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Abstract
Achieving high vaccination rates is important for overcoming an epidemic. This study investigates the association between 
religious faith and intentions to become vaccinated against COVID-19 in Israel and Japan. Most of Israel’s population is 
monotheistic, whereas most Japanese are unaffiliated with any religion. Therefore, our findings might be applicable to vari-
ous countries that differ in their religions and levels of religiosity. We conducted almost identical large-scale surveys four 
times in Israel and five times in Japan from March to June 2020 to obtain panel data. We found that intentions of getting 
vaccinated depend on people’s level of religiosity in a non-linear way. Those who have strong religious beliefs are less likely 
to become vaccinated than those who say they are less religious. Two other factors that play a role in this relationship are 
religious denomination in Israel and identifying with a religion in Japan.
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Introduction

Finding a vaccine against COVID-19 is a major step in fight-
ing the epidemic. However, an equally important element in 
overcoming the epidemic is convincing people to take the 
vaccine. Doing so has become increasingly important given 
the discovery that new mutations of the disease might be 

resistant to the current vaccine. Therefore, people may need 
to be vaccinated repeatedly.

There is evidence that religion plays a role in decisions 
about preventive behavior including vaccination. The occur-
rence of COVID-19 clusters among ultra-Orthodox Jews in 
New York and various religious groups in Korea and Ger-
many seems to hint at this relationship. Over the last dec-
ade, many studies have found that religion is an important 
determining element in people’s choices about becoming 
vaccinated (e.g., [20, 25, 26]).

However, studies have provided conflicting results with 
regard to the issue of how religions (including their denomi-
nations) and people’s degree of faith correlate with inten-
tions of getting vaccinated (Online Resource A). If we focus 
on various religions and denominations within Christianity, 
there are papers arguing that being Catholic is significantly 
associated with greater intentions of taking the vaccine 
compared to those who are unaffiliated [32]. Another study 
indicates that Catholics and the unaffiliated are more likely 
to be vaccinated than Protestants, other Christians, and other 
religions [10]. Jews are more likely to become vaccinated 
than Muslims [4]. Finally, Hindu families have higher immu-
nization rates than Muslim families [12].
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In addition, there are papers reporting that religion has no 
impact on the acceptance of vaccines. For example, Brabin 
et al. [8] found no statistical association between becoming 
vaccinated and being Protestant, Catholic, Muslim, or any 
other religion, and being unaffiliated. Similarly, Harapan 
et al. [18] documented that neither monotheism nor poly-
theism had an impact on the acceptance of a hypothetical 
COVID-19 vaccine. Finally, Grandahl et al. [17] reported 
no differences in the willingness or refusal of Christians, 
Muslims and non-believers to take an HPV vaccination.

In contrast, several studies reported a negative association 
between people’s degree of faith and their acceptance of vac-
cines (e.g., [4, 5, 7, 10, 32]), while other studies documented 
a positive relationship [16] or no relationship (e.g., [13, 18, 
29]) between them. Among these studies, only Grandahl 
et al. [16] examined the effect of polytheism (Buddhism),all 
of the other studies were conducted in the US, UK, Canada, 
Israel, and Brazil, where monotheism (Christianity, Judaism 
and Islam) prevails.

We build on these efforts by considering the effect of 
both people’s degree of faith and their religion (denomina-
tion) on their willingness to be vaccinated. Previous studies 
seldom tried to distinguish between the effects of these two 
elements. It is possible that they could be correlated and still 
independently affect the willingness to be vaccinated. The 
current study fills this void by estimating equations, which 
include both degree of faith and religion simultaneously as 
the regressors.

Another problem with previous studies is that most of 
them assume a linear relationship between degree of faith 
and vaccinations. Such an assumption is not warranted ex 
ante. Indeed, if the intention of becoming vaccinated is 
related to the degree of faith with a U-shaped or inverted 
U-shaped form, the assumption about a linear relation-
ship might lead to the incorrect finding of no relationship 
between them. We suspected that previous studies suffered 
from these problems. Therefore, we estimated the relation-
ship considering the effect of religion and degree of faith 
simultaneously, allowing for a non-linear relationship 
between faith and vaccinations. We believe that previous 
studies have not utilized this approach.

The additional contribution our study makes is in the 
dataset we used. We collected our information in Israel 
(four waves) and Japan (five waves)1 during the period of 
the first cycle of the COVID-19 pandemic, from March to 
June 2020, when the respondents were under a great deal of 
stress about this unknown virus. Our large-scale panel data 
include responses about the willingness to buy a hypothetical 

vaccine, the affiliation with a religion, the degree of faith, 
and other personal and socio-demographic characteristics.

Our third contribution to the literature is in comparing 
two countries that lie at the extreme opposite ends of the 
spectrum with respect to religion. Whereas most Israelis see 
themselves as Jews, most Japanese are unaffiliated with any 
religion. Furthermore, those who are believers are generally 
Buddhists. Judaism, which is a monotheistic religion, and 
Buddhism, which is polytheistic, have quite different dog-
mas. Therefore, their believers may differ in their attitudes 
toward vaccinations. We believe that our findings could be 
applied to many countries with different religions and levels 
of religiosity.

The rest of this study is constructed as follows. In 
“Method”, we present our method: “Hypotheses” states 
our hypotheses, “Survey” explains our survey, “Questions 
assessing the key variables: willingness to buy a vaccine 
and religion” details the questions used to measure the key 
variables, and “Estimation method” presents our estimation 
method. We present the results in “Results”: descriptive 
statistics and representativeness of the data in “Descriptive 
statistics and representativeness of the data”, preliminary 
analysis using a mean difference test and correlations in 
“Preliminary analysis”, and the main results using regres-
sions in “Results of the regression analysis in Israel” to 
“Estimation results with consolidated data”. “Discussion” 
concludes the study.

Method

Hypotheses

We investigated whether one’s degree of faith affects the 
willingness to be vaccinated, and whether religious denomi-
nation affects this willingness even if we control for the level 
of one’s faith.

Shelton et al. [32] reported that in the US moderate faith 
was associated with those who said they had already been 
vaccinated against HPV, whereas those who indicated that 
they had a strong faith were associated with having decided 
against vaccination. These results suggest that faith might 
be associated with taking vaccines in a non-linear way. Lack 
of faith in a religion is associated with a greater likelihood 
of becoming vaccinated, whereas strong religious faith is 
associated with less of an inclination to do so.

Previous studies indicate that many religious believers 
are altruistic, making them more willing to take stronger 
precautions against infectious diseases. For example, Gra-
benstein [15], who reviewed various religions, concluded 
that the main reasons for the willingness to be vaccinated is 
to preserve the general health of the community and the duty 
these believers feel to the community. More specifically, 

1  The total number of observations for the main regression was 4981 
in Israel and 16,872 in Japan.
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Judaism places a strong emphasis on the need to preserve 
life and maintain one’s health. Indeed, the commandment 
of pikuakh nefesh, acting to save one’s own life or that of 
another person, is such a strong primary value that it over-
rides almost every other Jewish commandment. Moreover, 
Judaism emphasizes the need to protect the community 
from disease. Thus, Jewish scholars applied this directive 
to encourage smallpox vaccinations in previous eras [15]. 
More recently, several senior rabbis in Israel have recom-
mended taking the COVID-19 vaccine during the current 
pandemic (Globes, December 2020). However, when faith 
becomes strong, religious believers may place their trust in 
God or the gods and tend to deprecate human efforts to halt 
the spread of disease. This tendency might explain Hender-
son et al.’s [19] finding among Orthodox Jewish mothers in 
London, who maintained that their children did not require 
vaccinations because their health was in the hands of God.

