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Abstract (300 291 words / up to 300 words)
[bookmark: _GoBack]To control the global COVID-19 pandemic through using vaccination, we need tovaccination programs must proceed it uniformly despite regionaround the world. In practice, however, vaccine coverage varies across regions, although the number of available vaccines are limited. As a critical factor to in determine determiningof vaccine coverage at a population level, this article studieswe investigated vaccine acceptance/hesitancy regarding with respect to COVID-19 vaccination. We address how individual & and group influencesfactors (i.ee.g., past vaccination history, trust in healthcare/government officials, risk perception of COVID-19 risk, and time preference) vary impact vaccine/vaccination-specific influencesfactors (i.ee.g., scientific credibility, heuristics that reducing reduce uncertainty, and cost-effectiveness). The data is fromwere collected in Japan, which had has been faced citizens’ strongexperienced considerable vaccine hesitancy in recent decades, and was behindlags behind other developed countries in the its COVID-19 vaccination progressrollout. We analyze performed a population-based discrete choice experiment with a randomized conjoint design. An originalThe survey was fielded onconducted in February 15-18, 2021. There were number of observations is 4,140 observations in total (=1,035 respondents ×* 2 profiles ×* 2 tasks). The results are as follows. Regarding vaccine/vaccination characteristics, higher scientific credibility of vaccines, several heuristics that reducing reduce uncertainty, and several attributes about various cost-effectiveness factors can mitigate vaccine hesitancy. Among individual & and group influencescharacteristics, recent experience of the Flu shotinfluenza vaccination and higher greater trust in healthcare cause moreresult in a greater willingness to get get the vaccineated, regardless of despite vaccine/vaccination characteristics. Nevertheless, mMost importantly in this study, we found that individual & and group influencesfactors varied impacted vaccine/vaccination-specific influencesfactors in three ways: (1) Vaccination history, risk perception of COVID-19 risks, and trust in government/healthcare authorities made scientific uncertainty acceptable; (2) Vaccination vaccination history, risk perception of risks, trust, and time preference made predicted use of heuristics heuristics that reduceding uncertainty work, and (3) Vaccination vaccination history made predicted the positive impact of cost-effectiveness work. As conclusions, tThis is the first study to focus oninvestigate the interactions between among individual & and group influencesfactors and vaccine/vaccination-specific influencesfactors. To proceed rollout vaccination as fast rapidly and broad widely as possible, we should adopt a mixture multiple of approaches that considering individual & and group characteristics. Furthermore, to control the COVID-19 pandemic, we should regard acknowledge the limitations of vaccination and continue to use a mix combination it with otherof different measures.	Comment by Author: Consider deleting this sentence to remain within the prescribed word limit - currently the abstract word count is 304.
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1. Introduction

To control the global COVID-19 pandemic through vaccination, we need tovaccination programs must proceed it at a uniformly pace worldwide, regardless of region worldwide. In practice, however, vaccination coverage varies across regionsthe world, despite the limited variety of vaccines. Reviewing the shareThe average proportion of the global population who had of people receiving received at least one dose of vaccine as of 10 June 10, 2021 was 20.32%; this proportion was much higher in, while North America (39.41%) and Europe (35.38%) but much lower in were much higher than the global share (20.32%), Africa (2.09%) and Oceania (13.56%), while the proportions in were below it. South America (22.03%) and Asia (20.62%) were almost the same assimilar to the global share average (Our World in Data, 2021).
A crucial factor affecting vaccination coverage is vaccine hesitancy at the level of individuals level, defined as a “delay in acceptance or refusal of vaccination despite availability of vaccination services” (MacDonald et al., 2015, p. 4163). It causesSuch vaccine hesitancy not only results in less reduced willingness to get be vaccinated, but also means there is less pressure for vaccines’ development, earlier early approval of vaccines, or improving improvements in supply and delivery infrastructuresystem. Consequently, infections can spread both more rapidly and more widelyfaster and broader, variants virus variants are more likely to emerge, then we areand it is less likely to acquirethat herd immunity will be achieved.
What There are various causesreasons for vaccine hesitancy, and ? Pprevious studies have investigated three types of influencesfactors: contextual, individual & and group, and vaccine/vaccination-specific factors. Those These affect complacency, convenience, and confidence of in vaccines, then to produce form vaccine hesitancy. Contextual influencescharacteristics  are “due to historic, socio-cultural, environmental, health system/institutional, economic or political factors.” Individual & and group influencescharacteristics emerge are “from personal perception of the vaccine or influences of the social/peer environment.” Vaccine/vaccination-specific influencescharacteristics are issues factors “directly related to vaccine or vaccination.” These factors have also been Studies studied on in relation tothe COVID-19 vaccination also examined those influences (as for a review, see Sallam, 2021). 
Unfortunately, one of the issues with studies of vaccine hesitancy is However, there is an issue that most studies involve one of two different types of methodology are that tend to be used separately: social surveys for exploring contextual and/or individual & and group influencesfactors (e.g., Ward et al., 2020), and; discrete choice experiments for studying vaccine/vaccination-specific influencesfactors (e.g., Motta, 2021). Given However, given that people have heterogeneous preferences for vaccination (Borriello et al., 2021; Chu and Liu, 2021; Leng et al., 2021), we should explore how contextual or individual & and group influencesfactors varyinteract with vaccine/vaccination-specific influencesfactors. This question is from aconsistent with the general argument that we need toshould study what the mix of factors that might increase confidence in vaccines (Larson et al., 2011).
 In keeping with this direction, a remarkable study is was performed in the USA, involving a conjoint experiment with subgroup analyses of vaccine/vaccination-specific influencesfactors by that took socio-demographic factors into accounts as contextual influencesfactors in the US (Kreps and Kriner, 2021). They These authors reported heterogeneous effects of of perceived vaccine efficacy by ethnicity and political partisanship, of approval procedure by age and gender, and of endorsements by political partisanship; furthermore,. Moreover, theythey  explored the forces factors underlying such demographic differences and, then revealed discovered that general concerns regarding vaccine safety varied by demographics as well. 
By contrast, we address how individual & and group influencesfactors vary interact with vaccine/vaccination-specific influencesfactors. Individual & and group influencesfactors (e.g., trust in healthcare, risk perceptions of COVID-19 risk) are more dynamic than contextual influencesfactors (e.g., ethnicity, gender). This supposes suggests that the interactions between among individual & and group influencesfactors and vaccine/vaccination-specific influencesfactors is may be another key to understanding the variations in vaccine hesitancy across regions. It will may also suggest how to promote reduceless vaccine hesitancy with for particular vaccines.	Comment by Author: I’ve written this out in full every time to avoid confusion - perception of risk might be interpreted to refer to the risk of the vaccine as opposed to the virus
The data used in this study comeis from an original survey fielded conducted in Japan during, February 2021. As of 10 June 10, 2021, among the G7 countries only Japan had a lower proportion of individuals who had received at least one dose of COVID-19 vaccine (15.57%) was under than the global share average (20.32%) among G7 countries, reviewing the share of people receiving at least one dose of COVID-19 vaccination. In other words, despite little difference variation in economic development, Japan was behindlagged behind other developed countries in the terms of COVID-19 vaccination coverage. A One factor for the delay in approving and supplying vaccines was supposed thought to be due to the high levels of strong vaccine hesitancy in recent decades (Figueiredo et al., 2020; Gilmour et al., 2013; Gordon and Reich, 2021). Japan was not included in a recent review on of COVID-19 vaccine hesitancy (Sallam, 2021); however, yet it is highly importantworth  to explore vaccine hesitancy in Japan, as it is study as a hard country in which historically it has been difficult to proceed witha new vaccination programs.

