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Abstract 
 

An impressive effort by the scientific community has quickly made available 
SARS-CoV-2 vaccines, indispensable allies in the fight against COVID-19. Never-
theless, in liberal democracies, getting vaccinated is an individual choice and a 
not-negligible number of persons might turn out to be vaccine refusers. Behavioral 
and Cognitive (B&C) scientists have cast light on the key behavior drivers of the 
vaccine choice and suggested choice architectures to boost vaccine uptake. In this 
paper, we identify a somehow neglected psychological phenomenon, that it is rea-
sonable to believe to hamper the vaccine uptake whereby fine-based coercive poli-
cies are in place. We begin by presenting the default effect, peer pressure, and the 
case versus base-rate effect as examples of psychological mechanisms relevant for 
vaccine choice. We show interventions on the choice environment conceived to 
manipulate such mechanisms (§1). Next, we focus on what B&C scientists have 
investigated as well the conditions under which monetary disincentives become 
ineffective policy measures. To do this, we discuss in detail the case of the crowd-
ing-out effect (§2). In section 3 we present the original point of the paper. We ar-
gue that imposing monetary disincentives on vaccine hesitant could turn out to be 
ineffective also because of the human tendency to keep options open, albeit doing 
so bears some cost. In section 4 we draw an experiment aimed to begin testing 
whether the tendency to keep options open factually plays a role within the con-
text of the vaccine choice (§4). Finally, concerning the COVID-19 emergency, we 
defend an attitude of epistemic humility in translating behavioral and cognitive 
research results into policy suggestions (§5).  
 
Keywords: Keeping doors open, Behavioral and cognitive sciences, Evidence-

based policy, COVID-19 emergency, Vaccine hesitancy. 
 
 
 
 

1. Introduction 

The body of knowledge made available by behavioral and cognitive (henceforth 
B&C) scientists is of utter importance for those policy-makers whose aim is to 
promote vaccine uptake. This is because in modern liberal democracies institu-
tions cannot physically constrain competent citizens to get vaccine jabs since it 
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would violate the principle by which a medical procedure can be undertaken only 
if consent is given. So, both being vaccinated and refusing vaccines are options on 
which citizens choose freely, even if coercive policies are in place. Indeed, when 
scholars discuss the implementation of mandatory vaccination policies in liberal 
democracies, they refer to policies whereby incentives and disincentives of differ-
ent nature and severity are adopted and never to cases in which citizens are com-
pelled by force. Coercive measures may correspond to financial incentives and dis-
incentives. For instance, in 2015, the Australian government introduced the so-
called “No Jab No Pay” policy, for which financial child support was withheld 
from parents of unvaccinated children when medical exemptions were excluded 
(Trentini et al. 2021).1 Furthermore, coercive policies can be based on non-
financial incentives and disincentives, as in the case of the so-called “Lorenzini 
Law”. In 2017, in response to alarmingly decreasing vaccine coverage rates and to 
several measles outbreaks (Siani 2019), the Italian government approved the 
119/2017 law, aka the “Lorenzini Law”. The Lorenzini Law made ten vaccines 
mandatory for children through requiring proof of vaccination as a condition to 
see children admitted into preschools, day-care centers, or primary schools (Signo-
relli et al. 2018). In addition, the 119/2017 law included a further, and arguably 
more severe, coercive tool: administrative sanctions which were imposed on the 
families of unvaccinated children. However, it should be noted that these sanc-
tions have been meted out very occasionally (Magnano 2019). Finally, over the 
course of the years, governments around the world have exploited an even more 
coercive policy instrument to curb the vaccine refusal rate, namely the incarcera-
tion of vaccine decliners (Gravagna et al. 2020).2 

Inasmuch the vaccine uptake by adults is a free choice, although more or 
less effectively influenced by policies, the role that B&C sciences could play in 
shaping vaccine uptake is twofold. B&C sciences shed light on the decision pro-
cesses underpinning the vaccine choice, revealing which psychological mecha-
nisms ease and which hamper the vaccine uptake. B&C scientists also investi-
gate which modifications of the choice environment influence such mecha-
nisms. Variations of this sort are called “nudges”: roughly speaking modifica-
tions of the choice environment inhabited by decision-makers that do not imply 
any form of coercion, ban or significant economic incentives or disincentives 
(Thaler and Sunstein 2008).3 Concerning vaccines, B&C scientists have investi-
gated several psychological mechanisms turned out to be relevant. Although it is 
beside the point of this article to exhaustively list them, we discuss some exam-

 
1 It should be noted that the “No Jab No Pay” policy is slightly different from classic fi-
nancial disincentives. Indeed, this Australian policy does not entail the incurring of a 
cost, instead preventing access to financial supports. The “No Jab No Pay” set a peculiar 
choice environment that could bring some advantages in view of the endowment effect 
(Kahneman et al. 1990). 
2 For overviews on compulsory vaccination policies around the world see also 
Walkinshaw 2011. 
3 Although some scholars categorically reject the use of nudges, overall the use of such 
soft interventions is considered legitimate in liberal democracies, being regarded as a 
measure that preserves individual freedom. However, the conditions under which this is 
factually the case is debated, see Goodwin 2012, Grüne-Yanoff 2012 and Schmidt 2017. 
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ples to realize the role nudges play in enhancing vaccine policies.4 For instance, 
policy-makers can effectively take advantage of B&C research on both the 
strength of the default setting and the allure of social norms in order to promote 
vaccine uptake. 