In addition, we found some direct evidence that some 
religions or denominations have encouraged their believ-
ers to put their fate in God’s hands. For example, simi-
lar to Henderson et al.’s finding noted above, Muslims in 
India reported that their children did not need vaccinations 
because their health was in the hands of God [12]. Some 
Christian groups regard the body as a temple that is not to 
be defiled [15]. Another example is Buddhism. There are no 
gods in Buddhism, so the words “trust in God” may seem, 
at a glance, inappropriate. However, like other religions, 
strong believers tend to place themselves in the hands of 
powers outside of their control. In Japan, for example, one 
of the largest sects of Buddhism, Jodo-Shinshu, worships 
Amida-Nyorai (a Buddha who was awakened) and preaches 
that total devotion to Amida-Nyorai provides relief to eve-
ryone. With regard to vaccination, in July 2021, Sputnik 
News asked the chief priest of Shokakuji in Japan about 
vaccinations. He answered, “In Buddhism, refusing vacci-
nation is not considered a sin,” taking a neutral stand on the 
issue. Given these observations, we speculate that those with 
strong religious beliefs tend to place less weight on medical 
interventions and more weight on God’s help than those with 
lower religious beliefs.

Therefore, our first hypothesis is:

Hypothesis 1: When people express low or moderate 
levels of faith, they are more likely to be willing to 
be vaccinated. However, when people express strong 
levels of faith, they are less likely to be willing to be 
vaccinated.

Religions and denominations have their own doctrines or 
dogmas, which affect the believers’ thoughts and behaviors. 
Previous studies indicate that different religions and different 
denominations have different associations with the willing-
ness to become vaccinated [4, 10, 15, 19, 32, 36]. Given 
these arguments, we consider the possibility that various 

denominations and religions affect the willingness to be vac-
cinated differently, even after controlling for degree of faith. 
Therefore, our second hypothesis is:

Hypothesis 2: Different denominations and religions 
affect the willingness to be vaccinated differently, even 
after controlling for degree of faith.

Finally, Israel and Japan are at the extreme ends of the 
spectrum regarding religion. Indeed, religion may play a 
stronger role in everyday life in Israel than in Japan. There-
fore, our last hypothesis states that:

Hypothesis 3: The association between religion and 
the willingness to become vaccinated against COVID-
19 will be stronger in Israel than in Japan.

Survey

To test our hypotheses, we conducted a survey on the will-
ingness to be vaccinated against COVID-19 in Israel and 
Japan. We began collecting data in mid-March 2020 and 
completed four waves in Israel and five waves in Japan by 
mid-June 2020. Information about the progress of the infec-
tion and restrictions in Israel and Japan is available in Online 
Resource B. Essentially, we asked the same questions in both 
countries. In the first wave, we asked the respondents about 
fixed attributes, including their level of religiosity and the 
religion with which they were affiliated. In the subsequent 
waves, we asked questions about the variables that could 
change with COVID-19, including perceptions about the 
disease and the willingness to be vaccinated against it.

Survey in Israel In Israel, we conducted four waves of 
data collection between March 17 and June 16, 2020, from 
the time when COVID-19 began to spread, peaked and 
then, following a lockdown, declined dramatically. A large 
survey company experienced in academic Internet surveys 
conducted the survey.

The first questionnaire was sent to 10,464 people on 
March 17, 2020. We ended the survey when we had received 
2004 responses from those 18 years old and older. The sec-
ond questionnaire was sent on April 2 through April 4, 
2020, when the situation in Israel was getting worse. We 
distributed this questionnaire to those who had responded 
in the first wave. Our goal was to have 1200 respondents, 
constituting a national and representative sample of the adult 
Jewish population in Israel. The survey company closed the 
survey after it had received 1202 responses, as this goal was 
reached. The third questionnaire was sent between May 4 
and May 6, when the situation was improving, following 
a lockdown. It was distributed to all of the respondents in 
the first wave. There were 1201 respondents in this wave. 
The fourth wave of collection occurred between June 12 and 
June 16, while the situation kept improving. Here again, we 
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distributed the survey to all of the respondents of the first 
wave, and collected answers from 1201 participants.

Survey in Japan In Japan, we conducted five waves of 
data collection between March 13 and June 16, 2020, when 
COVID-19 began to spread and the country subsequently 
moved toward recovery. Intage Inc., a large Internet survey 
company experienced in academic surveys, conducted the 
survey. The first questionnaire was sent to respondents on 
March 13, and yielded 4359 responses (a response rate of 
54.3%). The second questionnaire was sent to respondents 
during March 27–30, and yielded 3495 responses (a response 
rate of 80.2%). The third questionnaire was completed dur-
ing April 10–13, while Japan was in a state of emergency, 
and received 4013 responses (a response rate of 92.2%). The 
fourth questionnaire was sent to respondents between May 8 
and May 11, while the situation in Japan was improving, and 
we received 3996 responses (a response rate of 91.9 The fifth 
questionnaire was sent to respondents between June 12 and 
June 15, while the situation kept improving and we received 
3877 responses (a response rate of 89.4%). The data are a 
representative sample of the residents in Japan with respect 
to gender, age, and region.

Questions assessing the key variables: willingness 
to buy a vaccine and religion

The key variables of this study are the willingness to buy 
a hypothetical vaccine and the religiosity of the respond-
ents. In our survey, we asked the following question about a 
hypothetical vaccine in Israel and Japan: “Assume that a vac-
cine that is verified to be effective against SARS-COV-2 is 
available from the authorities at a cost of JPY 100,000 (NIS 
3000 for Israel). However, the National Health Insurance 
does not cover it. Would you buy it?” “On a scale of 1–5, 
please choose 1 if you would definitely not buy the vaccine 
and choose 5 if you would definitely buy it.” We used the 
answer to this question to measure the variable VACCINE.

As for religiosity, we asked two questions. The first one is 
about the respondents’ level of religious faith. We asked the 
respondents to indicate their answer to the question, “Does 
the statement ‘I am deeply religious’ hold true for you?” on a 
5-point scale with higher values indicating more religiosity. 
We used the answer to this question to measure the variable 
FAITH.

The other question is about adherence to a particular reli-
gion. We asked, “Please indicate if you are affiliated with 
any of the following religions.” In Israel, the options were 
the common denominations of Judaism: Secular, Traditional, 

Religious, and ultra-Orthodox2 and Prefer not to answer. We 
defined the dummy variables, SECULAR, TRADITIONAL, 
RELIGIOUS, U_ORTHODOX, and PNA, which take the 
value 1 for any of the chosen options and 0 otherwise. In 
Japan, the options were None, Judaism, Islam, Christian-
ity, Buddhism, Others not listed above, and Prefer not to 
answer. We defined the dummy variables, NON_R, BUD-
DHISM, OTHER_R, and PNA, which take the value of 1 for 
any of the chosen options and 0 otherwise. In addition, we 
defined MONOTHEISM, which takes the value of 1 when 
Judaism, Islam, or Christianity was chosen and 0 otherwise, 
because very few Japanese respondents chose Judaism or 
Islam. Whereas we asked the question about the vaccine in 
all waves of the data collection, we asked those about reli-
gion only in the first wave.