2. Background	Comment by Author: It is unusual to have both an “Introduction” section and a “Background” section. As this “Background” section includes the descriptions and development of your hypotheses, please consider changing it to be the first part of your “Method” section.  

2.1 Vaccination under uncertainty
This study starts from an the assumption that people individuals decide whether to get vaccinated under two important uncertainties. It This becomes particularly salient especially when theduring a pandemic is caused by a novel virus such as SARS-CoV-2.
[bookmark: _Hlk82084007]The first of these is the uncertainty of about infection. Epidemiologically, the nature of the an infection (e.g., basic reproduction number, probability of severe diseases or death) is not clear at during the early stages of a pandemic. Also, itThis uncertainty is likewise affected by human behavior, individual medical history, collective capacity of healthcare facilities, or and the chances of emerging virus variants virusemerging. Those These factors form the risk perceptions of an infectious disease at an individual level (as for a review, see Ferrer and Klein, 2015). Consequently, risk perceptions affect individuals’ associated with getting vaccination as a typical typical health behaviors, such as getting vaccinated (Brewer et al., 2007).
The second uncertainty is the uncertainty of about vaccines. Available vaccines are approved by public authorities with based on scientific evidence of their efficacy and safety. When thoseEven when a vaccine is approved, nonethelesshowever, its efficacy against variant virus variants and its safety in the longer-term are stillremain uncertain. Therefore, how people perceive the uncertainty of around vaccines is important to when they are decide deciding whether to get the vaccinationvaccine, as has been discussed in relation to the health belief model (HBM) has discussed (Becker, 1974; Carpenter, 2010; Harrison et al., 1992; Janz and Becker, 1984). This leads people individuals to use heuristics that reducing reduce uncertainty (e.g., public approval, public endorsements) to help them decide whether to get vaccinationvaccinated. 
It should be noted, Howeverhowever, that the effect of uncertainties is not constant but dependent on individual conditionfactors. The theory of planned behavior (TPB) discusses posits that general intention and general intentions/norms to be vaccinated norms to get vaccinated have a positive effect on vaccine acceptance (e.g., Gerend and Shepherd, 2012). A study in the Netherlands reported that vaccination intention was correlated with trust in government and perceived vulnerability, which varied according with the escalating the H1N1 influenza pandemic (van der Weerd et al., 2011). Also, safety concerns are fewer is less and cost/logistics logistical considerations is are more associated with vaccination,salient among people intending to get vaccinated (Gerend et al., 2013) or when vaccines have there is high availability of vaccines (Chu and Liu, 2021).
Given these discussionBased on the evidence outlined above, we build have developed and examine tested hypotheses regarding both vaccine/vaccination-specific influencescharacteristics (H1-–3) and individual & and group influencescharacteristics (H4-–7); we have also, then discussed their interactions. The hypotheses are have been modified from the original pre-registered version in the pre-registration< https://osf.io/nqk4m/?view_only=48ee56b0cb3d455aafd721371afe70c9 >, as described below, to clarify what is to be examined and the contribution of this study to the the fieldliterature.

2.2 Scientific credibility, heuristics for reducing uncertainty, and cost-effectiveness
Regarding vaccine/vaccination-specific influencescharacteristics, we predicted that people would prefer vaccines with more scientifically credible characteristics (H1), with heuristics reducing scientific uncertainty (H2), and/or with more cost-effective vaccination procedures (H3). These hypotheses are were induced formulated by integrating previous studies on theof COVID-19 vaccination and are as follows.
First, higher H1) Higher scientific credibility of a vaccines, i.e., higher efficacy or/and/or lower risk of adverse reactions/side effects, would will decrease vaccine hesitancy. This is the hypothesis most widely supported hypothesis by previous studies (e.g., Chu and Liu, 2021; Kreps et al., 2020; Motta, 2021). 	Comment by Author: Hypotheses are often written out as standalone statements, so I have adjusted this paragraph to present each hypothesis in this way. 
SecondH2), nonNon-scientific characteristics parameters of vaccines will  reducing reduce scientific uncertainty would weakenand thus also reduce vaccine hesitancy (H2). It regards a kind of settingsThis includes factors such as standard procedures of approval  to approve (Kreps et al., 2021, 2020), originate origin from own country (Kreps et al., 2020; Motta, 2021; yet Kobayashi et al. (2021), on the other hand, argues that it this is highly depends dependent on the context), location to of vaccinate vaccination (Borriello et al., 2021; McPhedran and Toombs, 2021), public recommendations/endorsements (Kreps et al., 2020; McPhedran and Toombs, 2021), or and higher vaccination coverage (Leng et al., 2021). 
H3) Third, higherIncreased cost-effectiveness would will decrease vaccine hesitancy (H3). This considers takes into account both transactional costs, e.g., fewer doses required (Dong et al., 2020; McPhedran and Toombs, 2021; Motta, 2021), and economic costs, e.g., lower price (Borriello et al., 2021; Dong et al., 2020).

2.3 Vaccination history, risk perceptions, trust, and time preference
Regarding individual & and group influencescharacteristics, people who took the Flu shot recentlyrecently received an influenza vaccination (H4), who perceive COVID-19 to present a higher risk s of COVID-19 (H5), who have higher greater trust in healthcare/government (H6), or who have lower time preference (H7) would will be more willingness to get have the vaccinatedvaccination. These are hypotheses were induced formulated from based on major existing theories about health behavior.
First,H4) the Having had a recent Flu shot as a seasonal influenza vaccination vaccine experience wouldill positively impact vaccine acceptance, as a proxy of general intentions/norms to get be vaccinated, which theas laid out in the TPBtheory of planned behavior (TPB) discusses (Gerend and Shepherd, 2012; Shmueli, 2021). Past vaccination A history of previous vaccination leads means these individualspeople to be are more likely to accept the uncertainty of around COVID-19 vaccination, despite a quiteit being a new vaccine. Indeed, several studies have reported a positive relationship between individuals who have received an influenza vaccine taking the Flu shot and their accepting acceptance of COVID-19 vaccination (Al-Mohaithef and Padhi, 2020; Kreps and Kriner, 2021; Wang et al., 2021).
Second,H5) Individuals who perceiving perceive there to be risks  regardingassociated with COVID-19 19 infection would will increase show a greater willingness to get be vaccinated, according to the HBMhealth belief model (HBM) (Shmueli, 2021; Wong et al., 2021; Zampetakis and Melas, 2021). Even in less theoretical studies, risk perceptions of around COVID-19 are associated with psychological and demographic factors (Dryhurst et al., 2020), then with higher perceptions of higher risk perception cause resulting in increasedhigher vaccination acceptance (Al-Mohaithef and Padhi, 2020; Dorman et al., 2021; Wang et al., 2021; Ward et al., 2020). 
ThirdH6), trustTrust in healthcare or government would will mitigate vaccine hesitancy, as a component of social capital (Gilson, 2003; Mohseni and Lindstrom, 2007; Nieminen et al., 2013). Vaccination is a health behavior with interveningrequiring intervention by health care providers and/or government authorities. Consequently, the higgreather trust in healthcare/government would will result incause less vaccine hesitancy. Previous studies have reported that the COVID-19 vaccine hesitancy are decreasedis mitigated by trust in the healthcare system (Al-Mohaithef and Padhi, 2020), the and government (Lazarus et al., 2020), as well asand other vaccines (Blair et al., 2017; Gilles et al., 2011; Hornsey et al., 2020; Karafillakis et al., 2019; Quinn et al., 2009; Vinck et al., 2019).
FourthH7), lower Lower time preference, from the perspective of behavioral economics, i.e., lower value placed on immediate as opposed to future benefit, would will decrease vaccine hesitancy, from the perspective of behavioral economics. A Although, a classical study reported that time preference has no effect on vaccination (Chapman and Coups, 1999), whereas more recent studies have reported higher that higher time preference can cause strongerresult in greater vaccine hesitancy (Bradford, 2010). Nevertheless, this hypothesis has never been tested on thefor COVID-19. 