The default effect emerges when a specific option, within a certain set, is 
more likely to be chosen if it is the default option, viz. the option with which the 
chooser ends up if nothing is done. The default effect has been found out to be 
relevant in shaping human decisions in a wide range of contexts (Jachimowicz 
et al. 2019), for instance, decisions relevant to health (Halpern et al. 2007) such 
as enrolling in and adhering to a behavioral intervention program for patients 
with poorly controlled diabetes (Aysola et al. 2016) or donating organs (Johnson 
and Goldstein 2003). Making an appointment for vaccine uptake is no exception 
and the role of the default effect in driving the vaccine appointment has been re-
peatedly confirmed, although it is unclear if it translates into an increase of ac-
tual vaccine uptake (Chapman et al. 2010; Lehmann et al. 2016). Hence policy-
makers can effectively take advantage of the default effect through opt-out strat-
egies, for which vaccine appointments are set up by default. In this case, no ac-
tion is required to make the appointment; instead it is cancelling an appointment 
that requires action. 

The strength of social norms and peer pressure in favoring health-
promoting behavior is another aspect underlined by B&C research. Our behav-
iors are conditioned on what we think other people believe it is right to do and 
on what we think they factually do. Indeed, knowing that the vast majority of 
our reference social network believe that a certain behavior is right and act ac-
cordingly spurs human beings to behave the same way (Abrams et al. 1990; 
Cialdini and Goldstein 2004; Bicchieri and Dimant 2019; Bicchieri 2016). The 
impact of social norms on human behaviors has been detected in a wide range 
of contexts. Some of them are unrelated to the choices relevant to curb the 
spread of the SARS-CoV-2 virus, as for instance the use of hotel towels (Gold-
stein et al. 2008) or the decisions taken facing economic games (Fischbacher et 
al. 2001); others that are deeply related to the current pandemic include wearing 
medical face masks and respecting physical distancing (Nakayachi et al. 2020; 
Bicchieri et al. 2020).5 Norm-nudging precisely leverages social norms and peer 
pressure. It indeed consists of implementing communication strategies that em-
phasize either that the vast majority of the reference network is behaving as pol-
icy-makers desire or, at least, that an increasing percentage of that network is 
opting for the target behavior (Sparkman and Walton 2017). A creative and ef-
fective kind of norm-nudging consists of providing items that allow citizens who 
have already chosen the target option to signal their choice to others (Bond et al. 
2012; Hayes et al. 2015; Yoeli et al. 2013). Such items, for example the "I Got 
my COVID-19 Vaccine" Facebook profile frame, has led observers to infer the 
popularity of the target choice. In general, peer pressure has been confirmed to 
 
4 For lists of research results from B&C sciences potentially relevant for the COVID-19 
emergency, see Bavel et al. 2020, Wood and Schulman 2021, World Health Organization 
2020, and finally Lunn et al. 2020. 
5 We prefer “spatial distancing” over the widespread and misleading “social distancing”. 
The COVID-19 emergency calls for limiting close physical human connections and not for 
restricting social interactions. Nowadays, we can reach out to other persons through many 
communication tools that do not entail physical contact (see Abel and McQueen 2020). 
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be one of the key behavior drivers of the vaccine choice (Bish et al. 2011; Xiao 
and Borah 2020), and it appears the same applies to the case of the SARS-CoV-2 
vaccine uptake (Thaker 2020, Preprint). Hence, communication strategies pro-
moting citizens’ perception that their peers are vaccinated (Bruine de Bruin et al. 
2019; Felletti 2020) as well strategies that take advantage of social signaling 
tools, are ways to effectively promote vaccine uptake. For the same reason, 
communicating social disapproval for a specific behavior increases the chance 
that an alternative conduct, endorsed by peers, will be preferred. By extension, 
evidence from research on social norms and peer pressure suggests that commu-
nication strategies that lead citizens to infer the popularity of the behavior that 
policy-makers want to counter are to be avoided (Schultz et al. 2007). In the 
case of vaccines, this translates into public information campaigns that empha-
size the support for vaccine uptake instead of giving voice to the few, yet vocal, 
naysayers, to discredit them. 

