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CHAPTER 3

Vaccination Policies and the Principle 
of Least Restrictive Alternative: 

An Intervention Ladder

Abstract  The principle of least restrictive alternative (PLRA) states that 
policymakers have significant reason to implement the policy that is effec-
tive in achieving a certain result and that is least restrictive of individual 
liberty or autonomy. This chapter provides a ranking of vaccination poli-
cies, or an intervention ladder, on the basis of the PLRA, assessing the 
level of coercion of each type of policy. The ranking of vaccination policies 
I suggest, in order of increasing restrictiveness or coerciveness, is as fol-
lows: persuasion, nudging, financial incentives, disincentives (including 
withholding of financial benefits, taxation, and mandatory vaccination), 
and outright compulsion. Each type of policy suggestion is presented with 
a discussion of the level of restrictiveness or coerciveness involved and the 
potential effectiveness.
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The Principle of Least Restrictive Alternative 
in Public Health

In the last chapter, we saw how there is a collective responsibility to realize 
herd immunity against vaccine-preventable infectious diseases, an individ-
ual responsibility to make one’s fair contribution to the realization of herd 
immunity, and an institutional responsibility to implement vaccination 
policies that at the very least guarantee the realization of herd immunity.

Now, there are different types of vaccination policies that could be suc-
cessful in realizing herd immunity, depending on factors such as particular 
socio-economic circumstances or cultural contexts. In order to decide 
which policy to implement among the potentially effective options, it is 
commonly acknowledged that policymakers ought to adopt principles of 
least infringement and of least restrictive alternative.

The principle of least infringement is a central pillar of public health 
ethics (Childress et  al. 2002, p.  173). The principle states that public 
health authorities, when choosing between available policies for achieving 
a certain public health goal, should select the health policy that infringes 
the least upon certain individual rights. Such rights include the right not 
to be harmed, the right to receive beneficial medical treatments, the right 
to free movement and association, and the right to bodily integrity and to 
personal autonomy. In particular, with regard to bodily integrity and limi-
tation of autonomy, which are the two prima facie rights that coercive 
vaccination policies seem to threaten (either parental autonomy in the case 
of child vaccination or individual autonomy in the case of competent indi-
vidual vaccination), the principle of least infringement gives rise to a prin-
ciple of least restrictive alternative (PLRA) (Childress et al. 2002, p. 173). 
The PLRA can be stated as follows: “if two interventions can both effica-
ciously and effectively address a public health or health policy issue and are 
equal in all other morally relevant respects, the intervention least restric-
tive of personal liberties ought to be preferred” (Saghai 2014, p. 350). 
According to Lawrence Gostin, the PLRA requires implementation of the 
policy that entails “the least intrusion on personal rights and freedoms” 
whilst being capable of achieving the relevant public health goal (Gostin 
2008, p. 142).

In line with the PLRA, the Nuffield Council on Bioethics has formu-
lated an “intervention ladder” that ranks possible public health measures 
according to their degree of restrictiveness of individual autonomy. At the 
bottom of the ladder, we find interventions such as providing people with 
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information about healthy practices, while at the top, we find maximally 
restrictive interventions such as restriction of choices (e.g., removing 
unhealthy ingredients from food) and outright compulsion (Nuffield 
Council on Bioethics 2007, pp. xviii–xix). In this chapter I will focus on 
the problem of identifying the least restrictive yet effective alternative for 
vaccination policies—which, for the moment, I will assume should aim at 
herd immunity, in accordance with the argument of the previous chapter. 
The restrictiveness of any type of intervention depends, among other 
things, on variables such as the psychology of the individuals targeted by a 
certain public health measure or their socio-economic circumstances. For 
example, giving financial incentives to parents for vaccinating their chil-
dren might exert a different influence on the decision-making of different 
individuals, depending on the extent to which they are in need of money. 
For some people, an incentive may be impossible to reasonably refuse 
while others might remain indifferent to the incentive, thus maintaining 
their autonomy of choice. To give another example, the level of autonomy 
restriction of mandatory vaccination policies that make vaccination a 
requirement for enrolling children in public day care or school might 
depend on whether parents can afford and are willing to pay for home 
schooling.

The different influence of different possible policies on the decision-
making of different individuals also suggests that the degree of effective-
ness of any policy in achieving a certain public health goal is 
context-dependent. A systematic review of studies concerning different 
possible strategies to address vaccine hesitancy concluded that, in order to 
be effective, strategies should be tailored to the characteristics of the tar-
geted populations, such as the specific reasons for hesitancy and the socio-
economic context (Jarrett et al. 2015). For instance, we can hypothesize 
that information campaigns would be more effective where parents are 
concerned about the risks of vaccine side effects on their children, which 
is one of the most common reasons for vaccine refusal in the US (Salmon 
et al. 2005), even if, as we will see below, some evidence suggests that 
information by itself is less effective that one might initially think (Nyhan 
et al. 2014). In any case, information campaigns are (even) less likely to be 
effective in the case of vaccine refusals motivated by mistrust in health 
institutions or health professionals, which is more common in Europe 
(Yaqub et al. 2014), or in the case of refusal motivated by religious beliefs. 
Similarly, some forms of nudging, such as vaccinating children at school by 
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default and allowing parents to opt out if they so wish, would be more 
effective where parents do not vaccinate their children merely because of 
the inconvenience that vaccination normally entails (such as having to pay 
a visit to the doctor). But, once again, nudging is likely to be less effective 
in the case of parents with deeply held religious or philosophical beliefs 
against vaccination, for example, a commitment to “natural” lifestyles 
(whatever this means). Thus, we would need to adopt different solutions 
in different contexts in order to find the policy that, consistently with the 
PLRA, is the least restrictive alternative that is also effective at realizing 
herd immunity.

Appealing to the PLRA in the case of vaccination policies presupposes 
the existence of an intervention ladder like the one provided by the 
Nuffield Council on Bioethics, with specific child vaccination policies 
ranked from the least to the most restrictive. However, there is a lack of 
discussion in public health ethics explicitly aimed at providing such a rank-
ing. By contrast, the PLRA has been widely discussed in the context of 
mental health law and ethics (e.g., Johnston and Sherman 1993; Miller 
1982), where the issues addressed have included the permissibility of con-
fining mentally ill individuals in order to protect them and the community 
at large, as well as whether and to what extent it is permissible to enforce 
behaviour-changing methods for such individuals. While the aims and 
scope are different, some lessons might be learnt from the discussion in 
that field. For example, as Johnston and Sherman (1993) have argued, it 
is widely acknowledged within mental health law that other, less intrusive 
procedures must first have been shown to be ineffective before a more 
intrusive procedure can be implemented (Johnston and Sherman 1993, 
p. 106). It seems reasonable to suggest that, if we endorse the PLRA, vac-
cination policies should follow the same logic. Therefore, an intervention 
ladder based on restrictiveness of different vaccination policies is needed in 
order to allow policymakers to try different policies starting from the least 
restrictive ones. This chapter aims to provide just such an intervention lad-
der for vaccination policies.