3. Methods

3.1 Survey procedure
We fielded conducted an original survey on between February 15 and 18, 15-18, 2021, in Japan. It This period includes included the day date when the COVID-19 vaccination program in Japan started, i.e., February 17 172021. Participants were recruited online from by registered monitors inemployees of the Rakuten Insight Inc. a survey firm in Japan, Rakuten Insight Inc.; , by a quota sampling approach was used to ensure the participants to bewere nationally representative nationally by gender, age, and geographical regions (prefectures). Appendix A Details ofexplains the procedure can be found in detailAppendix A. In total, 1,035 participants completed the survey (Female female, 51.2%; Age, mean age =49.7, SD=16.5;, and; Living in Tokyo resident, 11.9%). The sample showedy have no significant deviation from the wider population. The questionnaire consists ofcomprised five sections: socio-demographics; perceptions of COVID-19 and the Flu shot history of influenza vaccination; two paired conjoint experiment tasks of a paired conjoint experiment; time preference and trust measures with using a seven-point Likert scales; and finally other related relevant questions. 

3.2 Conjoint design
We used a population-based discrete choice experiment with randomized conjoint design (Chu and Liu, 2021; Hainmueller et al., 2014; Kreps et al., 2021, 2020; Kreps and Kriner, 2021; Motta, 2021). The experimental section in of the survey conducted included two tasks for each respondent. TotallyA total, of 4,140 responses were observed obtained (=1,035 respondents* × 2 profiles × *2 tasks). When formulating profiles, the conjoint design was programmed by using php to randomize the levels for each attribute and the order of attributes, except with the exception of specific combinations for to enable the respondents to understand the profiles more easily. Table 1 summarizes the conjoint design used to formulate the hypothetical profiles. The original Japanese version is shown in Appendix B, followed by an example of a task shown to participants. Total The total number of combinations was is 36,864,000 (=26* × 32* × 44 × *52). The reasons forrationale behind setting each attribute’s settings levels areis as followsdescribed in the next section.

3.2.1 Scientific credibility
[bookmark: _Hlk82094948]Attributes 1-–2 are were used to testexamine H1: vaccines with higher efficacy or lower risk of harmful adverse reactions (side effects) would be more likely to be accepted. Efficacy: in Japan, three COVID-19 vaccines were have been approved for use, i.e.,: those vaccines manufactured by Pfizer/ & BioNTech, Moderna, and AstraZeneca. The vaccines made by Pfizer/BioNTech’s and Moderna’s vaccines have an efficacy rate of about 95%, while the AstraZeneca vaccine’s has an efficacy rate of about 70%. Meanwhile, iIn April 2020, the World Health Organization (WHO) stated that the desired efficacy rate required for the COVID-19 vaccines to beis at least 50%. HenceTherefore, we added included other hypothetical levelsefficacies: 45%, a level below that minimumthe WHO minimum recommendation, and; “unknown”, as a level way to consider the cases where that citizens has have no knowledge information about vaccine efficacy. Adverse Reaction (Side Effect): we set hypothetical levels of adverse reactions, such as 1 in 1,000, 1 in 10,000, and 1 in 100,000, as referring tobased on Kreps et al. (2020). We also added “unknown”, as a way to consider cases where citizens have no informationa level to consider the case that citizens has no knowledge about the risk of adverse reactions.

3.2.2 Heuristics reducing uncertainty
Attributes 3-–9 were usedare to test H2: vaccines with characteristics including characteristics below would be more preferred, i.e., later (time-spending) approvedapproval date (more consideration time), standard approval procedure, mandatory/compulsory, vaccinated at a location for healthcareadministered at healthcare facility, manufactured in own country, recommended by the public sector, or higher coverage will be preferred. Approval Date: in Japan, the Pfizer/BioNTech's vaccine was approved in February 2021. Starting with this date, we set three levels semiannuallyat six-month intervals. Approval Procedure: we set a level of the special approval system that simplifies the review process, which was used indeed used to approve the Pfizer/BioNTech's vaccine in Japan. After that,The Moderna's and AstraZeneca's vaccines were also approved by the same procedure. We added a the standard procedure, as the baseline. Mandatory Vaccination: Japan has no system to enforce vaccination. If there is a duty ofany duty to get vaccinatedvaccination, it is only a best endeavors obligation duty to endeavor. Therefore, we set a level of a duty to endeavora best endeavors obligation, and another level of optional/voluntary vaccination as the baseline. Location: in Japan, vaccines against other diseases other than COVID-19 usually vaccinatesare usually received by individualsly at healthcare agencies facilities such as clinics and /hospitals. Yet However, in the case of COVID-19, local municipalities have provided another options, for example mass vaccination at centersre in locations such as city halls. Therefore, wWe, therefore,  set two levels accordingly to reflect this realitythe two levels. Country of Production: Japan is was used as a hypothetical level to examine the impact of domestically produced vaccines. The Pfizer/BioNTech and Moderna vaccines are produced in the US, while the AstraZeneca vaccine is where produces produced in the UKPfizer’s or Moderna’s vaccines, and UK is where produces AstraZeneca’s. Russia and China are also hypothetical levels, as they are the major which producers of other major COVID-19 vaccines. Recommendation: according tobased on findings from previous studies that have addressing addressed the effects of recommendations by politicians and professional organizations (Kreps et al. 2020; McPhedran and Toombs 2021), we set three levels:  (ruling governing politician; the MHLW,  (the Ministry of Health, Labor and Welfare of Japan), a professional organization at the national level, ; and the WHO, a professional organization at the international level). Additionally, we set local municipalities to representing politicians and professional organizations locally. The guidelines issued by these actors have all been well referredwidely referenced in Japan. Vaccination Coverage: since this conjoint experiment was designed before starting the COVID-19 vaccination program in Japan had begun, we had no data on for the real actual vaccination rates. Instead, we referred based our levels on the coverage of flu shotinfluenza vaccinations in individuals within aged 65 or more or over, as as part of the institutionalized- seasonal vaccination program in Japan. We set a level of 50%, which was around the approximate share coverage reported by Japan since 2004 (OECD, 2021); we also included, then added 20% as a lower level of coverage. Also, wWe further considered the that national coverage at national orand local coverage would have different effects (Leng et al., 2021; Verelst et al., 2018). ), which is why Shortly, we set a total of four levels based on two axes: 20% or 50%, and; national or local.