Estimation method

To test Hypothesis 1, we regressed VACCINE over FAITH 
and FAITHSQ where FAITHSQ represents squared FAITH. 
To test Hypothesis 2, we regressed VACCINE over the 
denomination variables of SECULAR, TRADITIONAL, 
RELIGIOUS, U_ORTHODOX, and PWA in Israel, and the 
religion variables of NON_R, MONOTHEISM, BUDDHISM, 
OTHER_R, and PWA in Japan. To test both Hypotheses 1 
and 2, we regressed VACCINE over FAITH, FAITHSQ, and 
denomination (religion in Japan) variables, formulating the 
following equation:

(1)
VACCINEit = a + bFAITHi + cFAITHSQi

+ dRELIGIONi + eXit + uit,

2  “Secular” refers to Israeli Jews who do not follow religious laws. 
They usually incorporate many religion based rituals into what they 
consider to be their secular lifestyle and identity [39]. “Traditional” 
refers to Israeli Jews who follow some religious laws and keep the 

Jewish traditions. The traditionist code is a practical one, which ena-
bles them to preserve a valid sense of Jewish identity in the modern 
world [37], as most of them live in a secular socio-cultural environ-
ment [38]. “Religious” refers to Israeli Jews who follow religious 
laws and keep the Jewish traditions. “Ultra-Orthodox” refers to Israeli 
Jews who follow religious laws strictly and keep the Jewish traditions. 
This group interprets and practices many Jewish religious laws (Hala-
cha) in a more strict sense than “Religious” Jews, and as a result, 
every aspect of their daily life is regulated by religious precepts [21]. 
They also often live in their own communities, partly as a means of 
protection against secularization [23]. Inside each denomination 
there are subgroups that vary with regard to social structure, ethnic-
ity, views regarding modernity and political views [22, 23, 40]. The 
four denominations are commonly used in Israel as a practical means 
of self-identification, based on a dichotomous religiosity scale. This 
scale could also be interpreted to some extent as related to a dichot-
omous scale for a traditional way of life vs. a modern one. Given 
that vaccination is a product of the modern world, it might be more 
acceptable for the less religious denominations.

Footnote 2 (continued)
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where i is an individual and t represents the wave of the 
survey. The latter takes the value of 1–4 for Israel and 1–5 
for Japan. u represents the random term. X represents the 
control variables, which include the attributes of the wave 
dummies, preferences and perceptions of COVID-19, sub-
jective expectations about the severity of the symptoms 
when infected (SEVERITY) and subjective probability 
of becoming infected (PROB). SEVERITY and PROB are 
important because they constitute the key variables in the 
health belief model. Variables assessing preferences such as 
risk aversion, altruism and trust are also important because 
economic theory predicts that they should have a positive 
effect on the intention of being vaccinated. Furthermore, in 
light of econometrics, controlling for confounders such as 
education and quality of life are important to prevent mis-
specification bias. Precise definitions of all of the variables 
are presented in Table 1. We used a random effect model 
as our estimation method and estimated Eq. (1) using the 
separate samples of Israel and Japan.

Hypothesis 1 is supported, if b > 0 and c < 0. Hypoth-
esis 2 is supported if some of the RELIGION variables are 
significant.

To check the robustness of the results of Eq. (1), we also 
estimated the following specifications: a specification that 
excludes the control variables other than the wave dummies; 
a specification that excludes the FATIHSQ variables; a speci-
fication that excludes the RELIGION variables; a specifica-
tion that excludes RELIGION and FATIHSQ, and a specifi-
cation that excludes FAITH and FAITHSQ.

We tested Hypothesis 3 by comparing the sensitivity of 
VACCINE on the FAITH, FATIHSQ, and RELIGION vari-
ables between Israel and Japan. To do so, we conducted a 
standardized regression. If the results are larger and/or more 
significant in Israel than Japan, Hypothesis 3 is supported.

In addition to these tests, we also conducted other analyses. 
We consolidated the data of both countries. Using the consoli-
dated data, we estimated Eq. (2), which incorporated the interac-
tion term of FAITH and D_ISRAEL. The coefficient represents 
the increment in the sensitivity of Israel from that of Japan, and 
the interaction term of FAITHSQ and D_ISRAEL into Eq. (1):

where D_ISRAEL is a binary dummy taking the value of 1 
when the respondent is Israeli and 0 otherwise. We could not  
include the variables representing denominations or religions  
because their gradients differ in Israel and Japan.3 As per the  

(2)

VACCINEit = a + bFAITHi + cFAITHSQi + fFAITHi ∗D_ISRAELi

+ gFAITHSQi∗D_ISRAELi + hD_ISRAELi + eXit + uit,

wave dummies, we redefined the waves to make them iden- 
tical in both countries only for this estimation of Eq. (2).4“ 
Descriptive statistics and representativeness of the data” 
and Table 2 indicate, the averages of VACCINE and FAITH 
are higher in Israel than Japan. Therefore, we investigated 
whether the higher level of religiosity in Israel than in 
Japan contributed to the greater willingness to be vacci-
nated in Israel than in Japan. To this end, we conducted 
a Blinder–Oaxaca (threefold) decomposition with the con-
solidated data using a specification that excluded the RELI-
GION variables from Eq. (1) [6, 11, 27, 28]. The Oaxaca 
decomposition reports the contributions of each variable to 
the difference in VACCINE between Israel and Japan, which 
are classified into “Endowment”, “Sensitivity” and “Interac-
tion”. Endowment measures the contribution of the differ-
ence in the level of the variable between the countries given 
its sensitivity. Sensitivity represents the contribution of the 
difference in the sensitivity of the variable between the coun-
tries given its level. Interaction measures the contribution of 
the simultaneous change in the level and sensitivity.

Results

Descriptive statistics and representativeness 
of the data

We present the descriptive statistics of the key variables in 
Panel A of Table 2 (the descriptive statistics of all of the 
variables appear in Online Resource C). The results indi-
cate that the averages of VACCINE and FAITH are higher in 
Israel than Japan. In Israel, SECULAR’s share is about half 
of the sample. In Japan, NON_R’s share is nearly two-thirds 
of the sample, and among religious believers, Buddhism’s 
share is the majority.

In Panel B, we present the distribution of respondents 
and national populations by gender, marital status and age 
groups in Israel and Japan. The panel reveals that the survey 
data seem to represent the national populations quite well 
with respect to these factors in both countries. To confirm 
this contention, we estimated Eq. (1) using these sampling 
weights and obtained essentially the same estimates (Online 
Resource D).

3  RESIDENCE and INCOME were also excluded for the same rea-
son. We substituted INCOME with a subjective evaluation of the 
respondents’ standard of living (LIFE_NOW). Twelve gradients of 
OCCUPATION in Japan were aggregated into six categories to be 
consistent with the Israeli data.

4  Specifically, in Israel, we renamed wave 3 and 4 as wave 4 and 5, 
respectively; in Japan, we combined waves 2 and 3 and called it wave 
2. Then, we used wave 1, wave 2, wave 4, and wave 5 for the estima-
tions using the consolidated data.
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Table 1   Definition of the variables

Variable name Definition

VACCINE Willingness to buy a safe vaccine. 1 = Will definitely not buy to 5 = Will definitely buy
FAITH Reversed answers to the statement ‘I am deeply religious’. 1 = it does not hold true at all for you to 5 = it is particularly true for 

you
FAITHSQ The squared term of the variable FAITH
SECULAR 1 = secular; 0 = otherwise. “Secular” refers to Israeli Jews who do not follow religious laws. They usually incorporate many 

religion based rituals into what they consider to be their secular lifestyle and identity [39]
TRADITIONAL 1 = traditional; 0 = otherwise. “Traditional” refers to Israeli Jews who follow some religious laws and keep the Jewish tradi-

tions. The traditionist code is a practical one, which enables them to preserve a valid sense of Jewish identity in the modern 
world, as most of them live in a secular socio-cultural environment [37, 38]

RELIGIOUS 1 = religious; 0 = otherwise. “Religious” refers to Israeli Jews who follow the religious laws and keep the Jewish traditions
U_ORTHODOX 1 = ultra-orthodox; 0 = otherwise. “Ultra-Orthodox” refers to Israeli Jews who follow the religious laws strictly and keep the 