Now, one might wonder whether it is even possible to rank vaccination 
policies according to their restrictiveness. After all, as I have said above, 
the degree of restrictiveness of different possible policies is context-
dependent. Also, what criteria should be used to determine the position 
on the ladder of any policy? Ideally, given the ineliminable degree of 
uncertainty, the most plausible answer is that policies should be preferred, 
other things being equal, if they are (1) likely to be restrictive for the 
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smallest population possible and (2) likely to exert the lowest degree of 
restrictiveness possible for that population. But this answer, by itself, is far 
from being satisfactory, given that the two criteria might be in conflict 
with one another. I will address this difficulty in the next section. Having 
laid the conceptual foundations for my analysis, I will then proceed by 
introducing the concept of coercion, which can be applied to some types 
of policies and can be used to assess their level of restrictiveness. After that, 
I will provide an intervention ladder of possible vaccination policies, each 
of which is discussed in a separate section of this chapter. I will suggest 
that public health authorities should take this ladder as a guide for imple-
menting effective vaccination policies in order to comply with the PLRA.

Restrictiveness as Autonomy Violation 
and the Criteria for Measuring It

It seems reasonable to measure restrictiveness of vaccination policies in 
terms of level of infringement of individual autonomy that a certain policy 
entails. The reason is that people who are opposed to vaccines or who for 
any reason do not want to vaccinate themselves or their children often 
appeal to their autonomy to justify their choice, and they typically oppose 
vaccination policies that, in different ways and degrees, force them to vac-
cinate by claiming that such policies infringe upon their autonomy—either 
bodily autonomy or parental autonomy. While “autonomy” is a philo-
sophically problematic concept, here I will understand autonomy simply 
as “the control an individual has over his or her own evaluations and 
choices” (Hausman and Welch 2010, p. 128). This conception of auton-
omy seems closer to what those who are opposed to vaccines or are scepti-
cal about their benefits claim is violated when they are forced to vaccinate 
themselves or their children.

We have seen above that there are two criteria for measuring the restric-
tiveness of possible child vaccination policies. These are the likelihood (1) 
that a certain policy will be restrictive for the smallest population possible 
and (2) that the policy would exert the lowest degree of restrictiveness 
possible, compatibly with a sufficient degree of effectiveness. But the two 
criteria might be in tension with one another. Policies that are likely to be 
restrictive, that is, autonomy-infringing, for a greater number of people 
might infringe upon the autonomy of the affected individuals less than 
policies that are restrictive for less people. Consider, for example, nudging 
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in the form of making school-administered vaccination the default option 
and giving parents the possibility to opt out. This type of child vaccination 
nudging could limit the autonomy of a greater number of people than 
would incentives for vaccinating one’s own children. The reason why 
nudging limits autonomy (understood by its aforementioned definition) is 
that almost everybody is subject to the same biases that cause one to 
bypass autonomous and rational decision-making and hence makes nudg-
ing effective, as we will see in a later section. By contrast, financial incen-
tives would only restrict the autonomy of the very poorest in society, for 
whom such incentives would amount to an offer that is simply “too good 
to refuse”. However, the restriction of autonomy exerted by incentives is 
arguably greater than the restriction of autonomy entailed by nudging, in 
terms of magnitude of influence on individuals’ decision-making. On the 
one hand, there are offers that the poor might simply find too good to 
refuse no matter how deeply held their anti-vaccination beliefs are: the 
influence of incentives on the poor’s decision-making in such cases is sig-
nificant. On the other hand, as we shall see, people with deeply held beliefs 
against vaccination probably have the cognitive resources to overcome the 
cognitive biases exploited by nudging. Therefore, they are likely to pre-
serve their capacity for autonomous choice in spite of the nudging.

But how, then, can we rank policies on the basis of their degree of 
restrictiveness, if the two more plausible criteria for measuring restrictive-
ness can yield different results? What criterion should be given priority in 
formulating a ranking that could provide ethical guidance for public pol-
icy: the number of people who are likely to experience infringements of 
autonomy or the degree of autonomy infringement experienced, even if 
by fewer people?

I propose that we should adopt a combination of the two criteria. More 
precisely, we should prefer the policy that infringes the least upon the 
autonomy of any individual, unless the number of people who experience a 
lesser degree of autonomy violation is sufficiently large to morally out-
weigh the consideration of the higher degree of autonomy violation that 
would otherwise be  experienced by those who are worse off. In other 
words, I suggest the adoption of the maximin criterion for the distribution 
of the burdens of a certain policy, constrained by a utilitarian calculus based 
on the consideration of the number of people who are burdened by a cer-
tain policy. The combination of these two criteria seems in line with some 
ethical intuitions that most of us would share. Let us see more in details.
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Our purpose is to formulate a ranking that can provide ethical guid-
ance. This means that “restrictiveness” is not only a descriptive but also a 
normative concept: policies that are less restrictive ought to take priority 
over policies that are more restrictive. Therefore, when two descriptive 
criteria for determining the degree of restrictiveness conflict with one 
another, normative considerations about what ought to be done are rele-
vant in determining what criterion ought to prevail in determining the 
degree of restrictiveness. The criterion that tells us which policies are less 
restrictive than others would also tell us which policies are ethically prefer-
able to others. What are these normative considerations?

The two fundamental ethical requirements on which most reasonable 
people would probably agree seem to be exactly the two criteria men-
tioned above, namely, that (1) individuals should be burdened to the low-
est degree possible, compatibly with the effectiveness of any given policy, 
and that (2) the total number of individuals burdened by a certain policy 
should not be too large. The two criteria can be combined in the sense 
that there must be some point beyond which, intuitively, the number of 
individuals burdened is so large that it outweighs the magnitude of the 
burden experienced by the worse off in terms of autonomy violation. 
Thus, policies that burden individuals less ought to be preferred to—that 
is, are to be considered less restrictive than—policies that burden individu-
als more, unless the number of individuals who are burdened less than 
others is sufficiently large, in which case the policy that burdens individu-
als more is to be considered less restrictive and therefore is to be ethically 
preferred.

For instance, to consider an extreme case, suppose we are choosing 
between two different policies that will affect one million people. Further 
suppose that we can measure restrictiveness on a scale 0–100, where 0 
indicates no restrictiveness at all and 100 the highest degree of restrictive-
ness. Policy A restricts 1 person’s choices to a degree of 50 and restricts 
the choices of 999,999 people to a degree of 0; meanwhile, policy B 
restricts the choices of all 1 million people to a degree of 49. It seems 
implausible that we should prefer B, even if the burden on any individual 
in policy B is lesser than the burden on one individual in policy A. The 
least restrictive policy is in this case policy A. Thus, my suggestion is that, 
for our purposes, the least restrictive policy, and therefore the policy that 
ought to be preferred, is the one that restricts the least the autonomy of 
those who are worse off in terms of autonomy restriction—according to 
what Rawlsians would call the maximin rule (Rawls (1971) 1999, 
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p. 133)—up to the point at which the number of those who experience 
some level, even a lower level, of autonomy restriction becomes suffi-
ciently high. It follows that we should care somewhat about fairness in the 
distribution of restrictiveness across people and somewhat about total 
restrictiveness (i.e., degree of restrictiveness × number of people restricted).

However, in ranking possible vaccination policies on the basis of their 
restrictiveness, we need to have one clear criterion in mind. In what fol-
lows, I will adopt the maximin criterion as the primary criterion: I will 
rank the possible vaccination policies, from least to most restrictive, on the 
basis of how restrictive they are likely to be for those who are more signifi-
cantly restricted by the policy in question. (The more precise meaning of 
“being restricted” will be discussed in the next section.) The choice is 
motivated not by some specific normative theory, but simply by an intu-
ition I have, and which I think most people would have, when thinking 
about a fair distribution of certain burdens: it seems to me that we should 
prioritize placing the smallest possible burden on the worst off and that we 
should then constrain this criterion only by ensuring that not too many 
people are significantly burdened in order to protect the worst off. The 
intuition might be mistaken, but it seems to be supported by approaches 
to distributive justice that are normally considered reasonable, such as the 
one based on Rawls’ famous “veil of ignorance”, adjusted through utilitar-
ian considerations.