3.2.3 Cost-effectiveness
Attributes 10-–14 are forwere used to test H3. : Vaccines vaccines with requiring fewerless number of doses, easier reservationto book, at a lower price, and eligible for financial support, or compensation system forin case of injury would will be more appreciated. The last two attributes, Expense cost per Dose dose and Compensation compensation for Injuryinjury, would be also bea heuristic factors forto reduce reducing scientific uncertainty (H2). Doses Required: all vaccines approved in Japan, i.e., those of Pfizer/BioNTech, Moderna, or and AstraZeneca, require a two-doses vaccination schedule. We added a furthernother hypothetical level of a one-dose vaccinationvaccine, representing less lower transactional costs. Reservation: the MHLW exemplifies describes such the general flow to reserve anprocedure of making appointment for vaccination in Japan, as follows: the local municipality sends vaccination coupons to citizens;, then,; the citizens find a location where they can get be vaccinated and make a reservation. In some municipalities, however, the local authority specifies the date, time, and location of vaccination (NHK, 2021). Additionally, wWe set another hypothetical level , of not being requiring required to make any reservation, representing less lower transactional costs. Price per Dose: the price of the COVID-19 vaccine in Japan was set at 2,070 yen (almost same asapproximately 20 the USD dollars), so that we set the price at a levels of 2,000 yen. We added another hypothetical level, where we of doubling doubled the price to 4,000 yen, representing a higher economic cost. Expense per Dose: the government pays all the entire cost of COVID-19 vaccinations directly to institutions directly, so citizens pay nothing for their vaccination. To examine its the effect of this, we set other additional hypothetical levels according with axes of for the amount of co-payment for vaccination (half/full) and its procedurethe payment process (payment directly to the institution/ or refunded later). Compensation for Injury: Japan has a system that in which athe patient is entitled to relief under the Immunization Act, when if the MHLW certifies that the they have suffered ill health damage is caused byas a result of their vaccination. So Therefore, we set a level with compensation and a level, and without compensation, as the baseline.
Table 1. Here

3.3 Variables for subgroup analysis
[bookmark: _Hlk82096933]We measured the individual & and group influencescharacteristics by of seven7 variables in total. The original pre-registered plan included an analyzing analysis of political partisanship, but this was excluded in thisfrom the study. The reason for it this was that afterby the time we had conducting conducted our survey, a study exploring political partisanship in relation to COVID-19 vaccination to examine it was had already been published (Kreps and Kriner, 2021). 
Flu ShotInfluenza vaccination: we We asked participants whether they had received the influenza vaccine about taking the Flu shot in during this the current influenza season to measure past vaccination history. 400 answered yes The options were (“TakenReceived”, in the survey), and 617 answered no (“Not takenreceived, but I will takeget it,,” or and “Not takenreceived, and I will not takeget it”). The As the survey was fielded at almosconducted neart the end of the winter season, so we assumed that the respondents who said “Not received, but I will get itNot taken, but I will take” would not take get the Flu shotinfluenza vaccine in the this season.
[bookmark: _Hlk82098287]To measure risk perceptions of around COVID-19, we asked three questions. Infection Risk: the expected probability of infection within the next year (min= 0, max=1, mean=0.35, median=0.31, SD=0.21). We divide categorized them by median into 531 respondents who said they had an expected probability of infection higher than or equals to the median as “High,” and 522 those who said they had an expected probability of infection respondents lower than the median as “Low.” Serious Risk: the expected probability of having serious symptoms within the next year (min=0, max=1, mean=0.24, median=0.19, SD=0.21). We categorized respondents who thought they would have a probability of serious symptoms within the next year We divide them by median into 525 respondents higher than or equals to the median as “High,” and those who said they had an expected probability 510 respondents lower than the median as “Low.” Discomfort: to measure the emotional aspects of perceiving perceived risks, we asked participants about their feelings when a person wearing a mask sneezes next to them, respondent usingon a 7seven-point Likert scale (rescaled in to 0 = “”not at all uncomfortable” to 1 = “”very uncomfortable,” mean=0.56, SD=0.26). We categorized respondents who had a result We divide them by the mean into 548 respondents higher than the mean as “High,” and 487 those respondents who had a result lower than the mean as “Low.”
[bookmark: _Hlk82098569]Trust Healthcare: we asked about trust in “Medical scientists or experts,” “Healthcare providers such as medical doctors/nurses,,” and “Companies/manufacturers producing pharmaceuticals” using a seven-point Likert scale on 7-scale (rescaled into from 0 = “Don’t trust at all” to 1 = “Trust extremelyentirely”). Using the first factor score from a factor analysis of these items as shown in Appendix CUsing the first factor score by factor analysis of them (Appendix C), we categorized we divide respondents into 546 respondentsthose whose results were higher than or equals to the mean as “High,” and 489 those respondents whose results were lower than the mean as “Low.” Trust Government: we also asked about trust in “The Government of Japan,” and “Ruling politicians” using a seven-point Likert scaleon 7-scale as well. Using the first factor score from a factor analysis of these items as shown inUsing the first factor score by factor analysis of them (Appendix C), we  categorized divide respondents into 544 respondentsthose whose result was higher than the mean as “High,” and 491 those whose result wasrespondents  lower than the mean as “Low.”	Comment by Author: Or “Trust very much.” Extremely is inappropriate here.
Time Preference: we referredbased on the questionnaires of the Japan Household Panel Survey on Consumer Preferences and Satisfaction (JHPS-CPS)<https://www.iser.osaka-u.ac.jp/survey_data/top_eng.html>,[footnoteRef:1] then we asked about four items using a seven-point Likert scale on 7-scale (rescaled into from 0 = “Doesn’t hold true at all for me” to 1 = “Completely true for me”). Using the first factor score by from a factor analysis of the four items as shown in Appendix C, we divide categorized respondents into 515 respondentsthose with a result higher than the mean as “High,” and 520 respondentsthose with a result lower than the mean as “Low.” [1:  https://www.iser.osaka-u.ac.jp/survey_data/top_eng.html [this should go in the references list]] 


3.4 Outcome variables
In the survey, we asked four questionsThe survey consisted of four items: (1) a A choice from among three options, i.e.,: “Vaccine A,” “Vaccine B,” or “Neither vaccine I would not like to get vaccinated with either vaccine”; (2) rating Rate the effectiveness of each vaccine; (3) rating Rate the safety of each vaccine, and; (4) a choice fromA choice among two options, i.e.,: “Vaccine A,” or “Vaccine B.” Question (4) was asked presented to only to respondents who chose “I would not like to get vaccinated with either vaccineNeither vaccine I would like to get vaccinated” in question (1), 31.0% of 2,070 tasks in total. 
Among the four questions, this study uses (1) and (4) as choice-based questions. The reason for it this is that we are interested in the public’s preference for whether or not to accept a vaccine with specific attributes, as similarly to previous related studies related to this study (e.g., Kreps et al., 2020; Leng et al., 2021), not inrather than their rating for each vaccines. The percentages of RatingRatings of effectiveness/ and safety, like (2) and (3)such as obtained from items (2) and (3) above, is are another important topic to be examined for of investigation in the quest to identifying the mechanisms underlying of vaccine hesitancy (Figueiredo et al., 2020), . which we shall examine We will study it in another article.in a future article.