Jewish traditions. This group interprets and practices many Jewish religious laws (Halacha) in a more strict sense than “Reli-
gious” Jews. As a result, every aspect of their daily life is regulated by religious precepts [21]. They also often live in their 
own communities, partly as a means of protection against secularization [23]

NON_R Only for Japan; 1 = not affiliated with any religion; 0 = otherwise
MONOTHEISM Only for Japan; 1 = affiliated with Christianity, Islam, or Judaism; 0 = otherwise
BUDDHISM Only for Japan; 1 = affiliated with Buddhism; 0 = otherwise
OTHER_R Only for Japan; 1 = affiliated with other religions; 0 = otherwise
PNA 1 = prefer not to answer; 0 = otherwise
SEVERITY Scale variable for severity of the symptoms in case you are infected; 1 = Symptoms that have little influence to 6 = An 

extremely serious symptom that could cause death
PROB The numerical answer to: what do you expect is the probability (%) of you getting infected with the novel coronavirus within 

1 month? 0–100
RA Maximum amount you are willing to pay for an insurance premium to cover the risk of the amount of loss: 200,000 Israeli 

new shekels (5 million yen in Japan) occurring with 0.1% within a day. 1 = would not buy even if 0 Israeli new shekels (0 
Japanese yen) to 11 = would buy even if over 40,000 Israeli new shekels (1 million yen in Japan); higher values indicate 
greater risk aversion

ALTRUISM Answer to the question: assuming you find a well-known charity that provided financial help to people who typically had 
about one-fifth of your family income per person. Up to how much of your own family income per month would you be 
willing to give the charity, if you knew the charity would give twice the amount of your donation directly to benefit these 
people? 1 = no help at all; 2 = up to 2%; 3 = up to 5%; 4 = up to 10%; 5 = up to 20%

TRUST Scale variable of agreement with the statement: In general, most people are trustworthy; 1 = not at all to 5 = very much
BADHEALTH Scale variable of agreement with the statement: I am anxious about my health; 1 = not at all to 5 = very much
DMAN 1 = men; 0 = women
AGE Numerical age variable
AGESQ (× 10–2) The squared term of the age variable
MARRIED 1 = married; 0 = otherwise
N_FAMILY The number of family members living with you
EDU The highest level of education completed. For Israel: 1 = Grade school or less to 7 = Masters degree or higher; For Japan: 

1 = Junior high school to 6 = Doctoral course
F_EDU Father’s educational level, using same coding as the EDU variable
M_EDU Mother’s educational level, using same coding as the EDU variable
LIFE_15 The answer to: On a scale of 0–10, “10” being the “wealthiest” and “0” being the “poorest”, please indicate what you think 

the standard of living was for your family when you were 15 years old
INCOME Scale variable of household income. Israel: Comparison with others' income 1 = much lower than average to 5 = much higher 

than average; Japan: 14 levels of household income 1 = less than 1 million yen to 14 = more than 20 million yen
BLOODTEST Scale variable of agreement with the statement: I have undergone a periodic blood test; 1 = not at all to 5 = very much
OPTIMISTIC Scale variable of agreement with the statement: I’m always optimistic about my future; 1 = not at all; 5 = very much
EXP_BEST Scale variable of agreement with the statement: in uncertain times, I usually expect the best; 1 = not at all; 5 = very much
INFORMATION Answer the question: in these 2 weeks, have you received enough information about the Coronavirus? 1 = definitely not 

enough to 5 = definitely enough
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Preliminary analysis

We examined the correlations between the key variables as 
a preliminary analysis of the hypotheses. In Israel, there was 
no correlation between FAITH and VACCINE for the full 
sample (r = − 0.01; p = 0.96). However, when investigating 
the correlation between VACCINE and FATH within each 
denomination, it was significantly positive for SECULAR 
(r = 0.1; p = 0.001) and TRADITIONAL (r = 0.12; p = 0.001), 
whose level of FAITH was relatively low. It was insignificant 
for RELIGIOUS (r = 0.02; p = 0.66) and significantly nega-
tive for U_ORTHODOX (r = − 0.1; p = 0.058), whose level 

of FAITH was relatively high.5 These results are consistent 
with Hypothesis 1.

Table 2   Descriptive statistics and representativeness of the key variables

Israel Japan

Variable Obs Mean SD Variable Obs Mean SD

Panel A: Descriptive statistics
VACCINE 5607 2.651 1.429 VACCINE 19,740 2.310 1.119
FAITH 5604 2.121 1.375 FAITH 19,740 1.532 0.976
FAITHSQ 5604 6.389 7.680 FAITHSQ 19,740 3.298 4.900
SECULAR 5604 0.491 0.500 NON_R 19,740 0.649 0.477
TRADITIONAL 5604 0.312 0.463 MONOTHEISM 19,740 0.018 0.133
RELIGIOUS 5604 0.128 0.335 BUDDHISM 19,740 0.269 0.443
U_ORTHODOX 5604 0.064 0.244 OTHER_R 19,740 0.024 0.152
PNA 5604 0.004 0.067 PNA 19,740 0.040 0.196

Israel Survey Census Japan Survey Census

All 
(age = 18–79)

All 
(age = 15–79)

All 
(age = 16–79)

All 
(age = 16–79)

Frequency Ratio (%) Frequency 
(in thou-
sands)

Ratio (%) Frequency Ratio (%) Frequency 
(in thou-
sands)

Ratio (%)

Panel B: Representativeness of the data
Men 2749 48.95 2343 48.94 Men 9810 49.70 61,842 48.66
Women 2867 51.05 2444 51.06 Women 9930 50.30 65,253 51.34
Total 5616 100 4788 100 Total 19,740 100 127,095 100
Married 3339 59.46 2631 54.93 Married 12,157 61.59 62,625 58.51
Unmarried 2277 40.54 2158 45.07 Unmarried 7583 38.41 44,416 41.49
Total 5616 100 4788 100 Total 19,740 100 107,041 100
Age groups Age groups

19–16 893 4.52 4813 4.88
29–15 1612 0.29 1338 0.28 20–29 2256 11.43 12,378 12.54
30–39 1494 0.27 864 0.18 30–39 2790 14.13 15,607 15.81
40–49 970 0.17 769 0.16 40–49 3774 19.12 18,395 18.64
50–64 1222 0.22 914 0.19 50–59 3362 17.03 15,446 15.65
65 +  306 0.05 903 0.19 60–69 3379 17.12 18,099 18.34

70–79 3286 16.65 13,973 14.16
80 + 0 0.00

Total 5604 100 4788 100 Total 19,740 100 98,710 100

5  Some of the more fundamentalist groups of ultra-Orthodox Jews 
are advised by their leading rabbis to refrain from using the Internet, 
which is associated with a modern way of life. Thus, given that our 
research was based on an Internet survey, these groups were not part 
of this study, which may cause sample selection bias. It is reasonable 
to assume that as part of the more fundamentalist approach to modern 
life, these groups would also be less willing to take a vaccine against 
COVID-19, which would have strengthened our findings about the 
correlation for U_ORTHODOX, if they were to be included in the 
research.
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In Japan, VACCINE was significantly and positively cor-
related with FAITH for the full sample (r = 0.11; p = 0.001). 
To get a sense of why the correlation between FAITH and 
VACCINE for the full samples was different, we depict the 
distribution of FAITH by denomination (religion) in Israel 
and Japan, respectively, in Fig. 1. The figure indicates that 
the salient difference between the two countries is the exist-
ence of two groups with high levels of faith—U_ORTHO-
DOX and RELIGIOUS—in Israel, whereas such a large 
group with high levels of faith does not exist in Japan.