The utilitarian constraint means that the maximin criterion I have 
adopted only provides a provisional ranking. It is understood that, in accor-
dance with the combination of the two criteria, the ranking would have to 
be modified in case a certain policy that exerts a lower degree of restrictive-
ness on the worst off is likely to negatively affect (in terms of restrictive-
ness) a significantly larger number of individuals than a different policy. 
Thus, for example, incentives can affect the capacity for autonomous deci-
sion-making of some individuals more heavily than nudging because, as we 
mentioned above and as we shall see in more details below, it can be easier 
to counteract the psychological mechanisms exploited by nudging than it 
is to resist the temptation to accept an incentive. For this reason, nudging 
comes before incentives in my intervention ladder. However, in cases where 
only a very small part of the affected population is in such a poor socio-
economic situation that they cannot refuse incentives, or if the number of 
people who are affected by nudging is sufficiently large, we would need to 
change the order and rank nudging after incentives. When and where this 
is the case depends on factors that are context specific.
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Marcel Verweij and Angus Dawson have proposed that participation in 
collective vaccination programs (including child vaccination) should be 
voluntary, unless compulsion is necessary to prevent serious harm (Verweij 
and Dawson 2004). Voluntary and compulsory vaccinations constitute the 
two extremes of the ladder, involving the minimum and maximum degrees 
of restrictiveness, respectively. However, one problem with drawing this 
type of dichotomy is that, between compulsory vaccination and voluntary 
vaccination, there is a spectrum of different possible interventions involv-
ing different degrees of restrictiveness. For instance, the Italian govern-
ment recently decided to follow the example of the US in making certain 
vaccinations mandatory, as complying with vaccination schedules has 
become a requirement for enrolling children in state-sponsored nurseries 
or preschools. As we will see more clearly after the discussion in the next 
section, this is an example of a position involving some coercion, which 
therefore is more coercive (and more restrictive) than completely volun-
tary vaccination, whilst being less coercive than outright compulsion: par-
ents remain free not to vaccinate their children, although, in practice, such 
choice has a cost that constrains their autonomy. Predictably, only some 
parents would be able to afford private day care, and presumably even 
fewer would be willing to pay for it even if they could afford it. But in what 
sense we can say that this policy is somewhat “coercive”? I turn to this 
question in the next section.

Restrictiveness and Coercion

Before presenting the intervention ladder, it is useful to say something 
more about coercion, given that some vaccination policies are—or at least 
are often referred to as—coercive. Since people often claim that it is wrong 
for a state to coerce them into vaccinating themselves or their children, let 
us examine what it means for a policy to be coercive and why and to what 
extent coercion in vaccination policies might be thought to be ethically 
wrong. The notion of coercion has a long philosophical tradition, and 
some insights from this philosophical debate can shed light on the concep-
tual and normative implications of restrictiveness.

Many different definitions of coercion have been proposed in the philo-
sophical literature, and the notion has several different meanings in every-
day language (Wertheimer 1989, pp.  185–188). Alas, a comprehensive 
overview of these definitions and meanings is beyond the scope of this 
chapter. For the purpose of the present discussion, we can follow those 
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authors who define coercion in psychological  terms, that is in terms of 
influence of a certain proposal (or policy) on a person’s will (e.g., Frankfurt 
1973; Feinberg 1989). More specifically, coercion can be conceived as a 
condition in which someone is forced to do X, for example, vaccinating 
one’s children, in the sense that she is left with “no reasonable choice” or 
“no acceptable alternative” (Wertheimer 1989, pp. 30, 36–37) but to do 
X when she would otherwise not choose to do X. In other words, in cases 
of coercion a person’s autonomy is infringed upon in a certain specific way, 
i.e. by making certain choices unreasonable or unacceptable, and by sub-
jecting her will to the will of another (Frankfurt 1973, p. 80), where this 
“other” might be a state. Coercive interventions thwart autonomy—as I 
have defined it above—to the extent that they render unreasonable those 
choices that individuals would otherwise make on the basis of their own 
evaluation. Importantly, on the account of coercion I endorse, someone 
could be coerced into doing X not only by a proposal that attaches penal-
ties to not doing X—that is, a threat, for example, excluding unvaccinated 
children from school—but also by a proposal that attaches significant 
enough benefits to doing X—that is, an offer (Held 1972; Feinberg 1989; 
Frankfurt 1973), for example, giving very large  financial incentives for 
vaccinating one’s children.

Thus, the definition of coercion I have provided differs from “baseline 
accounts” of coercion. According to these, what is relevant for the defini-
tion of “coercion” is the distinction between threats and offers, as defined 
by prospected changes with regard to a certain baseline. The idea behind 
baseline accounts is that coercion necessarily involves a threat, and offers 
can never be coercive (e.g., Nozick 1969; O’Neill 1991; Wertheimer 
1989; Beauchamp and Childress 2001, p. 95). According to Nozick, one 
difference between threats and offers is that only the latter preserve free-
dom; that is, “when someone does something because of offers it is his 
own choice, whereas when he does something because of threats it is not 
his own choice but someone else’s” (Nozick 1969, p. 459). This view, 
however, overlooks the influence on individual decision-making that very 
appealing offers can have. The account I endorse takes instead such influ-
ence into consideration. In some cases, for example, when the recipient 
desperately needs money, offers can leave the recipient with no reasonable 
choice but to accept what is offered, for example, a financial incentive, and 
to comply with the conditions of the offer, for example, vaccinate their 
children. In this sense, we cannot exclude that a certain offer might con-
stitute a form of seduction (Held 1972) to which it is difficult or impos-
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sible not to succumb, although it is true that generally speaking the degree 
of coercion would often by much lower in the case of incentives than of 
penalties.

Also included in the notion of “coercion”, as I will understand it, is that 
insofar as an individual is prevented from exercising her free will and 
judgement, coercion is pro tanto morally wrong. Accordingly, a moral 
justification that outweighs the prima facie wrongness of coercion is neces-
sary in order to permissibly implement coercive public policies. One exam-
ple of countervailing moral justification might be the realization of a 
public good like herd immunity. Admittedly, its positive value can trump 
the negative value of infringing upon certain autonomy rights of individu-
als. To be clear, my position is different from moralized accounts of coer-
cion, according to which a proposal must by definition, in order to be 
coercive, threaten the recipient with the prospect of a wrongful action 
(Wertheimer 1989, p. 30)—as in “your money or your life” (where, for 
fear of stating the obvious, killing is the prospected wrongful action). On 
these accounts, coercion is prima facie morally wrong independently of 
the fact that it infringes upon autonomy (although the autonomy infringe-
ment in case the recipient accepts the proposal would add to the wrong-
ness of the proposal). Instead, the reason why I consider coercion pro 
tanto wrong is precisely the fact that it infringes upon autonomy together 
with the consideration that we have a pro tanto moral reason for respect-
ing individuals’ autonomy.

