -0.007 -0.007  -0.008° -0.008"
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Observations 3707 3707 3707 3707 3707 3707
Demographic controls . v v v v v
Economic controls . . v v v v
Health controls . . . V4 V4 V4
Attitudes controls . . . ) V4 V4
COVID-19 controls . N4

Notes: These are estimates from linear regressions. Standard errors are in parentheses. Risk aversion
is a continuous score (from 0 to 10) measured between November and December 2020. Vaccine
hesitancy is measured in late October-early November 2021. All of the regressions include day-of-
interview and country fixed effects. The demographic controls are age, dummy variables for female,
post-Secondary education, partnered and parenthood. The economic controls are log equivalent
household income (in PPP), a homeownership dummy and labour-force status dummies. The health
controls are dummies for having a health condition (other than COVID-19) and for having been
infected with COVID-19 in the past. The attitudes controls are confidence in the government (scale
1-7) and political-orientation dummies. The COVID-19 controls are the 4-week average number of
COVID-19 deaths and the 2-week average of the Stringency Index.
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Table A6: Risk Aversion and Vaccine Reluctance late October-early November 2021 — LPM
Results
Vaccine Reluctant (0-1)

(1) (2) (©) (4) () (6)

Risk Aversion (std) -0.003 -0.002 -0.004 -0.004 -0.005 -0.004
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Observations 3707 3707 3707 3707 3707 3707
Demographic controls . v v v v v
Economic controls . . V4 V4 V4 V4
Health controls . . . V4 V4 V4
Attitudes controls . . . . V4 V4
COVID-19 controls . V4

Notes: These are estimates from linear regressions. Standard errors are in parentheses. Risk aversion
is a continuous score (from 0 to 10) measured between November and December 2020. “Vaccine
reluctant” is a dummy for those who those who were not vaccinated and who did not plan to be
vaccinated in both June 2021 and late October-early November 2021. All of the regressions include
day-of-interview and country fixed-effects. The demographic controls are age, dummy variables for
female, post-Secondary education, partnered and parenthood. The economic controls are log
equivalent household income (in PPP), a homeownership dummy and labour-force status dummies.
The health controls are dummies for having a health condition (other than COVID-19) and for having
been infected with COVID-19 in the past. The attitudes controls are confidence in the government
(scale 1-7) and political-orientation dummies. The COVID-19 controls are the 4-week average
number of COVID-19 deaths and the 2-week average of the Stringency Index.
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