3.5 Estimating strategyStrategy assessment
We used indicators known ascalled the marginal means (MM) and the uniform average marginal component effects (uAMCE) with linear models. 
A Hainmueller et al.’s classical work study utilizing randomized conjoint analysis defined simple AMCE as “the marginal effect of attribute l averaged over the joint distribution of the remaining attributes” (Hainmueller et al., 2014, p. 10). AMCEs for each attribute are estimated as regression coefficients from a baseline by ordinary least squares regression with standard errors clustered on by respondent, under three assumptions: stability and no carryover effects, no profile-order effects, and randomization of the profiles (ibid, pp.7-–9). 	Comment by Author: Some journals discourage the use of “ibid” and prefer the reference to be cited again; please check your target journal’s instructions. 
However, MM is encouraged to use forrecommended for examining hypotheses, especially subgroup hypotheses, because AMCE depends on a the specific level to estimatefor assessment (Clayton et al., 2021; Leeper et al., 2020). Furthermore, AMCE relies on the distribution in conjoint design, ; then therefore, a method to fill the gap between the uniform AMCE (uAMCE) with randomized distributions and the population AMCE (pAMCE) with actual distributions is was developed for higher external validity (Cuesta et al., 2021). 
[bookmark: _Hlk82099248]Following this directionBased on the above, we first, we  estimated the difference in MMs and the uAMCEs to examine vaccine/vaccination-specific influencescharacteristics (H1-–3). The reason why we estimate used uAMCE and not pAMCE is that the conjoint had been designed with randomized distributions before the vaccination program began in Japan began. Second, we estimated the difference in MMs for each subgroup to examine individual and group influencescharacteristics (H4-–7). We regard the resultsResults were assessed as valid findings when not only there iswas there a statistically significant difference but also either or both of subgroup MMs are biaseddiverged from  the random probability. All estimates are implementedwere calculated using the by cregg package in the software R software (Leeper, 2020). We used a p-value of <.05 criteria to determine significant differences and two-tailed tests to examine hypotheses, with standard errors clustered on by respondent. We do did not correct the p-values for testing multiple hypotheses as detailed in the pre-registered plan.

4. Results

4.1 Main effects by vaccine/vaccination-specific influencesfactors
[bookmark: _Hlk82166467]Figure 1 reports shows the marginal means (MM) and the uniform average marginal components effects (uAMCE; hereafter referred to as AMCE in shortly) of the probability whichthat respondents would choose to get have the vaccinatedvaccination, when three options were provided. The vertical lines show the random probability of choosing one of the three optionsare random probability to be chosen when three options (.33 in MM), and no causal effects (0 in AMCE). Points The points represent the estimate, and the whiskers indicate the 95% confidence intervals. The farer further those are from the vertical line, the more statistically confident confident the result is.	Comment by Author: You have been using 0.33 format so far, is there a reason for the change or just an error?
In the upper panels of Figure 1, the MMs show that the vaccines likely to be chosen are those with 95% or 70% efficacy and vaccines that havewith 1 in 100,000 harmful adverse reactions are likely to be chosen. Estimating Looking at the AMCEsAMCEs, the probabilities of vaccines with 95% or 70% efficacy and vaccines with 1 in 100,000 harmful adverse reaction got vaccinatedto be accepted are over 10 percent higher over 10 percentages than the baselines. Respondents Therefore, respondents would prefer a COVID-19 vaccine with that possessesmore scientifically credible characteristics, which supporting supports H1.
In the middle panels, Country of Production has the largest variance in MMs between levels within among all attributes. Respondents were most likely to choose Vaccines vaccines manufactured in Japan are the most likely to be chosen (51.1%) and least likely to choose, while vaccines produced in China are the least likely to be chosen (14.8%). Vaccination Coverage also affects the probability to of a vaccine beingbe chosen;, vaccines covering 50% of national the country’s residents are were more likely to be chosen, while vaccines that cover justing only 20% of national the country’s residents are were less likely to be chosen. Reviewing the AMCEs, those these attributes are shown to have causal effects. Other attributes have had no causal effects, although several MMs are were statistically significant. In sum, respondents preferred a COVID-19 vaccine associated with certain heuristics that reducing reduced scientific uncertainty, partially supporting H2 partially.
[bookmark: _Hlk82167348]In the bottom lower panels of Figure 1, it is evidentcan be seen that Compensation for Injury has a positive effect. The AMCEs report suggest that vaccines with that include compensation for injury are 8.8% more likely to be chosen than those without that lack compensation for injury. Expense per Dose also affects the probability of a vaccine being chosen. Vaccines without anythat come with no financial support are less likely to be chosen. It hasThis had causal effects shown asreflected in the AMCEs. Interestingly, although the MMs of Dose Required, Reservation, and Price per Dose are were significant statistically significant, they have had no or little or no causal effects. Respondents preferred a lower-cost COVID-19 vaccine with less cost, as far as it functionsin as much as it was a heuristic factor as heuristics reducing scientific uncertainty. These results support H3 partially support H3.
While Notwithstanding the results in Figure 1, analysis of the data collected from the two-choices option choice question (excluding the “neither vaccine” option) from two vaccines shows different results that differ in three ways (Appendix D). First, the effects of Country of Origin and Vaccination Coverage are were not observed. Second, instead, Approval Date and Recommendation have had some causal effects. Third, regarding Expense per Dose, full financial support without any transaction costs has had the strongest effect within of all attributes. The AMCE shows showed that it resulted in a vaccine being 17.2% more likely to be chosencauses 17.2 percentages higher to be chosen.
Figure 1 here