B&C research reveals, as well, the psychological mechanisms and the fea-
tures of the choice environment that keep citizens away from vaccines. In this 
respect, B&C scientists strongly warn policy-makers about an especially power-
ful damper for vaccine uptake, namely the case versus base-rate effect, for which 
human beings irrationally overweight event-specific information and under-
weight base-rate statistics (Lynch and Ofir 1989). Such an effect seems to be re-
lated to the availability heuristic, where the likelihood assigned by human beings 
to an event heavily depends on the readiness with which instances of that event 
come to their mind (Tversky and Kahneman 1973). The case versus base-rate 
effect raises concerns regarding the vaccine uptake rate particularly because 
mass media, users of social networks and circles of acquaintances are constantly 
displaying and commenting on both rumors and anecdotes of adverse events 
that occurred soon after the uptake of SARS-CoV-2 vaccines. As a result, B&C 
scientists have recommended physicians counteract the detrimental effect of an-
ecdotes about medical issues that emerged after the vaccine uptake by turning 
the allure of anecdotes to their advantage. For example, they suggest augment-
ing statistical explanations with anecdotes about the social benefits that result 
from vaccination uptake (Wood and Schulman 2021). Hence, B&C research en-
hances our understanding of the drivers of the behaviour relevant in fighting the 
spread of the SARS-CoV-2 virus. However, research results from B&C sciences 
not only pave the way toward the use of unconventional policy means such as 
nudges, but also throw light on the conditions that guarantee the effectiveness of 
traditional means such as, for instance, monetary disincentives. This is the focus 
of the following section. 
 

2. Skepticism about Fining Vaccine Refusers 

The standard economic theory of punishment makes clear predictions on how 
fines influence human behaviors. Let’s consider the case in which two options 
are available, x and y, and one of them, say x, involves the payment of a fine. 
Let’s refer initially to the choosers who would have maximized their utility with 
x if any fine was imposed. The theory predicts that the fine could have one of 
two possible consequences over them. On the one hand, the punishment could 
be substantial enough to determine a switch of the preferences and lead them to 
maximize utility choosing y instead. On the other hand, the punishment could 
not be enough substantial to generate a preferences switch, hence they still max-
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imize their utility choosing x over y, despite the fine. The standard economic 
theory of punishment further predicts that a fine, regardless of its entity, does 
not make any difference in the decision processes of those who would have 
maximized their utility choosing y regardless of whether a punishment was im-
posed on x (Becker 1968). B&C scientists, however, point out that the effects of 
punishment over human behaviors are not so straightforward. There are indeed 
several cases in which imposing punishments over a certain behavior promotes 
it instead of discouraging it. In other words, there are conditions under which 
monetary punishments could easily backfire (Xiao 2018). 

Getting inoculated is perceived as a prosocial choice by many, being a 
choice that preserves the health of others, especially in that it contributes to 
reaching herd immunity, which is a public good (Buttenheim and Asch 2013). 
Regarding the specific case of the SARS-CoV-2 vaccines, so far it is uncertain 
whether those who get the vaccine indirectly protect unvaccinated people or 
whether they keep spreading the virus to the unvaccinated, even if recent re-
search offers grounds for optimism (Petter et al. 2021; Levine-Tiefenbrun et al. 
2021; Mallapaty 2021. However, see also Subbaraman 2021). However, regard-
less of whether the SARS-CoV-2 vaccines either stop spread transmission of the 
virus altogether, or reduce spread significantly, or do not reduce it at all, receiv-
ing the SARS-CoV-2 vaccine is in any case rightly perceived as a prosocial 
choice. Firstly, getting the SARS-CoV-2 vaccine is a prosocial choice because 
the more persons who are vaccinated, the fewer opportunities the SARS-CoV-2 
virus has to replicate itself, reducing the emergence of new potentially worri-
some variants (McCormick et al. 2021). Secondly, the persons in need of treat-
ment for the Coronavirus disease are causing an atypical and massive flow to 
hospitals, compromising the function of health systems around the world. The 
resources of health systems, in terms of medical personnel and beds, are limited. 
Getting the vaccine is, therefore, a prosocial choice in that it would reduce the 
number of such patients, preventing the draining of such currently highly de-
manded resources (Maringe et al. 2020).  