To examine the relationship between FAITH and VAC-
CINE more directly, we split the respondents into low-faith 
(levels 1, 2 and 3, of the FAITH variable) and high-faith 
groups (levels 4 and 5). In the low-faith group the correla-
tion between VACCINE and FAITH was significantly posi-
tive (Israel: r = 0.05; p = 0.001; Japan: r = 0.10; p = 0.001), 
whereas that of the high-faith group was significantly nega-
tive (Israel: r = − 0.1; p = 0.001; Japan: r = 0.11; p = 0.001). 
These results suggest that low levels of faith have a posi-
tive association with the intention of becoming vaccinated, 
whereas high levels of faith have a negative association with 
such intentions. These results support Hypothesis 1 (Addi-
tional details are provided in Online Resource E).

Results of the regression analysis in Israel

In Table 3, we present the estimation results for Israel.6 The 
first column shows the estimates of Eq. (1), where the faith 
and denomination variables as well as all of the controls are 
included. FAITH and FAITHSQ show significantly positive 
and negative signs, respectively, indicating that VACCINE 
takes an inverted U-shape with respect to FAITH, peaking 
at 3.43 on a 5-point scale. Therefore, when controlling for 
denomination, FAITH promotes the willingness to buy a vac-
cine when VACCINE is lower than 3.43. However, FAITH 
limits this willingness when VACCINE is higher than 3.43.

Figure 1 informs us that most of those in the secular cat-
egory are in the region where higher levels of faith promote 
vaccination, while most of those in the U_ORTHODOX cat-
egory are in the region where higher levels of faith impede 
vaccination. The estimates of the denomination variables 
were all significantly negative, indicating that traditional, 
religious, and ultra-Orthodox Jews are less likely to buy the 
vaccine than secular Jews, even when their level of faith is 
adjusted. The estimates on the dummies representing reli-
gious and ultra-orthodox Jews were smaller than those of 
traditional Jews, indicating a decreasing willingness to buy 
a vaccine in the order of secular, traditional, and religious 
and ultra-Orthodox Jews, after adjusting for their level of 
faith.7 These results clearly show that the denominations in 
Israel have additional effects on vaccinations after control-
ling for the level of faith. Column 2 presents the results when 
we included only the wave dummies as control variables. 
The results are essentially the same as those with controls, 
though most of the coefficients became larger.

In the fourth column, we present the results when we 
excluded the denominations and included only FAITH and 
FAITHSQ as the key variables. Their estimates were essen-
tially the same as those in column 1, although the magnitude 
and significance became smaller. This change suggests that 
the inclusion of both the faith and denomination variables is 
an appropriate model. More importantly, when we deleted 
the FAITHSQ and estimated a linear model of FAITH, 
FAITH’s significance declined (column 3) or disappeared 
(column 5), indicating that the assumption of a linear effect 
of FAITH on VACCINE would lead to an incorrect conclu-
sion (column 5).

In column 6, we present the results when we included only 
the denomination variables as the key variables. The results 
were essentially the same as those in column 1, although 
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Fig. 1   Relationship between “FAITH” and denomination (religion) in 
Israel (Japan)

6  Note that in all of the tables thereafter, we do not show the esti-
mates of the occupation and region dummies to save space, though 
they were added in the estimations that included controls.
7  The order between religious and ultra-Orthodox Jews is ambiguous, 
probably due to the small number of observations.
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the magnitude (in absolute value) and the significance of the 
estimates became smaller than those in column 1.8

In order to check for the economic significance of 
FAITH and FAITHSQ, we estimated the standardized 

Table 3   Estimates of Eq. (1) with the data of Israel

The dependent variable is VACCINE. Each column presents a specification of Eq. (1). Dummies for occupations and place of residence were 
included, but their estimates are not shown here. Estimation method is the random effect model (RE). Robust standard errors are in parentheses 
assuming clustering at the individual level
***p < 0.01, **p < 0.05, *p < 0.1

Variables Full No control No FAITHSQ No religion (denomi-
nations)

No FAITHSQ
No religion

No FAITH
No FAITHSQ

FATIH 0.288** (0.125) 0.307** (0.123) 0.0685* (0.0352) 0.179* (0.104) − 0.0139 (0.0235)
FAITHSQ − 0.0419* (0.0226) − 0.0375* (0.0225) − 0.0355* (0.0184)
SECULAR Baseline Baseline Baseline Baseline Baseline Baseline
TRADITIONAL − 0.167** (0.0801) − 0.209*** (0.0762) − 0.127* (0.0755) − 0.0738 (0.0685)
RELIGIOUS − 0.412*** (0.121) − 0.478*** (0.116) − 0.405*** (0.122) − 0.248*** (0.0907)
U_ORTHODOX − 0.338* (0.179) − 0.608*** (0.172) − 0.455*** (0.173) − 0.238* (0.127)
PNA 0.336 (0.419) 0.0969 (0.433) 0.364 (0.438) 0.460 (0.418)
SEVERITY 0.0816*** (0.0173) 0.0813*** (0.0173) 0.0823*** (0.0173) 0.0827*** (0.0173) 0.0818*** (0.0173)
PROB 0.00268*** 

(0.000817)
0.00269*** 

(0.000817)
0.00265*** 

(0.000817)
0.00266*** 

(0.000817)
0.00265*** 

(0.000817)
RA 0.0859*** (0.0138) 0.0863*** (0.0138) 0.0869*** (0.0138) 0.0875*** (0.0138) 0.0861*** (0.0138)
ALTRUISM 0.102*** (0.0311) 0.102*** (0.0311) 0.0923*** (0.0313) 0.0919*** (0.0313) 0.112*** (0.0308)
TRUST 0.0848*** (0.0295) 0.0839*** (0.0294) 0.0862*** (0.0295) 0.0861*** (0.0294) 0.0859*** (0.0294)
BADHEALTH 0.212*** (0.0269) 0.213*** (0.0270) 0.220*** (0.0267) 0.224*** (0.0266) 0.220*** (0.0268)
DMAN − 0.00390 (0.0584) 0.00163 (0.0584) 0.00876 (0.0584) 0.0135 (0.0584) 0.00905 (0.0585)
AGE − 0.0563*** 

(0.0153)
− 0.0558*** 

(0.0153)
− 0.0566*** 

(0.0153)
− 0.0557*** 

(0.0153)
− 0.0570*** (0.0153)