4.2 Conditional effects by individual & and group influencesfactors
We next turn to analyzing the differences in MMs for the subgroups, to test H4-–7. 
Figure 2 summarizes the differences based on respondents’ recent influenza vaccination historythe differences by the recent Flu shot history. Respondents taking the Flu shotwho had received the influenza vaccination were are more likely to get vaccinated regardingseek vaccination against COVID-19, which supports H4. Nonetheless, there are were no differences in the MMs of several characteristicsattributes, i.e.,including less harmful adverse reactions (1 in 100,000 or 1 in 10,000), being manufactured in China, Russia, or the US, recommended by the MHLW or ruling governing politicians, covering local residents, requiring the need to make a reservation by oneselfindividually, or full payment and half half-refunded. These attributes are were not conditioned by past vaccination history. Also, when analyzing a forced choices involving just from only two vaccines (see Appendix E), we do did not observe any heterogenous effects by from previous experiencing experience of the Flu shotinfluenza vaccine.
[bookmark: _Hlk82168054][bookmark: _Hlk82168152]Risk pPerceptions of risk relating to COVID-19, in contrary contrast to H5, cause resulted in little difference in MMs (see Appendix F). However,Yet three particular attributes are were conditioned by risk perceptions of risk, as shown in Figure 3-–4. Vaccines having of less lower scientific credibility are were more likely to be chosen by respondents who perceiving perceived themselves to be at higher risk of serious symptoms (Figure 3, upper panel). Vaccines A vaccine from manufactured in Russia are was also more likely to be chosen by respondents who perceived themselves to be atperceiving higher risk of infection serious symptoms (Figure 3, lower panel bottom). These results extreme-partially support H6. However, Figure 4, which shows the analysis analyzing responses to two optionsof two-option responses, suggestsreport that vaccines that covering covered 50% in localof the local population are were less likely to be chosen by respondents who having higher risk perceptionshad higher COVID-19 risk perception. This indicates that, in contrary of to H5, there is potential  potential “free-riding” by going on among people individuals having who have high risk perception but also high er vaccine hesitancy and higher risk perceptions.	Comment by Author: Please change this; it could be “strongly” or “partially”, but it cannot be “extremely partially”. 
[bookmark: _Hlk82168489]Figure 5 summarizes the conditional effects by trust in healthcare. In On the left, respondents having higherwith greater trust are were around 10% percentages more likely to get vaccinated generally, which supports H5. Nevertheless, there are were no differences in the MMs of several characteristicsattributes, e.g.,such as unknown efficacy, or risk of adverse reactions, having the vaccinated vaccination at a mass vaccination centerre, recommendedrecommendation by the MHLW, manufacturedmanufacture in China or Russia, covering coverage of 20% of national residentsnationally, or full payment and full refunded. Furthermore, two findings are toshould be noted: (1) while vaccines having with 95% efficacy are were more likely to be chosen, high trust in healthcare had almost no impact on the likelihood of choosing vaccines with unknown efficacy/harmful adverse reactions have no or little difference despite trust in healthcare, and; (2) mass vaccination have has an reverseinversed effect when interacting withby trust in healthcare, i.e., it decreases the probability likelihood of choosing the vaccine in higher trust group, whereas and increases the probability likelihood in the lower trust group.
In contrast, trust in government are was less likely to condition the effects of attributes (see Appendix F), which in general does not support H6 generally. However, three particular attributes are were conditioned by trust in government, as shown in Figure 6, i.e.,: vaccines manufactured in the US, vaccines recommended by ruling governing politicians, or and vaccines requiring half/full payments are were more likely to be chosen by those respondents having who had morehigher trust in government. These findings support H6 partially support H6.
Finally, we observed little differences in the MMs by time preference (Appendix F), which in general doesdo not support H7 generally. Yet However, two particular attributes are were conditioned by time preference, as shown in Figures 7 and- 8 report. In Figure 7, which shows results from the forced choice between two vaccine optionsanalyzing forced choices from two vaccines, respondents having with a higherhigher time preference are were less likely to choose vaccines recommended by ruling governing politicians, whereas they were more likely to choose vaccines recommended by their local municipalities. In Figure 8, regarding vaccine coverage, respondents having higherwith a higher time preference are were less likely to choose vaccines that covering covered 20% of local residents, while they were more likely to choose vaccines that covering covered 20% of national residents nationally. These results are  ambivalent with regarding regard to H7. 
Figure 2-8 here

5. Discussion and conclusionsConclusions

Although the number of available vaccines is limited, why vaccination coverage rates vary across by regions worldwide.? In this study, we consideredregarded vaccine hesitancy as to be a crucial factor in this variation, and studied investigated how individual & and group influencescharacteristics can varyinteract with vaccine/vaccination-specific influencescharacteristics, by using a randomized conjoint experiment conducted in Japan. 
[bookmark: _Hlk82169086]Regarding vaccine/vaccination characteristics, a vaccine with more scientific credibility (H1) generally decreased vaccine hesitancy generally, while heuristics that reducing reduced scientific uncertainty around vaccination (H2), and the cost-effectiveness of vaccines (H3), moderated it in several attributes of vaccine hesitancy (Figure 1). Furthermore, when considering individual & and group influencesfactors, having a past vaccination history (H4) and higher trust in healthcare (H6) decreased vaccine hesitancy, whereas perceptions of risk perceptions (H5), trust in government (H6), and time preference (H7) had little effects on vaccine hesitancyit (Figures 2-–8). Nevertheless, mMost importantly, in this study, we found that these individual & and group influencesfactors variedinteracted with vaccine/vaccination-specific influencesfactors in several ways. We will discuss them in this section, followed by a discussion of policy issues debates in the next section.

5.1 Vaccination history, risk perceptions of risk, and degree of trust make lower scientific credibility acceptable
Among available vaccines, there may be differences in their efficacy or safety. For example, in the case of COVID-19 vaccination in Japan, Pfizer’s and Moderna’s the efficacy of the Pfizer/BioNTech and Moderna vaccines was is about 95%, while the efficacy of the AstraZeneca vaccine’s was is 70%. What kind of people person accepts a vaccines with lower scientific credibility? Our results indicates that vaccination history, higher risk perceptions of COVID-19 risk, and trust in healthcare/government make vaccines of lower scientific credibility acceptable.
First, people taking the Flu shotwho have recently received an influenza vaccine are were more likely to take accept vaccines with of lower efficacy or that were associated with morehigher harmful adverse reactions. This indicates that general intentions/norms to get vaccinated causeto get vaccinated lead to an acceptanceing of the uncertainty of around vaccines, even those that are quite relatively new. Second, perceptions of higher serious symptoms risk perception of serious symptoms was were related to taking the acceptance of less scientifically credible vaccines. Scientific uncertainty of relating to COVID-19 vaccines, for example, were was more likely to be accepted when people perceived that they were under at higher risk of serious symptoms from COVID-19. Third, trust in healthcare professionals made little or no difference to the probability of vaccines with of unknown efficacy or safety being chosenhad no or little difference by trust in healthcare in the probability to be chosen. This indicates that the importance of disclosing scientific credibility for connecting trust in healthcare with vaccine acceptance. 