The prosocial value of behaviours has been found to motivate human 
choices and vaccine uptaking seems to be no exception (Betsch et al. 2013). 
Consequently, communication strategies aimed at emphasizing the social bene-
fits that spring from vaccination prod citizens to get vaccinated (Quadri-Sheriff 
et al. 2012; Korn et al. 2018). Unfortunately, the intrinsic motivations to behave 
prosocially are typically crowded out when monetary disincentives are imposed 
on those who prefer the course of action which does not imply social benefits. 
Such a phenomenon is an instance of the so-called “motivation crowding-out 
effect”. It has been found to be relevant in several contexts and to be triggered 
even when monetary incentives reward behaviours motivated by “moral senti-
ments” (Fehr and Falk 2002; Gneezy et al. 2011; Ariely et al. 2009; Bowles 
2008; Mellström and Johannesson 2008; Fehr and Gächter 2002; Fehr and 
Rockenbach 2003; Gneezy and Rustichini 2000; Calabuig et al. 2016). Vaccine 
uptake is not immune to the motivation crowding-out effect (Buttenheim and 
Asch 2013; Madrian 2014) and experts in the B&C sciences have already raised 
doubts about policies that either introduce monetary disincentives for SARS-
CoV-2 vaccine decliners or monetary incentives to award vaccine takers (Santos 
Rutschman 2020; Schmelz 2020). Instead, they suggest adopting non-financial 
incentives and disincentives. For instance, Richard Thaler―one of the fathers of 
behavioral economics―has proposed introducing COVID-19 health passports 
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that would ensure the possibility of gaining access to public spaces as a perk for 
vaccine takers (Thaler 2021). This measure has already been taken into consid-
eration by several governments (Phelan 2020) and already implemented in some 
cases (Ministry of Health of Israel, n.d.; European Parliament and European 
Council 2021).  

It could be said that the concerns based on the detrimental motivation 
crowding-out effect are not really that worrying. Indeed, policy-makers can 
solve the root of the problem imposing financial disincentives severe enough to 
make the expected cost of refusing vaccination so high as to lead most citizens 
to get vaccinated. Nevertheless, to impose fines high enough to overcome the 
expected gain of refusing the vaccine is inadvisable for two reasons. Firstly, it 
requires costly monitoring (Bicchieri et al. 2021), and secondly, it could foster 
the perception of fines as unfair acts, resulting in a hostile atmosphere and even-
tual retaliation (see Xiao 2018). Hence, what is factually viable for policy-
makers is weak fines that, unfortunately, could potentially trigger the motivation 
crowding-out effect. However, this is not the only effect at play. 

Our original contribution to the discussion is to show that, in light of B&C 
research, it is reasonable to believe that there is another major, and somehow 
neglected, mechanism that justifies skepticism about imposing weak fines on 
vaccine hesitant. This mechanism, rather than concerning the crowding-out ef-
fect, consists of the human tendency to keep options open, when the chance is 
given, even if doing so bears some cost. 
 

3. Fines as Opportunities to Keep Options Open 

In the present section, we suggest that research results from B&C sciences make it 
sensible to conjecture that there is a reason other than the crowding-out effect to 
be doubtful about the effectiveness of using of monetary disincentives to prevent 
vaccine refusing. Discussion of this reason is made urgent by the fact that in the 
past, since the UK Vaccination Acts of 1853, imposing fines has been among the 
tools employed to vaccine refusals (Wolfe and Sharp 2002). Moreover, some gov-
ernments have already levied financial penalties on SARS-CoV-2 vaccine declin-
ers (see Yoon 2012; Rich and Hida 2021). Hence, it is pivotal to investigate if 
there are overlooked reasons to question fine-based policy measures.6 We argue 
that the tendency to keep options open is one of these reasons. 

What counts in human decision processes is not exclusively the expected val-
ues assigned to the outcomes. Obviously, the features of the outcomes associated 
with the available options play a crucial role in human beings’ decisions, yet the 
same can be said about the mere availability of the options themselves, regardless 
of the attraction exerted by the related outcomes (Simonson 1990; Kahneman and 
Snell 1992; Walsh 1995; Bown et al. 2003; Carmon et al. 2003). Such attraction 
does not necessarily lead to desirable choices, indeed could even prevent human 
beings from optimizing their happiness (Gilbert and Ebert 2002). Jiwoong Shin 

 
6 Although many concerns have been raised regarding the effectiveness of fine-based pol-
icy measures (see Drew 2019), as noted by Gravagna and colleagues, there is a lack of 
epidemiological studies on the efficacy of mandatory policies: “Rigorous and compre-
hensive studies that can evaluate which aspects of vaccine mandates, if any, and which 
types of penalties, if any, are effective at increasing vaccination coverage in multiple con-
texts are needed” (Gravagna et al. 2020: 7872). 
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and Dan Ariely conceived a straightforward strategy to test, through the analysis 
of a series of economic decisions, whether human beings are willing to suffer an 
economic loss rather than losing their chance to keep their options available (Shin 
and Ariely 2004). In line with the wording proposed in their work, let’s refer to 
this specific tendency as “keeping doors open”, henceforth KDO. Their experi-
mental setting works as follows. Three doors, one blue, one green and the other 
red, appear on a computer screen. Clicking on a door gives access to a related 
room. The participants’ task consists of distributing a limited number of clicks 
over the doors (door-clicks) and over the related rooms (room-clicks). After each 
click, regardless of whether used on a door or on a room, the number of clicks 
available is reduced by one (Figure 1). A crucial aspect of the experimental set-up 
is that the room-clicks are associated with actual economic gains, whereas the 
door-clicks do not guarantee any gain. How much a participant can earn by each 
room-click strongly depends on which room is entered. Indeed, if on the one 
hand, the average of the payoff distributions is the same for all the three rooms, on 
the other hand the skewness and the variance of the payoff distributions differ 
from door to door, making each option diverse from the alternatives. Due to the 
fact that door-clicks do not guarantee any gain and that the number of the clicks is 
fixed, each door-click, with the exception of the first, implies an opportunity cost 
of 3￠, namely the expected value of each room-click. 