Although coercion certainly makes a vaccination policy restrictive, it is 
important to point out that a policy can be restrictive without being coer-
cive. The ranking I am going to propose takes into account factors other 
than coercion, because there are non-coercive ways of restricting individ-
ual autonomy: a policy can restrict individual autonomy without leaving 
individuals with “no reasonable choice” or “no acceptable alternative”. In 
other words, the notion of restrictiveness is broader than that of coercion. 
For example, someone can be restricted in a non-coercive way if her capac-
ity for autonomous decision-making is circumvented through nudging or 
by exploiting some cognitive bias. Thus, appeals to the notion of coercion 
will help us in drafting our ranking only with regard to the relative posi-
tions of those policies that are both coercive and restrictive.

Restrictiveness also depends on another factor, unrelated to the degree 
of coercion or of autonomy infringement, namely, what a person is forced 
to do. For example, it seems intuitively plausible to say that being coerced 
to have one’s children vaccinated is less restrictive than being coerced to, 
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say, donate one’s kidney. However, while this consideration is important 
in a comprehensive conceptual analysis of restrictiveness, it is not relevant 
for the purpose of compiling a ranking of vaccination policies on the basis 
of restrictiveness since, with any policy, the autonomy right being restricted 
remains constant, namely, the right to make autonomous decisions over 
one’s body or one’s child health.

In the next sections, I am going to present my proposed intervention 
ladder. I will introduce and discuss the different possible child vaccination 
policies from the least to the more restrictive. I will start with the least 
restrictive non-coercive type of policy, namely, persuasion.

Persuasion

Let us start with what we might call level zero of restrictiveness or coercive-
ness: mere persuasion. Some form of persuasion in public health commu-
nication, such as education campaigns to promote vaccination uptake, 
might be deployed to encourage people to vaccinate their children. 
Persuasion is a type of communication that aims at influencing individuals’ 
behaviour (Rossi and Yudell 2012, p. 192). In the context of public health, 
persuasion has been defined as a “form of interpersonal influence, in which 
one person tries to change the attitudes or behaviour of another by means 
of argument, reasoning, or, in certain cases, structured listening”. (Warwick 
and Kelman 1973, quoted in Faden and Faden 1978, p. 183), or in which 
“a person comes to believe in something through the merit of reasons 
another person advances” (Beauchamp and Childress 2001, p. 94).

Despite its being aimed at influencing individual behaviour, a distin-
guishing feature of persuasion so understood is the fact that it is both 
non-coercive and non-manipulative. By contrast, manipulation infringes, 
to a certain extent, upon individuals’ autonomy by bypassing their capac-
ity for autonomous decisions (Rossi and Yudell 2012, pp. 193–194). For 
example, manipulation might use subliminal messages or enlist commu-
nity opinion leaders as allies in pro-vaccination campaigns (Colgrove 
2016, p. 1316) or, as we shall see in the next section, deploy some form of 
nudging. Mere persuasion, on the other hand, preserves individuals’ 
autonomy by relying merely on provision of factual information and of 
reasons for engaging in a certain behaviour. This means that individuals 
generally maintain the capacity to overcome the influence to which they 
are subjected. I might be exposed to messages concerning the safety and 
benefits of vaccines, which provide me with pro tanto reasons to vaccinate 
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my children; however, if my anti-vaccination beliefs are deeply held or my 
anti-vaccination sentiments are strong enough, I would probably maintain 
my capacity to make an autonomous decision not to vaccinate my chil-
dren, in spite of such messages. Accordingly, I place persuasion at the bot-
tom of my intervention ladder.

Following Stanley Benn, Faden and Faden (1978, p. 186) use the con-
cept of “persuasion” to refer both to persuasion as we have defined it 
above and to manipulation. However, they maintain the conceptual dis-
tinction between the two by distinguishing between “rational” and “non-
rational” persuasion. While the former is based on the strength of 
substantial arguments, the latter aims at influencing individuals’ behaviour 
by bypassing their capacity for rational thinking, for example, through the 
manner or style in which the arguments are presented. Contrary to what 
Faden and Faden (1978, p.  188) argue, non-rational persuasion is not 
coercive, at least according to the definition of coercion I have provided 
above, because it is incorrect to say that it leaves individuals “with no rea-
sonable choice” but to pursue a certain course of action. However, even if 
not coercive, non-rational persuasion is manipulative and fails to protect 
autonomy of choice. This does not necessarily mean that non-rational per-
suasion, or manipulation in general, is morally unjustifiable: individual 
autonomy is only one value among many others in public health. The 
public interest in having enough individuals vaccinated might justify the 
circumvention of individual autonomy in order to convince them to opt 
for vaccination. What matters for the purposes of the present discussion is 
that non-rational persuasion and manipulation circumvent individuals’ 
rational deliberative process and are therefore more autonomy restrictive 
than rational persuasion. Thus, if we want to refer to persuasion as a form 
of public health intervention that lies at the bottom of our intervention 
ladder, that is, that exerts the lowest degree of restrictiveness possible, we 
need to refer only to rational persuasion. To introduce yet another equiva-
lent concept, some have referred to what Faden and Faden call rational 
persuasion by using the term “health education”, understood as “any 
combination of learning opportunities designed to facilitate voluntary 
adaptation of behavior which will improve or maintain health” (Green 
1978). In the case of rational persuasion or education, the autonomy to 
choose whether or not to vaccinate one’s children is preserved.

Whether rational persuasion or education would be effective in keeping 
child vaccination rates high, or in increasing child vaccination rates in any 
given context, is an open question. In an experiment, a group of hesitant 
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parents were provided with different messages—including both images 
and verbal information—about the MMR vaccine safety and effectiveness, 
as well as the risks of the diseases targeted by the vaccine. None of the 
messages convinced parents to vaccinate their children, and in some cases 
even reduced vaccination intention and activated a post-hoc rationaliza-
tion. As Nyhan and colleagues explained: “respondents brought to mind 
other concerns about vaccines to defend their anti-vaccine attitudes, a 
response that is broadly consistent with the literature on motivated rea-
soning about politics and vaccines” (Nyhan et  al. 2014, p. 6). Besides, 
even if certain interventions are successful in increasing confidence in vac-
cines, it is unknown whether increased confidence has any impact on vac-
cination uptake (Brewer et al. 2017).

The effectiveness of rational persuasion is likely to depend on the rea-
sons why parents would be inclined not to vaccinate. As we have seen in 
Chap. 1, the phenomenon of vaccine hesitancy is complex, and in any 
given cultural or socio-economic context, there might be different pre-
dominant reasons why people decide not to vaccinate. These include per-
ception of risk, lack of trust in health professionals, or religious or personal 
moral reasons (Dubé et al. 2013). As put by the WHO’s Report of the 
SAGE Working Group on Vaccine Hesitancy, “[v]accine hesitancy is com-
plex and context specific, varying across time, place and vaccines. It is 
influenced by factors such as complacency, convenience and confidence” 
(WHO 2014, p. 8). Therefore, persuasion might work in certain contexts 
but not in others. A recent study has shown that in the US 74% of parents 
who refused to vaccinate their children believed that vaccines are unneces-
sary, while 64% were concerned about possible links between vaccination 
and autism and/or about the presence of thimerosal in vaccine shots 
(Hough-Telford et  al. 2016)—both of which represent misplaced con-
cerns. An older study showed that 69% of parents refusing vaccination for 
their children were concerned that vaccines might cause harm in a more 
general sense (Salmon et al. 2005). These people seem to be the proper 
target of persuasion or health education campaigns. However, mere per-
suasion would probably not be effective in the case of parents with a reli-
gious or a philosophical opposition to vaccines. In such cases, policies with 
a higher degree of influence on individual decision-making might be 
required in order to realize herd immunity.
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Nudging

Moving on along our intervention ladder, we find a policy that is also non-
coercive and minimally restrictive, although more restrictive than mere 
persuasion, namely, influencing people’s choices through nudges. A nudge 
is a way of setting up the range of choices that “alters people’s behavior in 
a predictable way without forbidding any option or significantly changing 
their economic incentives” (Thaler and Sunstein 2008/2009, p. 6).