5.2 Vaccination history, perception of COVID-19 risk, trust, and time preference lead individuals to rely on heuristicsVaccination history, risk perceptions, trust, and time preference make heuristics reducing uncertainty work
Within the attributes as we considered as heuristics reducing scientific uncertainty, Country of Production provided explicit findings. As shown in Figure 1, domestic vaccines (i.e., those manufactured in Japan) were more likely to be chosen, as shown by conjoint experiments in previous studies. Nonetheless, foreign vaccines werethere was not uniformly refusedrefusal of vaccines produced in other countries;. Whereas vaccines from China or Russia were refused, whereas vaccines from the US or UK were accepted. This indicates that state origin-based bias of regarding vaccines depends on the context, echoing a the findings by from a natural experiment that the showed state that country-based bias regarding COVID-19 vaccination is highly contextual (Kobayashi et al., 2021).
	What causes the difference within foreign vaccinesmakes an individual biased in favor or against vaccines based on country of origin? We found that past vaccination history, perceptions of risk perceptions, and trust in healthcare are associated with state origin-based bias. First, vaccines from Japan or the UK are were more likely to be chosen by people taking the Flu shotindividuals who had recently received an influenza vaccine, whereas there were no differences by in vaccination history in those who refusing refused vaccines from China or Russia, or accepting accepted vaccines from the US. Second, higher a higher than average risk perception of  infectionCOVID-19 risk led people to accept vaccines from Russia. Third, people having higherwho had greater trust in government were more likely to accept vaccines from the US. Hence, the effect of country of origin are underinteracted with individual & and group influencecharacteristics, then and varied according to the combination of producing and vaccinating countries.
Besides As well as Country of Production, otherthe effects of attributes regarding vaccination are were associated with trust and time preference. First, vaccinating vaccinations that took place at a mass centerre decreased the probability of people with higher trust in healthcare to get vaccinated of people having higher trust in healthcare, while itbut increased the this probability of among people having with lower trust. The effect of location to vaccinate vaccination location (Borriello et al., 2021; McPhedran and Toombs, 2021) is highly conditioned by trust in the healthcare system. Second, vaccines recommended by ruling governing politicians were more likely to get be chosen vaccinated by people individuals with higher greater trust in government, but less likely to be chosen by people those with higher time preference. The effects of political recommendations are limited to particular groups.

5.3 Vaccine history leads individuals to consider cost-effectivenessVaccination history make cost-effectiveness work
In contrast to previous studies, our results in Japan showed that in Japan the effects of transaction/economic costs to on reduce reducing vaccine hesitancy were not veryso largebroad. RatherBy contrast, we found that larger effectslarger impacts were made by of the availability of financial support or a government-run compensation system by the government. These attributes are related to not only to cost-effectiveness but also to reducing scientific uncertainty, as discussed in the conjoint design section. This sheds a new light on the function of systems to that increase cost-effectiveness as a heuristics heuristic factor inreducing  reducing scientific uncertainty.
Among the individual & and group influencescharacteristics, past vaccination history was associated with the effect of vaccine cost-effectiveness of vaccines. Regarding economic costs, whereas the attribute of booking a vaccination to be reserved by oneselfindividually had showed no difference between subgroups, only those individuals who had recently received an influenza vaccination were more likely to get vaccinated when vaccinations were booked to be reserved by the an authority. were more likely to get vaccinated only by people taking the Flu shot recently. Moreover, among attributes of economic cost, while Price and Compensation for Injury affected people taken the Flu shotwho had recently received a flu shot recently, financial Financial support Support was shown to have an effect amongaffected people who had not received a flu shotnot taken it. These results indicate that the effectiveness of economic approaches to vaccination depends on people’'s past vaccination history.

5.4 Limitations
This study has has somethree limitations. First, we used hypothetical vaccine profiles/distributions to conduct the conjoint analysis, as an approach used in previous studies did. However, the for greater validity, our results will need to be re-examinedcorroborated using actual vaccine profiles and attribute distributions for higher external validity. Second, this is the first study on to investigate how individual & and group influencescharacteristics varyinteract with vaccine/vaccination-specific influencescharacteristics. We shouldIt will be necessary to accumulate further research data fromin other countries with and in differentspecific contexts, then integrate these data with ourthose findings. Third, we did not analyze the interactions within vaccine/vaccination attributes or within variables that conditioned them. We shouldThis needs to be elaborate theminvestigated further in further future research. Despite these limitations, our findings indicate that the effects vaccine/vaccination-specific influencecharacteristicss are were affected by past vaccination experience, trust in healthcare, and risk perceptions, both before or underand during the COVID-19 pandemic.

5.5 Concluding remarks
In this study, we have shed a new light on the complex determinants, or multidimensionality, of vaccine hesitancy. We revealed that vaccine hesitancy depends on the interactions between among vaccine/vaccination-specific influencescharacteristics and individual & and group influencescharacteristics. Previous No previous studies had have never explored this these interactions, although they there have been studies that havehad examined the interactions between among socio-demographics as context influencesfactors and vaccine/vaccination-specific influencescharacteristics. 
The Our results provide have two important implications for policymakers and communicators standing up toinvolved in control navigating the COVID-19 pandemic. First, to proceed for vaccination to proceed as fast rapidly and broad broadly as possible, we should mix multiple and differentutilize a mix of different approaches considering taking into account individual & and group characteristics. People Individuals have multidimensional vaccine hesitancy, interacting with specific vaccine/vaccination characteristics. Promoting vaccination throughThe use of science scientific communication to promote vaccination requiresneeds special considerations for each region and timingrollout program.
Second, to control the COVID-19 pandemic, we should employ a mixture of multiple measures that do not only relying solely on vaccination. Our findings about in relation to vaccine coverage strongly indicate that, as proceeding vaccination progresses, “free-riding” behavior among specific groups can bemay occurred, which may can cause delays in vaccination at the population level. It willThis could result in the further spreading of infections, the emerging emergence variants of virus variants, and not a failure to achieveacquiring herd immunity. To avoid such undesirable situationsoutcomes, we should regard consider the limitations of vaccinations and continue to implementing other measures.
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Tables
Table 1. Conjoint design	Comment by Author: I have removed vertical lines from the table, as per the target journal’s formatting guidelines.
	
	Attributes
	Levels
	Related hypothesis

	1
	Efficacy
	Unknown, 45%, 70%, 95%
	H1

	2
	Adverse Reaction
(Side Effect) 
	Unknown, 1 in 1,000, 1 in 10,000, 
1 in 100,000
	H1

	3
	Approval Date
	February in this year2021, August in this year2021, February in next year2022
	H2

	4
	Approval Procedure
	Standard, Specialspecial
	H2

	5
	Mandatory Vaccination
	No (voluntary), Yes yes (but just to endeavorbest endeavors obligation)
	H2

	6
	Location
	Individual location such as a hospital, 
Mass mass vaccination centerre such as a city hall
	H2

	7
	Country of Production
	US, UK, Japan, Russia, China
	H2

	8
	Recommendation
	By ruling governing politicians, By by local municipalities, By by MHLW, By by WHO
	H2

	9
	Vaccination Coverage
	20% of national residents, 50% of national residents, 20% of local residents, 50% of local residents
	H2

	10
	Doses Required
	One, Twotwo
	H3

	11
	Reservation
	Not required, By by the authoritiesy, By oneselfindividually
	H3

	12
	Price per Dose
	¥4,000, ¥2,000
	H3

	13
	Expense per Dose
	Full Paymentpayment, Full full Payment payment and Half half Refundedrefunded, Half half Paymentpayment, Full full Payment payment and Full fully Refundedrefunded, No no Paymentpayment
	H2, H3