AGESQ (× 10–2) 0.0640*** (0.0178) 0.0635*** (0.0178) 0.0640*** (0.0178) 0.0630*** (0.0178) 0.0646*** (0.0178)
MARRIED 0.0478 (0.0671) 0.0467 (0.0671) 0.0239 (0.0671) 0.0173 (0.0671) 0.0425 (0.0672)
N_FAMILY − 0.00422 (0.0184) − 0.00496 (0.0185) − 0.0112 (0.0183) − 0.0131 (0.0183) − 0.00335 (0.0185)
EDU 0.0203 (0.0195) 0.0190 (0.0196) 0.0180 (0.0195) 0.0162 (0.0195) 0.0176 (0.0196)
F_EDU 0.00901 (0.0176) 0.00970 (0.0177) 0.00885 (0.0176) 0.00932 (0.0177) 0.00987 (0.0177)
M_EDU − 0.00266 (0.0190) − 0.00353 (0.0190) − 0.00220 (0.0190) − 0.00315 (0.0190) − 0.00397 (0.0190)
LIFE_15 0.0280** (0.0131) 0.0269** (0.0131) 0.0281** (0.0130) 0.0269** (0.0130) 0.0265** (0.0130)
INCOME 0.102*** (0.0270) 0.103*** (0.0271) 0.106*** (0.0270) 0.109*** (0.0270) 0.100*** (0.0271)
BLOODTEST 0.0225 (0.0200) 0.0224 (0.0200) 0.0232 (0.0199) 0.0235 (0.0199) 0.0236 (0.0200)
OPTIMISTIC 0.00336 (0.0393) 0.000840 (0.0392) 0.00606 (0.0391) 0.00475 (0.0391) 0.00631 (0.0389)
EXP_BEST − 0.0388 (0.0359) − 0.0388 (0.0359) − 0.0363 (0.0358) − 0.0362 (0.0358) − 0.0356 (0.0359)
INFORMATION 0.0352** (0.0172) 0.0344** (0.0172) 0.0334* (0.0171) 0.0330* (0.0172) 0.0341** (0.0172)
WAVE2 0.0633* (0.0384) 0.0231 (0.0343) 0.0630 (0.0384) 0.0659* (0.0384) 0.0647* (0.0384) 0.0632* (0.0384)
WAVE3 − 0.166*** (0.0412) − 0.230*** (0.0350) − 0.166*** (0.0412) − 0.164*** (0.0412) − 0.165*** (0.0412) − 0.166*** (0.0412)
WAVE4 − 0.169*** (0.0421) − 0.238*** (0.0354) − 0.169*** (0.0421) − 0.167*** (0.0420) − 0.168*** (0.0420) − 0.169*** (0.0421)
Constant 1.193*** (0.391) 2.484*** (0.121) 1.398*** (0.376) 1.279*** (0.387) 1.457*** (0.377) 1.449*** (0.376)
Observations 4981 5604 4981 4981 4981 4981
Number of individu-

als
1877 2003 1877 1877 1877 1877

8  Estimates of the control variables were essentially the same among 
the specifications. Age and its square had significantly negative and 
positive signs, respectively, indicating a U-shaped relationship with 
VACCINE with the trough at 44 years old. Higher incomes positively 
correlated with a greater willingness to buy the vaccine, which is rea-
sonable because the hypothetical vaccine was expensive. A higher 
standard of living at 15 years old had a positive correlation with vac-
cination. Perceptions about COVID-19–SEVERITY and PROB–had 
significant and positive signs, as the health belief model predicts. 

Risk aversion had a significantly positive sign, as the economic the-
ory predicts. Altruism and trust had significantly positive signs, as 
predicted. People who scored higher on bad health were more willing 
to take the vaccine. People with more exposure to information regard-
ing COVID-19 were more willing to buy the vaccine. None of the 
dummies for occupation or place of residence was significant.

Footnote 8 (continued)
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regression. The beta of FAITH and FAITHSQ were 0.33 
and − 0.26, respectively. Their absolute values were larger 
than the other explanatory variables, such as INCOME 
(0.10), LIFE_15 (0.04), SEVERITY (0.08), PROB (0.04), 
RA (0.12), ALTRUISM (0.06), TRUST (0.08), and BAD-
HEALTH (0.15). The only exceptions were AGE (− 0.72) 
and AGESQ (0.71). These comparisons suggest that the 
religious variables have adequate economic significance 
in Israel, not just statistical significance.

Results of the regression analysis in Japan

In Table 4, we present the estimation results for the Japanese 
respondents. In the first column, we show the estimates of 
Eq. (1), which includes FAITH and FAITHSQ and the reli-
gion variables. As in Israel, FAITH and FAITHSQ displayed 
significantly positive and negative signs, respectively, sup-
porting Hypothesis 1. The estimates indicated that VACCINE 
had an inverted U-shape with the peak at 3.64 of FAITH, 

Table 4   Estimates of Eq. (1) with the data of Japan

The dependent variable is VACCINE. Each column presents a specification of Eq. (1). Dummies for occupations and place of residence were 
included, but their estimates are not shown here. Estimation method is the random effect model (RE). Robust standard errors are in parentheses 
assuming clustering at the individual level
***p < 0.01, **p < 0.05, *p < 0.1

Variables Full No control No FAITHSQ No religion No FAITHSQ
No religion

No FAITH No 
FAITHSQ

FAITH 0.252*** (0.0648) 0.369*** (0.0629) 0.0800*** (0.0152) 0.265*** (0.0631) 0.0735*** (0.0142)
FAITHSQ − 0.0346*** 

(0.0128)
− 0.0499*** 

(0.0126)
− 0.0387*** 

(0.0126)
NON_R Baseline Baseline Baseline Baseline Baseline Baseline
MONOTHEISM − 0.154 (0.105) − 0.0701 (0.114) − 0.163 (0.105) − 0.0100 (0.101)
BUDDHISM 0.0136 (0.0330) 0.0867*** (0.0327) 0.0260 (0.0326) 0.0647** (0.0319)
OTHER_R − 0.143 (0.0996) − 0.0718 (0.101) − 0.149 (0.100) − 0.0502 (0.0981)
PNA 0.0957 (0.0679) 0.104* (0.0625) 0.118* (0.0677) 0.169** (0.0678)
SEVERITY 0.0792*** (0.00845) 0.0792*** (0.00845) 0.0790*** (0.00845) 0.0791*** (0.00845) 0.0795*** (0.00846)
PROB 0.00221*** 

(0.000412)
0.00222*** 

(0.000412)
0.00222*** 

(0.000412)
0.00222*** 

(0.000412)
0.00226*** (0.000412)

RA 0.0453*** (0.00503) 0.0452*** (0.00503) 0.0452*** (0.00502) 0.0451*** (0.00503) 0.0449*** (0.00502)
ALTRUISM 0.0781*** (0.0118) 0.0780*** (0.0118) 0.0778*** (0.0118) 0.0777*** (0.0118) 0.0804*** (0.0118)
TRUST 0.0444*** (0.0135) 0.0453*** (0.0135) 0.0450*** (0.0135) 0.0460*** (0.0135) 0.0480*** (0.0135)
BADHEALTH 0.0928*** (0.0114) 0.0943*** (0.0114) 0.0932*** (0.0114) 0.0951*** (0.0114) 0.0969*** (0.0114)
DMAN − 0.0621* (0.0323) − 0.0570* (0.0322) − 0.0648** (0.0321) − 0.0588* (0.0321) − 0.0518 (0.0323)
AGE − 0.0281*** 

(0.00599)
− 0.0288*** 

(0.00599)
− 0.0283*** 

(0.00600)
− 0.0291*** 

(0.00600)
− 0.0296*** (0.00603)

AGESQ (× 10−2) 0.0329*** (0.0060) 0.0335***  (0.0060) 0.0330*** (0.0060) 0.0339*** (0.0060) 0.0343*** (0.0060)
MARRIED 0.0963*** (0.0353) 0.0959*** (0.0353) 0.0976*** (0.0352) 0.0976*** (0.0353) 0.0904** (0.0356)
N_FAMILY − 0.00466 (0.0111) − 0.00469 (0.0111) − 0.00425 (0.0111) − 0.00405 (0.0111) − 0.00289 (0.0112)
EDU 0.0203 (0.0152) 0.0215 (0.0152) 0.0208 (0.0152) 0.0223 (0.0153) 0.0218 (0.0152)
F_EDU 0.0298** (0.0152) 0.0289* (0.0152) 0.0289* (0.0151) 0.0276* (0.0152) 0.0298* (0.0152)
M_EDU 0.00458 (0.0210) 0.00653 (0.0210) 0.00276 (0.0210) 0.00482 (0.0211) 0.00390 (0.0211)
LIFE_15 0.0322*** (0.00718) 0.0323*** (0.00718) 0.0324*** (0.00719) 0.0324*** (0.00719) 0.0330*** (0.00720)
INCOME 0.000181*** 