Nudges exploit certain decision biases and automatic cognitive pro-
cesses, harnessing them in order to encourage certain behaviours (Li and 
Chapman 2013, p.  188). In this way, nudges bypass some of people’s 
deliberative capacities and therefore diminish people’s capacity for auton-
omous decision-making. In other words, nudging is a manipulative strat-
egy (Navin 2017, p. 47; Ploug and Holm 2015; Blumenthal-Barby and 
Burroughs 2012, p. 5). However, it is not a coercive strategy, since it does 
not leave individuals with “no reasonable choice” or “no acceptable alter-
native”. In their seminal work on nudging, Richard Thaler and Cass 
Sunstein use the expression “libertarian paternalism” to describe the ethi-
cal framework that justifies the use of nudges. The “libertarian” aspect lies 
in the idea that people remain free to do what they like, in the sense that 
all the options remain open to them. The paternalistic aspect “lies in the 
claim that it is legitimate for choice architects to try to influence people’s 
behavior in order to make their lives longer, healthier, and better” (Thaler 
and Sunstein 2008/2009, p. 5). Or, we might add, in the case of child 
vaccination, in order to protect the health of themselves, their children, 
and of the whole community.

One of the clearest cases of manipulation through nudging is the exploi-
tation of status quo bias, that is, people’s a priori preference for the status 
quo over possible alternatives (Thaler and Sunstein 2008/2009, p. 37). 
Status quo bias gives rise to a “default effect”, that is, “the tendency for 
decision makers to stick with the default, or the option that takes effect if 
one does not make an explicit choice” (Li and Chapman 2013, p. 190). An 
example of the default effect is found in opt-out policies regarding organ 
donation, where people are presumed to consent to donating their organs 
after death unless they declare otherwise. Some evidence suggests that 
where opt-out policies are in place, organ donation rates are higher, thus 
showing the influence of the default effect on individuals’ decision-making 
(Thaler and Sunstein 2008/2009, pp. 187–188). In the case of vaccina-
tion, nudges of this type might prove particularly effective in consideration 
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of so-called literal inconsistency which is often found in vaccination deci-
sions: parents with favourable vaccination intentions often do not act upon 
their intentions (Brewer et al. 2011, 2017). In such cases, nudging vaccina-
tion might simply be a way of removing those obstacles—whether psycho-
logical, material, or both—that prevent people from implementing their 
vaccination intentions.

For example, nudges could be implemented so as to exploit some of the 
very same decision-making biases that explain some people’s refusal of vac-
cination and turn them into psychological mechanisms that orient individu-
als’ choices towards vaccination. Opel et  al. (2013) demonstrated the 
decisive role that the “default effect” plays in vaccination discussion between 
healthcare providers and hesitant parents in parents’ vaccination decisions. 
In their study, they distinguished between presumptive formats of discus-
sion, that is, formats “that linguistically presupposed that parents would 
vaccinate, such as declaration that shots would be given (e.g., ‘Well, we have 
to do some shots’)” (Opel et al. 2013, p. 3), and participatory formats, that 
is, formats “that linguistically provided parents with relatively more decision 
making latitude, such as polar interrogatives (e.g., ‘Are we going to do shots 
today?’) and open interrogatives (e.g., ‘What do you want to do about 
shots?’), or ones that presupposed that parents would not vaccinate (e.g., 
‘You’re still declining shots?’)” (Opel et al. 2013, p. 3). The authors found 
that “a larger proportion resisted vaccine recommendations when providers 
used a participatory rather than presumptive initiation format” (83% vs 26%; 
P < 0.001) (Opel et al. 2013, p. 4). The authors concluded that “[h]ow 
providers initiate their vaccine recommendations at health supervision visits 
appears to be an important determinant of parent resistance to that recom-
mendation” (Opel et al. 2013, p. 6).

But we might think of other ways to exploit the default effect in vacci-
nation decisions. For example, children’s vaccination in schools could 
become the default option. At the moment, in most countries, even when 
vaccination is a requirement for enrolling children in day care or schools, 
parents would normally have to actively authorize the vaccination and to 
pay a visit to the doctor. But by changing the default option, all the chil-
dren enrolled in day care or school would be vaccinated, for example, by a 
doctor visiting the institution or by school nurses. Parents would not be 
asked for explicit consent, but they would be informed and given the 
option to opt out for their children if they so wish, in line with the idea 
that nudges should not forbid any option. By doing nothing, parents 
would be implicitly authorizing the vaccination of their children.
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Some have argued that making the exemption procedure itself particu-
larly burdensome from a bureaucratic point of view—for example, requir-
ing notarization of forms, hand delivery, physician confirmation of 
information disclosure, and so on—would also represent a form of nudg-
ing (Lynch 2016, p. 110). This might be true, but seemingly only up to a 
point. Part of the concept of nudging is not only that decision makers 
retain their freedom of choice (Li and Chapman 2013, p. 188), but also 
that no option, including opting out, should be particularly costly for the 
chooser (Thaler and Sunstein 2008/2009, p. 5; Blumenthal-Barby and 
Burroughs 2012, p. 3).

One might object to the use of nudging by appealing to the Kantian 
categorical imperative, in its formulation that prescribes one to always 
treat other people also as ends in themselves and never merely as means. 
Since nudging would circumvent certain deliberative capacities and thus 
diminish individual autonomy, it would imply that people are treated not 
as ends in themselves, which would require respecting their autonomy, but 
as mere means to benefit other people. Now, it is true that, on a Kantian 
understanding of “means”, nudging would imply treating individuals as 
mere means. However, there are two considerations that mitigate the 
wrongness of violating the categorical imperative.

First, nudging would often benefit not only society at large but also 
individuals who are nudged, given that vaccination offers a very high 
degree of protection against infectious diseases. Nudging in the interest of 
the those being nudged would make any limitation of autonomy more 
morally acceptable than nudging that is solely in the interest of the one 
doing the nudging (Halpern et al. 2007) or of third parties (such as soci-
ety at large). If individuals are used as mere means, this will often be to 
their own benefit as well; and it is at least doubtful that autonomy viola-
tion represents such a serious wrong that it cannot be justified even by the 
large benefit it would entail to the individual in question.