 
 

Figure 1 
 

The main possible manipulation in the experiment concerns the conse-
quences of a series of room-clicks. According to the so-called “constant-
availability conditions” (henceforth CAC), all the three doors remain available, 
regardless of how participants decide to distribute the clicks at their disposal 
through the task. In contrast, the “decreased-availability conditions” (henceforth 
DAC) involves the eventuality that doors disappear and such eventuality de-
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pends directly on the choices made by the participants. Indeed, if the DAC is in 
place, when a room remains unclicked for 15 consecutive clicks, it disappears 
permanently. Participants can prevent the disappearance of a door and its relat-
ed room exclusively by: 

1. clicking on the door; 
2. spending the subsequent click on the related room.  

For instance, the DAC implies that if a participant clicked for the 15th time in a 
row on the blue room, (s)he would necessarily cause the permanent disappear-
ance of both the red and the green doors. In contrast, in the CAC none of the 
doors are at risk to disappear. Shin and Ariely have conceived and tested several 
variations of both these conditions. The results obtained when three variations 
of the DAC concerning the information availability were in place are particular-
ly relevant for the purpose of the present work. In one variation, participants did 
not receive any piece of information concerning the payoff distributions associ-
ated with each door. This is the “no-prior-information” variation. On the other 
hand, in the “practice-information” variation, before taking part in the proper 
and paid game, participants had the chance to practice with the task through a 
session without financial consequences, being informed that the payoff distribu-
tions associated with each room reflect the rooms’ payoff distributions of the 
proper and paid game. Given the third and last variation―the “descriptive-
information” variation―participants were explicitly informed about some of the 
salient features of the payoff distributions right before taking part in the game. In 
the latter setting, participants were made aware of the fact that the average pay-
off distribution is the same for each of the three rooms and about the difference 
in terms of skewness and variance between the rooms’ payoff distribution. 
However, according to this variation, participants were unaware of which 
skewness and variance of distributions featured which of the three rooms.  

Shin and Ariely then measured the mean with which a kind of very peculiar 
behavior occurs, viz. once a participant has already entered a room (s)he 
switches to another room, clicks on the corresponding door and, finally, switch-
es back to the previous room. The authors of the article defined such behavior as 
“pecking”. There are two main reasons why participants could decide to switch 
rooms when the DAC is in place, regardless of the pieces of information availa-
ble. On the one hand, participants could want to increase their own knowledge 
of the payoff distributions of each room, perfectible under each variation. On 
the other hand, switching could be intended to avoid one of the doors perma-
nently disappearing. However, pecking cannot be interpreted as an attempt to 
gain information on the payoff distributions, in that one room-click provides lit-
tle information about the payoff distribution associated with the room. There-
fore, pecking behavior cannot be prompted by anything but the will to keep op-
tions open. The results of the experiment are somewhat surprising: when re-
spondents faced the DAC, the showed a stronger tendency of pecking than 
when doors were constantly available, irrespective of what variation in terms of 
information availability was in place. Hence, not only is the KDO tendency in 
fact triggered by the threat of option-disappearance, but it is also resilient no 
matter what pieces of information are possessed by the decision-makers con-
cerning the available options and the relative outcomes. 

At this point, we suggest that the DAC, given both the practice-information 
and the descriptive-information variations, depicts a choice environment worry-
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ingly analogous to the one inhabited by those who face the vaccine choice in the 
event that a fine-based compulsory policy is introduced. Let us develop the 
analogy. Concerning the first aspect of the analogy, the pecking behavior and 
the payment of a fine due to the refusal of the vaccine are two similar decisions. 
To see why, let’s consider the following scenario that roughly describes what 
would happen if a SARS-CoV-2 vaccine mandatory policy based on fines was 
introduced forthwith: 
 

Fine Scenario 
The national health system of a state is in possession of several brands of vac-
cine, about which information circulates freely, like the information on the 
SARS-CoV-2 virus. Nevertheless, being in short supply, the national health sys-
tem cannot guarantee a vaccination campaign that rapidly covers all the citizens 
who can safely be vaccinated. Hence, the government decides which categories 
of the population to treat first, following certain priorities. Furthermore, for or-
ganizational reasons, the government denies citizens the possibility of express-
ing their preference on which Covid-19 vaccine they will get. In order to maxim-
ize the vaccine uptake rate in each category, the government opts to impose 
monetary weak punishment to those summoned citizens who decline to get vac-
cinated when their turn occurs. The measure adopted establishes that each time 
citizens decline to be vaccinated, they incur a fine, the amount of which is al-
ways the same irrespective of the number of refusals already made.  