	14
	Compensation for Injury
	No compensation, Compensationcompensation
	H2, H3

	Note: Summarizing Summary of attributes and levels in conjoint design. Baselines for the regression models are underlined. In the survey, two profiles were formulated by using two types of randomization. First, the levels of attributes were randomly combined to create hypothetical vaccine profiles. Second, the order of attributes were was randomly displayed, except for these combinations of attributes: Efficacy, Adverse Reaction (Side Effect), and Compensation for Injury; Approval Date, and Approval Procedure; Doses Required, Location, and Reservation; Price per Dose, and Expense per Dose; Recommendation, and Vaccination Rate. For randomization, we used the Qualtrics and Conjoint Survey Design Tool <https://github.com/astrezhnev/conjointsdt>, referring to the website of Dr. Jaehyun Song https://www.jaysong.net/,  in Japanese.
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Figure 1. MMs of and AMCEs in of the probability for of vaccines to bebeing chosen. Whiskers The whiskers report represent 95% confidential confidence intervals. The vertical line in the left panels shows the random probability for of the three options.
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Figure 2. Conditional MMs and differences according to recent experience of having an influenza vaccine those differences by the recent Flu shot experience in regarding the probability for of a vaccines to bebeing chosen. The vertical line in the left panels shows the random probability for the three options.
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Figure 3. Conditional MMs and those differences of in Efficacy, Adverse Reaction, and Country of Production by risk perceptions in regarding the probability of a vaccine being chosenfor vaccines to be chosen. The vertical line in the left panels shows the random probability for the three options.
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Figure 4. Conditional MMs and those differences of in Vaccination Coverage by risk perceptions in regarding the probability of a vaccine being chosenfor vaccines to be chosen. The vertical line in the left panels shows the random probability for two options without “Neither vaccine I would not like to get vaccinated with either vaccinelike to get vaccinated.”
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Figure 5. Conditional MMs and those the differences by trust in healthcare workers in regarding the probability  of a vaccine being chosenfor vaccines to be chosen. The vertical line in the left panels shows the random probability for the three options.
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Figure 6. Conditional MMs and those the differences of in Country of Production, Recommendation, and Expense per Dose by trust in the government in regarding the probability of a vaccine being chosenthe probability for vaccines to be chosen. The vertical line in the left panels shows the random probability for three options.
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Figure 7. Conditional marginal meansMMs and those the differences of in Recommendation by time preference in regarding the probability of a vaccine being chosenthe probability for vaccines to be chosen by respondents. The vertical line in the left panel shows the random probability for three options in the upper panel, and for two options in the bottom lower panel.
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Figure 8. Conditional MMs and those the differences of in Vaccination Coverage by time preference in regarding the probability of a vaccine being chosenthe probability for vaccines to be chosen. The vertical line in the left panel shows the random probability for three options in the upper panel, and for two options in the bottom lower panel.



Online AppendixesAppendices

Appendix A. Survey procedure in details.
Collecting We planned to 1,000 responses was planned, ; 2,256 monitors individuals accessed the first page, 1,966 started began to respond, then and 1,035 completed the survey. The firm survey company paid respondents in the form of redeemable points upon , after completing completion of the survey. Participants who did not completing complete the surveyit were: included 813 individuals who were screened out by way of an attention check test administered in on the first page; 1 screened who was excluded because theyfor resided abroad; 4 who were screened out for ethical considerations , which is that (the respondents did not take the flu shotget the influenza vaccine during in the last previous season for religious or other faith-based reasons)belief reasons,; and; 37 who dropped out the survey. To study the public’s preferences, we also asked a question to screen out healthcare workers or officials, journalists, and stakeholders with the survey firms or this study, but they were not includednone of the participants corresponded to any of these categories. 


Appendix B. Summarizing A table summarizing the attributes and levels of the conjoint design in Japanese, and an example of a conjoint experiment task.

	
	Attributes
	Levels

	1
	臨床試験での有効率（感染リスク低下率）
	不明, 45%, 70%, 95%

	2
	有害な副反応（副作用）の発生率
	不明, 千人に1人, 1万人に1人, 10万人に1人

	3
	承認時期
	今年の2月, 今年の8月, 来年の2月

	4
	承認手続き
	他のワクチン同様に標準的な手続き,
特例的な手続き

	5
	接種義務
	なし（任意接種）, あり（努力義務）

	6
	接種方法
	病院等での個人接種, 
役所や役場等での集団接種

	7
	生産国
	米国, 英国, 日本, ロシア, 中国

	8
	接種勧奨
	与党の政治家が勧奨, 地方自治体が勧奨, 
厚生労働省が勧奨, 世界保健機関：WHOが勧奨

	9
	接種状況
	全国で20%の人が接種済み, 
全国で50%の人が接種済み, 
地元自治体で20%の人が接種済み, 
地元自治体で50%の人が接種済み

	10
	接種回数
	1回, 2回

	11
	予約方法
	予約は不要, 接種機関が接種日を指定, 自分で予約

	12
	ワクチンの価格
	1回あたり4,000円, 1回あたり2,000円

	13
	自己負担額
	窓口で全額支払う,
窓口で全額支払い、後日申請して半額返金, 
窓口で半額支払う（残り半額は公費で直接補助）, 
窓口で全額支払い、後日申請して全額返金, 
窓口支払いはなし（全額公費で直接補助）

	14
	健康被害が生じた場合の救済制度
	なし, あり

	Note: Summarizing Summary of attributes and levels in conjoint design in Japanese. Baselines in used for estimating uAMCE are underlined.	Comment by Author: Please consider whether this needs to be here, as it is information that is already provided in the title. 



[image: グラフィカル ユーザー インターフェイス, テキスト, アプリケーション

自動的に生成された説明]
[image: テーブル

自動的に生成された説明]
[image: グラフィカル ユーザー インターフェイス, テキスト, アプリケーション

自動的に生成された説明]

After asking rating-questions about vaccines into rate vaccines in terms of effectiveness and safety, to the following question was presented to respondents who chose “Neither vaccine I would not like to get vaccinated with either vaccine” (どちらも接種したくない):
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Appendix C. Factor analyses of trust in healthcare/government, and time preference.
	Original in Japanese
	Translation
	Factor loadings

	医療分野の科学者や専門家
	Medical scientists or experts.
	.579	Comment by Author: Please make sure that the values in this column do not require a zero in front of the decimal point. 

	医療サービスを提供する医師や看護師
	Healthcare providers, such as a medical doctors or a nurses.
	.597

	医薬品を生産する企業やメーカー
	Companies Company or manufacturers producing pharmaceuticals.
	.555



	Original in Japanese
	Translation
	Factor loadings

	日本政府
	The Government of Japan
	.707

	与党の政治家
	Ruling Governing politicians
	.707



	Original in Japanese
	Translation
	Factor loadings

	明日に延ばしても大丈夫な仕事は明日する
	If I have work that can wait to be done tomorrow, I wait until tomorrow to do it.
	.464

	計画を立ててもずるずると先延ばししてしまう
	Even if I make plans, I end up procrastinating.
	.541

	いつも将来のことを考えて行動する
	I always consider think prospectively before I act.
	-.493

	先のことは不確実だから考えても無駄だ
	Since the future is uncertain, it is a waste of time to think about it.
	.499





Appendix D. The MMs of and AMCEs in of the probability for of a vaccines to bebeing chosen. The vertical line in the left panels shows the random probability for the two options.
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Appendix E. Conditional MMs and thosethe differences in the probability for of a vaccines to being chosen. The vertical line in the left panels shows the random probability for the two options.
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Appendix F. Conditional MMs and those differences by subgroup analysis (other than those reported in the main bodymanuscript). The vertical line in the left panels shows the random probability for the three options.
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