Second, outside of a Kantian framework, but within a very reasonable 
perspective, whether autonomy is such an important value seems to depend 
on the extent to which making an autonomous choice in a certain context 
matters to an individual. If vaccination were the default option, since the 
possibility to opt out would remain open to them, parents would still be 
able to make the autonomous choice not to vaccinate their children in cases 
in which they have a strong enough desire to avoid vaccination, that is, in 
cases in which making an autonomous decision about vaccination matters 
to them. By “strong enough desire” I mean a desire that is sufficiently 
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strong to overcome automatic cognitive processes, such as the a priori pref-
erence for the default option. The autonomy of parents with strong enough 
beliefs or other attitudes against vaccination would be preserved even if 
child vaccination were the default option. As explained by Yashar Saghai, 
there is sufficient psychological evidence to believe that “at least when indi-
viduals have strong enough preferences, goals, or beliefs, they are likely to 
become aware of an anomaly” (Saghai 2013, p. 489), that is, of a discrep-
ancy between their conscious desires and what they are nudged to do. Such 
awareness would enable them to inhibit the automatic cognitive process 
that the nudging would otherwise exploit. Nudging would only affect the 
decision-making of parents with weak and trivial beliefs against vaccination. 
This group includes, for instance, parents who would otherwise not vacci-
nate their children because they do not have time, do not want to go 
through the inconvenience of paying a visit to the doctor, or simply think 
that their child is healthy enough and there is no need for vaccination. In 
fact, at least some non-medical exemptions to child vaccination are obtained 
for reasons of mere convenience. This is suggested by the fact that school-
based immunization clinics have proven to be effective in increasing the 
number of fully immunized students (Wang et al. 2014, p. e80). But the 
violation of autonomy in such cases of weak and trivial preferences for non-
vaccination does not seem morally significant. To these parents, making an 
autonomous choice regarding their children’s vaccination is not seen as 
especially valuable, at least not enough to overcome their automatic pro-
cesses. Since parents do not oppose child vaccination, nudging them by 
making vaccination the default option would, although autonomy-infring-
ing, not be autonomy-infringing in a morally problematic way.

Incentives

So far, I have discussed two strategies that lie at the non-coercive end of 
the spectrum of possible interventions to promote child vaccination. I 
have argued that persuasion does not involve any interference with auton-
omy and that nudging can involve interference with autonomy, but that 
when the latter does, the interference is not morally problematic. I now 
turn to examining a third possible strategy that, as I shall argue, is more 
restrictive than the two examined so far, in that it potentially implies some 
coercion for at least some individuals. This type of intervention is the 
provision of financial incentives, or conditional cash transfers (CCTs), for 
vaccinating oneself or one’s children.
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What has been called the “archetypical aim” of CCTs is to make certain 
options less costly and hence more accessible and salient to individuals 
(Grill 2017, p. 159). In this section, I am going to discuss what Faden and 
Beauchamp (1986, pp.  357–58) and Krubiner and Merritt (2017) call 
“unwelcome” offers. These are offers of incentives for engaging in actions 
that are in tension with individuals’ desires and will. For example, an offer 
of incentives for vaccinating one’s children represents an unwelcome offer 
for parents who are opposed to vaccination.

Now, provision of CCTs for healthy behaviours, including behaviours 
that promote public health, raise ethical issues on many levels (Lunze and 
Paasche-Orlow 2013; Marteau et al. 2009), including the design of CCTs 
schemes, their implementation, and their possible unintended conse-
quences. Carleigh Krubiner and Maria Merritt have argued that in design-
ing CCT interventions, policymakers should attend five types of 
considerations. These are the likelihood of bringing about the desired 
benefits, the risks and burdens involved, the receptivity of the intended 
beneficiaries and of communities, the attainability of the program (e.g., 
what kinds of barriers to compliance exist for the beneficiary population), 
and the indirect impact and externalities (Krubiner and Merritt 2017). 
Moreover, once implemented, CCT programs raise distinctive ethical 
issues. These include, among others, the potential of incentives for bribery 
(paying people to act against their wishes), coercion, paternalism, unfair-
ness (it might be argued that people should not be paid to do what they 
ought to do anyway), and poor use of scarce financial resources (Marteau 
et al. 2009). Finally, other concerns arise with regard to the possible unin-
tended consequences of CCTs, such as the “crowding out” of intrinsic 
motivation (Krubiner and Merritt 2017, p. 170).

For the purpose of this chapter, what matters is the kind of influence 
that incentives have on individuals’ capacity for autonomous decision-
making. In this sense, incentives, at least when they are sufficiently large, 
are coercive in a way that persuasion and nudges are not, but they are less 
coercive than imposing penalties or than compelling people to adopt a 
certain behaviour. Let us consider these two comparisons in order.

First, sufficiently large incentives are coercive in a way in which persua-
sion and nudges are not, at least according to the definition of coercion I 
have adopted. Sufficiently large incentives can undermine the decision-
making processes of vulnerable individuals, particularly of those on a low 
income (Voigt 2017; Blumenthal-Barby and Burroughs 2012, p. 2). If 
these individuals are opposed to vaccination, unwelcome offers of suffi-
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ciently large incentives would provide them with strong reasons and moti-
vation to do what they would rather not do, that is, vaccinate their 
children. In contrast, nudging, although it circumvents autonomous 
decision-making, does not provide parents with any reason for vaccinating 
their children. What makes sufficiently large incentives morally problem-
atic in a way that nudging is not is that, for certain parents, such reasons 
might be too strong to be disregarded. Thus, sufficiently large incentives 
can interfere with an individual’s capacity for autonomous decision-
making in a way in which persuasion and nudging cannot, that is, by leav-
ing people with no reasonable choice or no acceptable alternative.

And indeed, as I have mentioned above, according to philosophical 
understandings of coercion that align with our definition (e.g., Held 
1972; Frankfurt 1973), not only threats (i.e., proposals to make a person 
worse off if the person does not do X) but also offers (i.e., proposals to 
make a person better off if the person does X) can exert a coercive influ-
ence on an individual’s will, at least when they are sufficiently large. 
According to Harry Frankfurt, just like a threat, an offer may “arouse in 
the person who receives it a desire—i.e. to acquire the benefit—which is 
similarly irresistible. This suggests that a person may be coerced by an 
offer as well as by a threat” (Frankfurt 1973, p. 79). And as put by Virginia 
Held, “as an inducement to accept an offer approaches a high level, it 
approaches coercion proportionately” (Held 1972, p. 57).

Of course, incentives become more coercive in proportion to their size 
relative to the economic circumstances of the recipient. For example, for 
the vast majority of people in developed countries, a small incentive of 
US$5 would be minimally coercive and less autonomy-restricting than 
nudging. In the developed world, even a US$50 incentive, or an incentive 
in the form of food or medicine coupons, might not have a significant 
impact on the decision-making of wealthy parents who are sceptical of vac-
cine efficacy or safety; however, the same incentive might be irresistible to 
sceptical parents on a low-income or in low-income countries. With regard 
to the degree of coercion involved by certain offers, Frankfurt (1973) has 
argued that when an individual A is dependent on B (another individual 
or a state) for a certain good (such as money), when A needs the good, and 
when B offers the good to A exploiting B’s dependence and need, with-
holding a benefit, such as an incentive, is tantamount to imposing a pen-
alty, that is, an offer is ethically and psychologically equivalent to a threat 
(see also Faden and Beauchamp 1986, p. 358). This view is quite extreme 
and ultimately incorrect, because, as I will argue in the next section, penal-
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ties are in an important sense more coercive than offers. However, milder 
versions of the same claim seem at least plausible: to certain individuals, 
coercion via significantly large offers is closer to the level of restrictiveness 
entailed by threats than it is to the level of restrictiveness entailed by per-
suasion or nudging (although it remains true that small offers might be 
easier to resist than nudges).

Thus, incentives are the first genuinely coercive form of intervention 
that we encounter as we move up on the intervention ladder. It is impor-
tant to point out that coerciveness does not make incentives, all things 
considered, morally impermissible. It might still be justifiable to coerce 
individuals for the sake of a public good like herd immunity. However, the 
positioning of incentives on the intervention ladder after persuasion and 
nudging provides a pro tanto reason against incentives for vaccinating 
children—grounded in the PLRA—that is stronger than the pro tanto 
reason against persuasion and against nudging. Accordingly, assuming our 
aim is merely to realize herd immunity (and this is a proviso worth remem-
bering, and that I will question in Chap. 4), incentives should be used only 
when persuasion and nudging turn out to be ineffective in realizing herd 
immunity and when there are sufficiently strong reasons, such as the pub-
lic interest in realizing herd immunity, that outweigh that pro tanto rea-
son. As far as coercion and restrictiveness are concerned, incentives are 
more ethically problematic than nudging or persuasion.