(4.44e−05)
0.000181*** 

(4.43e−05)
0.000181*** 

(4.45e−05)
0.000180*** 

(4.45e−05)
0.000178*** 

(4.44e−05)
BLOODTEST 0.0489*** (0.0100) 0.0493*** (0.0100) 0.0495*** (0.0100) 0.0502*** (0.0100) 0.0540*** (0.00997)
OPTIMISTIC 0.00987 (0.0139) 0.00915 (0.0139) 0.00958 (0.0140) 0.00869 (0.0139) 0.0117 (0.0139)
EXP_BEST 0.0148 (0.0149) 0.0140 (0.0149) 0.0143 (0.0149) 0.0132 (0.0149) 0.0142 (0.0149)
INFORMATION − 0.0103 (0.00908) − 0.0103 (0.00908) − 0.0104 (0.00909) − 0.0106 (0.00909) − 0.0108 (0.00909)
WAVE2 0.231*** (0.0180) 0.245*** (0.0166) 0.231*** (0.0180) 0.231*** (0.0180) 0.231*** (0.0180) 0.230*** (0.0180)
WAVE3 0.423*** (0.0188) 0.442*** (0.0168) 0.423*** (0.0188) 0.423*** (0.0188) 0.423*** (0.0187) 0.422*** (0.0188)
WAVE4 0.381*** (0.0185) 0.411*** (0.0166) 0.381*** (0.0185) 0.381*** (0.0185) 0.381*** (0.0185) 0.380*** (0.0185)
WAVE5 0.0886*** (0.0188) 0.0930*** (0.0170) 0.0885*** (0.0188) 0.0886*** (0.0188) 0.0885*** (0.0188) 0.0880*** (0.0189)
Constant 0.603*** (0.189) 1.654*** (0.0580) 0.757*** (0.181) 0.600*** (0.190) 0.775*** (0.182) 0.831*** (0.182)
Observations 16,872 19,740 16,872 16,872 16,872 16,872
Number of individu-

als
3721 4359 3721 3721 3721 3721
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which was slightly larger than the peak in Israel. Figure 1 
reveals that most of the respondents were below that value, 
suggesting that although the sensitivity of VACCINE on 
FAITH was diminishing, VACCINE and FAITH correlated 
positively in the region that covered most of the respondents.

Taking NON_R as the baseline, MONOTHEISM and 
OTHER_R were negative, while BUDDHISM and PNA were 
positive, although insignificant. In column 2, we present only 
the results in which the wave dummies were included as con-
trol variables. The estimates of BUDDHISM and PNA became 
significant, while the estimates of FAITH and FAITHSQ 
became only slightly larger than those in column 1.

In the fourth column, we present the estimates when 
excluding the religion variables. The estimates of FAITH 
and FAITHSQ were essentially same as those in column 1, 
although the magnitude and significance became slightly 
larger. In column 6, we present the results when we included 
only the religion variables as the key variables. BUDDHISM 
and PNA became significantly positive. Compared with col-
umn 1, their magnitude and significance became larger. These 
estimates suggest that compared with people who do not affili-
ate with any religion (NON_R), those in the BUDDHISM and 
PNA categories tend to be more willing to buy the vaccine.

In sum, the regression results suggest that FAITH and 
FAITHSQ are robustly associated with VACCINE in an inverted 
U-shaped relationship, which supports Hypothesis 1. However, 
the value of FAITH for most of the respondents was lower 
than the value of the peak, implying that for most respond-
ents, a higher level of religious faith was associated with more 
willingness to take the vaccine, even though this association 
diminished. In Japan, the effect of the religion variables (BUD-
DHISM, MONOTHEISM, etc.) on the willingness to buy the 
vaccine was weaker than the effect of the denomination vari-
ables in Israel, which supports Hypothesis 3. Nevertheless, in 
Japan believers in BUDDHISM tended to be more willing to 
buy the vaccine than non-believers, in line with Hypothesis 2.9

In order to check for the economic significance of FAITH 
and FAITHSQ we again estimated Eq. (1) with the standard-
ized regression. The betas of FAITH and FAITHSQ were 
0.20 and − 0.17, respectively. Their absolute values were 
larger than the other explanatory variables, such as INCOME 
(0.06), LIFE_15 (0.05), SEVERITY (0.12), PROB (0.05), 
RA (0.14), ALTRUISM (0.11), TRUST (0.04), BADHEALTH 
(0.10). The only exceptions were AGE (− 0.42) and AGESQ 
(0.47). These figures suggest that the religious variables 
have some economic significance in Japan, not just statisti-
cal significance. However, the betas were smaller than those 
in Israel, suggesting that the effect of religion in Japan is 
weaker than in Israel, which supports Hypothesis 3.

Estimation results with consolidated data

Table 5 presents the estimation results of Eq. (2). Our main 
concern here is whether the sensitivity of vaccine on faith is 
different in Israel and Japan. To determine if this is the case, 
in the leftmost column, we show the estimates of the interac-
tion terms of faith and ISRAEL, i.e., FAITH*D_ISRAEL and 
FAITHSQ*D_ISRAEL. Both variables were not significant 
at all, although FAITH and FAITHSQ were significantly 
positive and negative, respectively. Suspecting collinearity 
between the interaction terms, in columns 2 and 3, we pre-
sent the estimates when deleting either of the interaction 
terms, respectively. FAITH and FAITHSQ were still signifi-
cantly positive and negative, respectively, at the 1% level. 
The interaction terms became significantly negative at the 
5% level. Specifically, the negative coefficient on FAITH*D_
ISRAEL indicates that the sensitivity of FAITH was lower 
in Israel, which is consistent with the estimates on FAITH 
shown in Tables 3 and 4 (0.288 in Israel and 0.252 in Japan). 
Our conclusion is that the results presented in columns 2 and 
3 are more reliable than those in column 1. The dummy vari-
able representing Israel was significantly positive, reflecting 
the fact that the value of VACCINE was higher in Israel than 
Japan, as shown in Table 2. Most of the control variables 
showed similar estimates to those in Tables 3 and 4.

In Table 6, we present the results of a Blinder–Oaxaca 
threefold decomposition, which reveals how each variable, 
including FAITH, contributed to the difference between 
Israel and Japan in the respondents’ willingness to buy the 
vaccine. As our main concern is the contribution of faith 
to this willingness, we show the results when classifying 
the control variables into nine groups.10 The difference in 

10  For the contributions of each control variable, refer to Online 
Resource F.

9  Estimates of the control variables were essentially the same between 
the specifications, and qualitatively the same as those in Israel for 
most of the variables. Therefore, we explain only those that differed 
from the Israeli results. D_MAN was significantly negative, indicating 
that men tend to be less willing to become vaccinated. This finding is 
consistent with the literature reporting that men are more overconfi-
dent than women [3]. MARRIED was significantly positive. Fathers’ 
education was significantly positive. Although the education of the 
respondents themselves was not significant, it became significant when 
the parents’ education was not controlled (this result is not shown in 
the table). BOOLDTEST was significantly positive, suggesting that the 
respondents’ consciousness about their health matters for vaccination 
intentions. INFORMATION was not significant. In sum, most of the 
control variables had reasonable signs, as was the case in Israel.
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the predicted values of VACCINE between the countries 
(“Difference” in the Table) in the full model was 0.357, 
which was explained by the contributions of “Endow-
ment” (0.237), “Sensitivity” (0.204), and “Iteration” 
(− 0.0841). Our focus is on those of FAITH and FAITHSQ. 
Both FAITH and FAITHSQ contributed significantly to the 
difference through the “Endowments” path by 0.148 and 
− 0.120, respectively. This result is due to the fact that the 
mean of FAITH was higher in Israel, and that the coeffi-
cient of FAITH (FAITHSQ) was positive (negative) in the 
consolidated model (Table 5). “Sensitivity” of FAITH and 
FAITHSQ contributed negatively to VACCINE, reflecting 
the fact that their coefficients were lower in Israel, although 
insignificant and small in magnitude. Compared with the 
contributions of the other variables, those of “Endowment” 
to FAITH and FAITHSQ were large, suggesting the impor-
tance of religion for the willingness to buy a vaccine against 
COVID-19.