This measure would force citizens to choose between two options, on the 
one hand to get vaccinated and avoid incurring a fine, on the other hand to per-
sist in remaining unvaccinated by paying a fine each time a chance to be inocu-
lated appears.  

A salient feature of the Fine Scenario is alarmingly similar to a feature of the 
DAC described above. Indeed, in both cases the decision-makers are asked to 
perform a costly act to avoid the disappearance of one of the options available 
from the beginning. In the DAC the respondent who wants to keep the doors 
open has to undertake the opportunity cost of the door-click spent on the disap-
pearing door. Likewise, in the vaccine scenario the citizens are asked to pay a 
fine to avert the possibility that one of the options, namely to remain unvac-
cinated, definitively disappears. So, in both cases, keeping the options open im-
plies incurring an economic loss. 

Moreover, there is a second aspect for which the choice environments that 
characterize the DAC and the Fine Scenario are analogous. This aspect concerns 
the partiality of the information available and the uncertainty about the possible 
outcomes of the decision. In the DAC, knowledge of the gains obtainable by click-
ing the three rooms is perfectible, regardless of which variation of information 
availability is in place. In the “no-prior-information” this is obviously the case, but 
the same goes for the “practice-information” variation, since the practice session 
does not last enough to get enough information on the payoff distributions. Fur-
thermore, in the “descriptive-information” variation, participants are unaware of 
which distribution skewness and variance featured which of the three rooms and 
so even their level of information can be improved. Likewise, in the Fine Scenario, 
the information on both the SARS-CoV-2 virus and vaccine brands, which circu-
lates freely among citizens, leads to the citizens’ partial uncertainty about the out-
comes. Citizens have easy and constant access to a dense flow of information, all 
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relevant for the vaccine choice. Scientific journals, mass media, social media, and 
circles of acquaintances are producing a massive quantity of information on 
COVID-19 and SARS-CoV-2 vaccines, to the point that it has led scholars to de-
fine the situation as an infodemic (Gallotti et al. 2020). Citizens are having con-
stant access to an impressive amount of information on the features that character-
ize the options at hand, especially on the possible side effects related to the uptak-
ing of SARS-CoV-2 vaccines, the chance to contract the virus, and the related 
health consequences. The point is that such pieces of information define a condi-
tion of partial uncertainty exactly like the condition experienced by the partici-
pants assigned to all the three versions of DAC.  

In the light of these analogies between the experimental setting conceived 
by Shin and Ariely and the Fine Scenario just outlined, it is reasonable to expect 
that the KDO tendency would play a not negligible role on the vaccine choice, 
whether or not a fine-based coercive policy was introduced. Furthermore, the 
KDO tendency could emerge regardless of the degree of information obtained, 
the nature of the resources exploited and the tenability of the pieces of infor-
mation collected by citizens. As said in §2, governments of liberal democracies 
can neither adopt policies in which citizens are compelled by force to get the 
vaccine nor impose fines on vaccine decliners high enough to overwhelm the 
expected gain of refusing the vaccine for the vast majority of the citizens. Hence, 
a fine-based mandatory policy scenario, whereby the punishments imposed are 
weak, is a policy that could be realistically implemented by a government of a 
liberal democracy to address the COVID-19 emergency. Unfortunately, the hu-
man KDO tendency leads to the conjecture that the fines imposed within a poli-
cy so characterized could be perceived as an opportunity to keep options open 
rather than as a deterrent by those citizens who have some interest in both 
avoiding vaccination and being vaccinated. Strong vaccine refusers do not have 
any interest in leaving open the opportunity to get vaccinated, hence they per-
ceive the weak financial disincentive described in the Fine Scenario as a cost to 
take on rather than a tempting opportunity. So, to claim that the KDO tendency 
plays a role in strong vaccine refusers’ choices is hardly plausible.  