However, at the same time—and this is the second comparison I men-
tioned earlier—incentives are, other things being equal, ethically prefera-
ble to penalties for not vaccinating one’s children, because they are less 
coercive according to my definition of coercion. In the next section, I am 
going to explain why three different types of penalties are more coercive 
than incentives.

Now, the relevant question is: are incentives effective? And if not, is it 
necessary to implement a more coercive type of policy, such as the imposi-
tion of penalties? Answering this question is complicated. Different system-
atic reviews have found conflicting and inconclusive evidence regarding the 
effectiveness of incentives in boosting vaccination rates, with regard to 
both child (Wigham et al. 2014) and adult (Lagarde et al. 2007) vaccina-
tion. It is difficult to draw general conclusions even regarding the effective-
ness of incentives in promoting vaccination uptake in types of socio-economic 
contexts: conflicting evidence regarding incentives’ effectiveness has been 
found both within high-income (Wigham et al. 2014) and within low- and 
middle-income (Lagarde et  al. 2007; Ranganathan and Lagarde 2012) 
countries.
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The size of the incentive obviously affects individual responses. A theo-
retical epidemiological game model based on a questionnaire about peo-
ple’s perceptions of influenza and of vaccines found that, in developed 
countries, in order to have a sufficient proportion of the population vac-
cinated against influenza, “providing incentives to encourage vaccination 
is inevitable” (Yamin and Gavious 2013, p. 2668); the same study found 
that “socially optimal incentives to the vaccinated individuals should be as 
high as US$57” (Yamin and Gavious 2013, pp. 2668–9). But also indi-
vidual socio-economic background, culture, and religion might determine 
the extent to which incentives influence parents’ decision-making regard-
ing their children’s vaccination. For example, parents who are opposed to 
vaccination for deeply held religious reasons would probably be insensitive 
to financial benefits. However, someone without any principled opposi-
tion to vaccines and from a low socio-economic background might see a 
financial incentive as a too tempting inducement. For this reason, she 
might decide to vaccinate their children even if she would otherwise not 
have done so.

Besides, incentives might determine a “crowding out” of intrinsic 
motivation for the incentivized option or might cause parents to believe 
that the incentivized option is uncommon or not in line with social norms, 
since—so individuals might think—people need to be paid in order to be 
convinced to choose that option (Gneezy et al. 2011; Grill 2017). It is 
however worth noting that one of the aforementioned systematic reviews 
about preschool vaccination uptake in high-income countries that claims 
to have found insufficient evidence to conclude whether financial incen-
tives are effective (Wigham et  al. 2014) included both a study about 
incentives understood as positive rewards (in the form of cash lottery tick-
ets) and studies about incentives understood as avoidance of penalties (in 
the form of avoiding the withholding of certain state benefits): the con-
flicting evidence was found only with regard to the latter type. In fact, the 
only study included about positive rewards in the form of cash lottery 
tickets clearly showed that positive rewards, that is, genuine incentives, are 
effective, yielding a 21% increase in the number of vaccinations received by 
preschool children. Similarly, some evidence exists that suggests that 
incentives might be effective in middle- and low-income countries. For 
example, a study found that incentivizing child DTP vaccination 
(diphtheria, tetanus, and pertussis vaccines combined) with food coupons 
significantly increased vaccination uptake in a low-income area of Pakistan 
(Chandir et al. 2010).
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Thus, in light of this evidence, we can conclude that financial incentives 
for vaccinating one’s children might be effective, but whether they are is 
context-dependent and cannot be established a priori.

Where persuasion, nudging, and positive incentives are not effective, 
other more restrictive and more coercive policies would be required. One 
such type of policies is, as mentioned above, the imposition of penalties for 
non-vaccination, which I am going to discuss in the next section.

Disincentives

From a psychological perspective, the claim that threats of penalties are 
generally (though, as we will see, not always) more coercive than offers of 
incentives is supported by the existence of two related phenomena. The 
first is loss aversion, whereby “losing something makes you twice as miser-
able as gaining the same thing makes you happy” (Thaler and Sunstein 
2008/2009, p. 36). In other words, when individuals have to give some-
thing up, such as money in the form of a fine for non-compliance with 
vaccination requirements, “they are hurt more than they are pleased if 
they acquire the very same thing” (Thaler and Sunstein 2008/2009, 
p. 36), for example, if they were to receive the same amount of money as 
an incentive for vaccinating their children. Loss aversion, in turn, explains 
the second, related psychological phenomenon known as endowment 
effect: we tend to value the goods that we already possess more than the 
goods that we do not possess yet, even if the good in question is the same 
or if the value of the good is the same (see e.g. Kahneman et al. 1991).

Thus, generally (and why I say “generally” rather than “always” will be 
clarified below), in virtue of loss aversion and of the endowment effect, 
threatening to impose a penalty for non-vaccination is more coercive than 
offering incentives for vaccinating one’s children, other things being equal 
(e.g., the size of the incentive and of the offer is equally significant). In 
virtue of loss aversion and of the endowment effect, individual will is influ-
enced to a greater extent by threats than by offers, in terms of creation of 
options that leave individuals with “no reasonable choice” or “no accept-
able alternative”.

Now, it is true that some authoritative studies have suggested that 
money, differently from other goods, does not create an endowment effect 
and loss aversion (Zamir 2015, p. 23; Novemsky and Kahneman 2005). 
However, other studies clearly show endowment effect and loss aversion 
generated by money and therefore by the threat of financial penalties. For 
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example, a well-known experiment has shown that “framing teacher incen-
tive programs in terms of losses rather than gains leads to improved stu-
dent outcomes” (Fryer 2013). In this study, teachers were more strongly 
motivated to perform well if the prospect was losing money for poor per-
formance rather than gaining money for good performance. As the authors 
of the study concluded, “there may be significant potential for exploiting 
loss aversion in the pursuit of (…) optimal public policy” (Fryer 2013).

And indeed, one type of public policy that could exploit the same psy-
chological mechanisms is one based on penalties, or disincentives (for the 
purposes of the present discussion, I will take the two concepts as synony-
mous). This claim is further supported by the fact that among the two 
types of vaccination policies we are comparing—those based on incentives 
and those based on penalties—the difference between gains (incentives) 
and losses (financial penalties) is not merely a matter of framing, as was the 
case in the aforementioned teachers experiment; rather, it involves actual 
gains and actual losses. In the experiment above, teachers were differently 
influenced in their performance according to whether they perceived to be 
gaining or losing money, where the latter option exerted stronger influ-
ence. In the same way, it seems plausible to assume that parents would be 
influenced differently in their decision whether to vaccinate their children 
depending on whether they would receive an incentive for vaccination or 
would be required to pay a penalty for non-vaccination, where the latter 
option exerts stronger influence.

This difference between the perception of threats and perception of 
offers is reflected in the different philosophical and ethical treatment 
reserved to the two in philosophical discussions. From an ethical stand-
point, and indeed within a common-sense perspective, threats are gener-
ally considered a bad thing, while offers are generally considered a good 
thing (Hetherington 1999, p. 211). Besides, as Harry Frankfurt noted, 
threats are generally thought to require justification, whereas offers are 
generally not (Frankfurt 1973, p. 83), although this claim is, admittedly, 
quite controversial (but we can leave the issue aside for the purpose of the 
present discussion).