Discussion

Our comparison of Israel and Japan revealed several inter-
esting findings. Estimating the same equation for both 
countries, we found that the willingness to buy a vaccine 
(VACCINE) depends on the respondents’ level of religiosity 
(FAITH), its squared term (FAITHSQ), and the denomination 
(religion in Japan) to which they belong. In both countries, 
FAITH had a significant positive relationship with this will-
ingness, whereas FAITHSQ had a negative relationship. This 
result supports our first hypothesis.

These results imply that those with low or moderate lev-
els of faith are more willing to buy the vaccine. In contrast, 
those who have more faith are less willing to do so. There-
fore, the relationship between the willingness to take the 
vaccine and faith takes an inverted U-shape in both coun-
tries. To the best of our knowledge, this non-linear rela-
tionship between one’s degree of religious belief and the 
willingness to be vaccinated has not been reported before.

Our result in the case of low or moderate levels of faith 
is compatible with the notion that religious believers tend 
to care about others. Therefore, they will take the vaccine 
to safeguard the wellbeing of the community [15]. How-
ever, it is when the degree of faith increases to a very high 
level that willingness declines. This result is compatible 
with the findings of Henderson et al. [19] that Orthodox 
Jewish mothers in London, whose faith was very strong, 
felt that, in the face of the uncertainty about the efficacy 
or safety of the vaccines, they preferred to put their trust 
in God rather than science. One of the mothers in this 
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qualitative study said about her decision not to vaccinate 
her children: "When you don’t know what to do, when 
there’s a risk involved both ways, then there’s no need to 
put yourself in the danger of doing one of them. By not 
doing it (we) trust that God will help you out of these 
things" [19], p. 249.

Consequently, when we estimated a linear equation 
excluding the denomination variables, FAITH was not sig-
nificant in Israel. This result explains why the literature has 
sometimes been ambiguous about the signs of the asso-
ciation between religiosity and acceptance of vaccines. In 
Japan, given the small number of those who have high lev-
els of religious faith, the result of the inverted U-shape still 
implies that for most of the respondents, a higher degree 
of faith is associated with a greater willingness to take the 
vaccine, although diminishingly.

In addition, to our knowledge, the finding that one’s level 
of faith affects the willingness to take a vaccine even when 
controlling for religion and/or denomination is also new. As 
Hypothesis 2 posited, we found that in Israel, denominations 
had a salient effect on the willingness to take the vaccine. 
Those who identified as ultra-Orthodox and religious Jews 
were significantly less willing than those who identified as 
secular and traditional to take the vaccine, after controlling 
for various attributes including income and degree of faith. 
This result suggests that the dogmas of the denominations 
matter. Traditional Jews, and to a greater extent, secular 
Jews, tend to emphasize being able to live in the modern, 
mostly secular world [37]. Secular and traditional Israelis 
tend to rely on the government’s advice with respect to vac-
cinations. However, ultra-Orthodox Jews tend to be more 
isolated from others and adhere strictly to Jewish law, which, 
in some cases, creates tensions with modern society. For 
example, ultra-Orthodox Jews in Israel and several other 
countries including Belgium, the US, and Canada have expe-
rienced outbreaks of mumps and measles because they have 
not vaccinated their children [9, 24, 34, 35]. Moreover, ultra-
Orthodox Jews in London, New York and Jerusalem have 
experienced disproportionately higher rates of coronavirus 
[14, 20, 33, 40, 41].

In addition, recent studies indicate that some of the 
refusal on the part of ultra-Orthodox Jews to take the vac-
cine was related to two factors: concerns about fertility risks 
and mistrust of the government. In a community where 
having large families is prized, concerns about fertility are 
quite salient. Moreover, initially there was widespread anti-
vaccination messaging among ultra-Orthodox Jews [2, 20]. 
However, their limited access to reliable information about 
new scientific developments from television, the Internet 
and mainstream media limited the ability to counter these 
messages [31].

After we completed this study, COVID-19 vaccines 
became available in Israel. Nevertheless, vaccine hesitancy 

was strong among ultra-Orthodox Jews, who had high 
infection rates [31]. However, after opening special vacci-
nation sites in these communities, and promoting respect-
ful discussion between health experts and the rabbis of the 
ultra-Orthodox communities, vaccination rates increased 
dramatically [1]. This example underscores the importance 
of using targeted communication tools for promoting vac-
cination rates among those who are hesitant about becoming 
vaccinated.

In Japan we found that believers in Buddhism were more 
willing to get vaccinated than their non-affiliated counter-
parts. This finding is compatible with the findings of Gran-
dahl et al.’s [16] study among Buddhists in Thailand regard-
ing the HPV vaccine. The authors found that parents who 
reported that religion was important to them had stronger 
intentions of vaccinating their daughters than those who 
reported that religion was less important.

As for the comparison between the two countries, we 
found that the effect of religion is stronger in Israel than 
in Japan, confirming Hypothesis 3. In addition, the beta 
coefficients of the standardized regression reveal that the 
effect of religion was stronger than other variables such as 
income, the probability of becoming infected, the severity 
of the symptoms, and personal attributes.

To check the robustness of these results, and to measure the 
importance of religion for the willingness to be vaccinated, 
we estimated the consolidated data of Israel and Japan. Given 
that Israelis were more willing than the Japanese to take the 
vaccine, we investigated how much the difference in the level 
of faith between countries would explain the gap in the will-
ingness to become vaccinated. The Oaxaca decomposition 
revealed that the contribution of the difference in the level 
of FAITH was sizable, though the contribution from each of 
the variables PREFERENCE, CONFAUNDER, LIFE_NOW, 
EDUCATION is greater. Our result for Israel and Japan con-
trasts with the findings of Harapan et al. [18]. Their study 
reported that in Indonesia, religion, whether monotheistic or 
non-monotheistic, had no impact on the willingness of the 
general population to take a hypothetical COVID-19 vaccine.

Limitations

The current study has limitations. First, given that during the 
time of the study there was no vaccine against COVID-19, 
we had to measure the willingness to buy a hypothetical vac-
cine. Assumptions about the effectiveness of such a vaccine 
and its possible side effects were not mentioned. In reality, 
these factors play a key role in decisions about getting vac-
cinated. Second, we analyzed only two countries with a lim-
ited number of religions and degrees of faith. Nevertheless, 
Israel is representative of countries where most of the nation 
believes in monotheism, whereas Japan is representative of 
countries where most of the nation is non-believers. A larger 
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study including more countries with various religions and 
degrees of faith to examine the relationship among religion, 
level of faith and the acceptance of vaccines would be wel-
come. Third, the relationship between the intention of being 
vaccinated and religion may depend on the types of diseases 
and vaccines. For example, as Padmawati et al. [30] remark, 
dietary restrictions might be involved in the rejection of 
various vaccines. Another good example is HPV vaccines, 
which various religions including Catholicism have avoided 
(e.g., [4, 5, 7, 32]). COVID-19 is an infectious lung disease, 
which might raise different concerns than HPV. Thus, we 
recommend that future studies include vaccines for various 
types of diseases.
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