Rather, we specifically refer to the phenomenon called “vaccine hesitancy”, 
which is one of the main concerns among the governments engaged in SARS-
CoV-2 vaccines campaigns (Lazarus et al. 2020). Vaccine hesitant are those who 
“[...] delay in acceptance or refusal of vaccines despite availability of vaccine 
services” (SAGE 2014: 7) and so arguably the category attracted to a mean that 
will allow them to persist in their hesitancy.7 Concerning the COVID-19 emer-
gency, vaccine hesitancy especially raises concerns because one of its determi-
nants is the exposition of conspiracy theories (Jolley and Douglas 2014; 
Roozenbeek et al. 2020) which are rapidly spreading through social media now-
adays. To make things even worse, it seems reasonable to believe that concern-
ing the COVID-19 emergency, introducing such a policy would trigger the KDO 
tendency in vaccine hesitant to an even larger extent than in the DAC described 
by Shin and Ariely (2004). The two cases at hand are indeed typically dissimilar 
in terms of preference ratio. When the DAC was in place, the average of peck-
ing behaviors was high, despite the fact that the disappearing doors were related 

 
7 For a more detailed analysis of the vaccine hesitancy phenomenon that captures the dif-
ference between denialism and refusal, see Navin 2015. 
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to rooms of little interest for the chooser, as shown by previous decisions. To the 
contrary, concerning the SARS-CoV-2 vaccines, vaccine hesitant assigns a con-
siderable interest to avoiding vaccination or to get an alternative vaccine than 
the assigned one, interests sufficient to make them hesitant about what to do. 
This is particularly worrying from a policy making standpoint in that vaccine 
hesitant should be the main target of policy measures, being the most sensitive 
to changes in the choice environment and representing a vast part of the popula-
tion (Leask 2011; Buttenheim 2020). Hence, policies that impose weak financial 
disincentives on vaccine decliners seem to provide an especially fertile ground to 
lead to interpret fines as unmissable opportunities to keep options open.  
 

4. A Laboratory Experiment 

In the present manuscript we initially considered peer pressure, the default ef-
fect, and case versus base-rate effect as examples of psychological mechanisms 
relevant for the vaccine choice as well some nudges that can be used to moder-
ate these. Then we focused on what B&C scientists have investigated regarding 
the conditions under which imposing fines turns out to be an effective policy 
measure. In particular, we discussed the case of the crowding-out effect as a rea-
son to be skeptical about the introduction of fines as a way to curb vaccine dec-
lination. The major contribution of the paper is our claim that there is another 
and somehow neglected reason to be skeptical, i.e. the KDO tendency, which is 
threatening in light of the vaccine hesitancy phenomena.  

Nevertheless, that imposing a fine could be perceived by vaccine hesitant as 
an unmissable opportunity to keep the options open rather than a deterrent to 
hesitancy is so far nothing more than a reasonable conjecture. Hence, at this 
stage, our claim has only limited practical use for policy-makers. We suggest a 
design for testing our conjecture. In exploring its reliability for policy purposes, 
a laboratory experiment could be set as follows. Participants could be randomly 
assigned to one of two conditions. Those assigned to the first condition would 
be asked to read a scenario in which the government of his/her home state in-
troduced a coercive policy measure, imposing fines on the citizens who decline 
to be vaccinated when summoned. In this condition, the citizens would have 
several chances to be vaccinated, let’s say one month away from each other. 
This condition mirrors the Fine Scenario. The second condition, then, could de-
pict a more tragic emergency whereby the home state of the participant is said to 
be suffering from a really severe short in vaccine supply due to some kind of 
force majeure, for instance vaccine batches repetitively getting lost due to natu-
ral disasters or terrorist attacks. These setbacks will have made it impossible for 
the health system to guarantee further chances to get vaccinated in the near fu-
ture for those who refuse the vaccine when summoned for the first time. Indeed, 
the second chance will not come before a considerable amount of time, let’s say 
at least two years succeeding the first chance. Like in the first scenario, refusing 
to be vaccinated is penalized with a fine. In this last condition, to refuse to get 
the vaccine jab when the first chance comes means to miss out on the vaccina-
tion coverage for an extended part of the COVID-19 emergency, which equates 
to the disappearance of the option of being vaccinated, although not permanent-
ly, arguably at the time of greatest need. Conversely, in the first condition the 
vaccine refuser finds in the fine an opportunity to keep both the options open 
during the COVID-19 emergency. Asking the participants assigned to each con-
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dition about their propensity to refuse the vaccine when their first turn comes is 
a preliminary way to test if the KDO tendency is a determinant. Indeed, if this is 
the case, the propensity to refuse the vaccine should be higher given the first 
condition than the second one, in that only the first condition entails a policy in 
which the fine imposed allows one to keep both the options open over the 
course of the pandemic. The results from the experiment just outlined would be 
a good first step to investigate if the KDO tendency has in fact a role in influenc-
ing the vaccine choice. However, considering the eventual results of the experi-
ment as a research result ready to be taken into account in planning policies on 
the vaccine uptake should be firmly avoided. The reason for such cautious ap-
proach is the subject of our concluding remarks. 
 

5. Concluding Remarks 

We share the position defended by many scholars that B&C scientists should be 
extremely careful in considering the research results from their fields as pieces of 
knowledge relevant for facing the COVID-19 emergency (e.g. IJzerman et al. 
2020). Indeed, due to methodological drawbacks, the solidity and the quality of 
the vast majority of the B&C research potentially relevant for anti-COVID-19 
policies are not good enough to play a role in policy decision processes. In fact, 
overall the psychological sciences are going through a reproducibility crisis 
(Open Science Collaboration 2015), and research from B&C sciences often relies 
on samples drawn from a slice of populations that is scarcely representative 
(Henrich et al. 2010). Furthermore, these research investigations are often based 
in laboratory settings and aim to collect data on intention through self-reported 
scales which, in both cases, provide results that say little about actual behavior 
(Webb & Sheeran 2006; Baumeister et al. 2007; Levitt and List 2007). Finally, 
often the very same phenomenon can clearly emerge in one context but not, or 
just in a milder form, in a different one (Shimizu and Udagawa 2018). It could 
be the case of the KDO tendency, which has been repetitively found to influence 
economic choices, could be mild or even absent when human lives are at stake. 

All of this should lead B&C scientists toward epistemic humility regarding 
the role that should be played by the investigative insights from their fields in 
shaping anti-COVID policies. The epistemic humility can be waived when the 
results obtained concern reversible kinds of events as, for instance, in the case of 
the strength of peer pressure to dissuade someone from littering (Cialdini et al., 
1990). Nevertheless, when the events are irreversible, epistemic humility is 
mandatory. Clearly, this is the case with the COVID-19 emergency, where the 
health and lives of the world population are at stake. In other words, the risks of 
over-generalizing could not be higher. Hopefully, this risk is well understood by 
B&C scientists, 681 of which signed in 2020 a public letter to distance them-
selves from the UK government. These B&C scientists asked the UK govern-
ment to avoid the mistake of considering “behavioral fatigue” as a justification 
for delaying the introduction of strict measures to fight against COVID-19, be-
ing “not convinced that enough is known about ‘behavioural fatigue’ or to what 
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extent these insights apply to the current exceptional circumstances” (Open Let-
ter 2020).8 

Other than advocating caution, B&C scientists are taking action to improve 
the robustness of their research results to make them ready for policy-makers. 
Firstly, projects like the Psychological Science Accelerator (PSA) have emerged 
to improve the reliability of experimental results and test the generalizability of 
insights from psychological science through crowdsourced research carried on 
by networks of laboratories (Moshontz et al. 2018). Secondly, the need for sci-
ence-based insights to address the COVID-19 emergency has spurred B&C sci-
entists to focus on the methodological issues of their disciplines. Currently, B&C 
scientists are discussing the criteria that research should fulfill for results to be 
considered suitable to use to plan-COVID policies. Right after the COVID-19 
pandemic was declared, two main criteria were advanced to assess the readiness 
of the research results from B&C sciences. Kai Ruggeri and colleagues proposed 
a framework called “Theoretical, Empirical, Applicable, and Replicable Impact 
rating system” (THEARI) based on a five-tier rating. This system ranges from a 
pure theoretical level to the highest level in which the findings are “validated at 
the highest conceivable power (i.e., populations) through real-world testing and 
replication of effects in multiple settings” (Ruggeri et al. 2020). Furthermore, 
Hans IJzerman and colleagues proposed a rating system of nine levels of evi-
dence readiness adapted from the system NASA uses to assess the maturity level 
of technologies (IJzerman et al. 2020). The experiment we sketched at the be-
ginning of this section would be at the lower levels of both these scales, hence 
categorizing it as unready to be used in making policy decisions. However, as it 
is reasonable to believe that the KDO tendency plays a role in vaccine choice, 
we believe it is worth it to begin testing it. If it turns out it does have validity, 
B&C scientists could advance the research to the point where it could be suitable 
for policy implementation. Possibly, the results obtained could make it urgent to 
investigate the connection between each of the determinants of a complex phe-
nomenon as vaccine hesitancy and the KDO tendency. The determinants of 
vaccine hesitancy are indeed different in nature from each other, being related to 
negative emotions triggered by vaccines, bounded rationality, misinformation, 
and as well the introduction of information, as the availability of a new vaccine 
(SAGE 2014). For this reason, it might turn out that some determinants and 
groups of them affect the KDO tendency differently than others.9 
 
 
 
 
 

 
8 At the beginning of the COVID-19 emergency, the UK government preferred a mild 
“keep calm and carry on” approach. Only on the 23rd of March 2020, slow off the mark, 
did Prime Minister Boris Johnson make an unavoidable U-turn and impose more strict 
measures. British mass media have imputed part of the responsibility for the delay in the 
intervention to some of the government’s behavioral consultants. Allegedly, some mem-
bers of the "Behavioural Insights Team" brought “behavioural fatigue” into play as a rea-
son to delay the introduction of strict measures (Yates 2020). 
9 The authors would like to express their gratitude to two anonymous reviewers for their 
constructive and in-depth comments on this article. 
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