One clarification is in order. I have said that threats are generally, rather 
than always, more coercive than offers. In fact, the actual relative influence 
of threats and offers on individuals will depends on the size of the pros-
pected penalty or of the prospected benefit. The prospect of a very large 
incentive might exert a greater influence on many people’s capacity for 
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autonomous decision-making than the prospect of a very small penalty. 
Although I have placed penalties after incentives on the intervention lad-
der, the relative position of penalties and incentives might change when 
we compare significant incentives with less significant or insignificant pen-
alties. Therefore, large enough incentives should come after small penal-
ties on our intervention ladder, as the former are simply more coercive 
than the latter. Also, the amount of money that renders an offer coercive 
is probably not the same as the amount of money that renders a threat 
coercive. For example, because of loss aversion and endowment effect, an 
offer of a US$57 incentive for vaccinating their children might be less 
coercive for some parents than a threat of a US$57 penalty for not vacci-
nating their children. However, an offer of US$100 might be as coercive 
as a penalty of US$57, and an offer of US$150 might be more coercive 
than a penalty of US$57. Thus, we need to bear in mind that the amount 
of money that makes an offer significant is not necessarily the same as the 
amount of money that makes a threat significant.

Now, there are three main types of penalties, or disincentives, that can 
be imposed for non-vaccination. I am going to present them in the next 
three subsections in order of restrictiveness, starting with the least restric-
tive and least coercive one.

Withholding of Financial Benefits

Let us start with the withholding of financial benefits that the state would 
otherwise pay to parents. This type of policy has been introduced in 
Australia through the so-called “no jab, no pay” policy. Parents who do 
not comply with the recommended child vaccination schedule are no lon-
ger entitled to receive childcare benefits from the state. In that context, 
the policy has turned out to be effective.1 However, once again, it is dif-
ficult to generalize from a single case. As mentioned earlier, a systematic 
review (Wigham et al. 2014) concluded that there is insufficient evidence 
for the claim that denying financial benefits is effective in increasing pre-
school vaccination uptake. As was the case with financial incentives, the 
effectiveness of the intervention might depend upon factors such as the 

1 See The Guardian, ‘No jab, no pay’: thousands immunize children to avoid family pay-
ment cuts, 31 July 2016, available at https://www.theguardian.com/australia-news/2016/
jul/31/no-jab-no-pay-thousands-immunise-children-to-avoid-family-payment-cuts. Last 
accessed 26 May 2017.
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particular socio-economic circumstances or cultural background of the 
targeted population.

The withholding of benefits is in many respects equivalent to the use of 
incentives. Most evidently, the financial benefit to which parents would be 
entitled if they vaccinated their children might be seen as an incentive for 
having one’s children vaccinated. This justifies positioning the withhold-
ing of benefits close to incentives on our intervention ladder. However, 
withholding of benefits comes after and is therefore more restrictive and 
more coercive than the use of incentives because the withholding of finan-
cial benefits is analogous to the enforcement of a penalty with regard to its 
influence on individual decision-making. The reason is that at least some 
parents who decide not to have their children vaccinated would probably 
consider financial benefits to which they would otherwise be entitled as 
part of their normal baseline. Since at least some would perceive the finan-
cial benefit as part of the baseline, at least some of those who decide not 
to vaccinate their children might perceive the withholding of such finan-
cial benefits as a penalty, rather than perceiving the provision of the ben-
efits as an offer. As far as restrictiveness and coerciveness are concerned, 
the withholding of financial benefits makes people who refuse vaccination 
not only worse off than they would be if they chose vaccination but also 
worse off than they probably think they should be. Thus, the withholding 
of financial benefits would, at least in some people, probably trigger the 
same loss aversion and the same endowment effect that is triggered by the 
imposition of financial penalties. Therefore, the withholding of financial 
benefits would be more coercive and restrictive than the provision of posi-
tive incentives, to which people do not think they are entitled. The PLRA 
implies that benefits should be withheld from non-vaccinating people only 
if persuasion, nudging, and the provision of incentives turn out to be inef-
fective in realizing herd immunity from a certain infectious disease.

Tax

It has been suggested that unvaccinated adults as well as parents who do 
not vaccinate their children for non-medical reasons should be subject to 
a financial penalty proportionate to the risk of infection the unvaccinated 
poses on other people (Clarke et al. 2017). According to the proponents 
of this view, the degree of risk is a function of the severity of the disease in 
question and of its morbidity.

Now, “financial penalty” can refer to two different things: either a tax 
or a legal sanction. The main difference between the two is that in the case 
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of a tax, the behaviour which is taxed is legal, while a legal sanction means 
that the behaviour in question is illegal. When there is a legal sanction on 
non-vaccination, then vaccination is compulsory. Compulsory vaccination 
will be introduced in the last section of this paragraph and will be dis-
cussed in detail in the next chapter; here, I will briefly focus on the disin-
centive represented by a tax on non-vaccination. Taxing non-cooperative 
behaviour towards public goods would both discourage such behaviour 
and force people to internalize the costs of their failure to cooperate—
similarly to how so-called Pigovian taxes force people to internalize the 
negative externalities, that is, the costs for society, of certain behaviours 
(e.g., drinking or smoking).

We can consider taxes for non-vaccination as a more coercive policy 
than withholding of incentives or financial benefits. As we have just seen, 
the reason why some people would consider the withholding of certain 
benefits as more restrictive and coercive than pure incentives is that such 
benefits might be taken to be part of the baseline that defines the status 
quo. With respect to such a baseline, withholding financial benefits repre-
sents a threat of a penalty and therefore makes the recipient worse off. On 
the basis of the same psychological account of coerciveness or restrictive-
ness, the level of coerciveness or restrictiveness people experience would 
be even greater if the sum of money claimed by the state is money that 
people actually already possess. With respect to the baseline, that is, the 
status quo, people would be even worse off after paying a tax than after 
not receiving a financial benefit. Therefore, the influence on autonomous 
decision-making exerted by taxes is greater than the influence exerted by 
the withholding of benefits. According to the PLRA, then, taxation for 
non-vaccination is a type of policy that should be implemented only if 
policies based on persuasion, nudging, incentives, or withholding of finan-
cial benefits turn out to be ineffective in realizing herd immunity. However, 
both withholding of financial benefits and taxes represent a form of pen-
alty that is less restrictive and less coercive than the withholding of certain 
social services and goods, as we are going to see in the next section.

Mandatory Vaccination: Denying Enrolment in School and Day 
Care

A third type of penalty is non-financial in nature. Where mandatory vac-
cination is in place, children who do not comply with recommended vac-
cination schedules could be barred from enrolling in state schools or day 
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care. Mandatory vaccination is enforced in some countries, for example, in 
the US and in Italy (in the latter case only for children of preschool age). 
In the remaining of this book, I will adopt the terminological distinction 
between mandatory and compulsory vaccination (Navin and Largent 
2017). In the former case, but not in the latter, parents remain legally free 
not to vaccinate their children (e.g., by home schooling), although this 
choice comes at a cost that, as I will argue below, might be unreasonable 
for parents to choose to bear. This (conditional) freedom explains why 
mandatory vaccination comes before compulsory vaccination on our 
intervention ladder. At the same time, the fact that the choice not to vac-
cinate one’s children has certain consequences that even wealthy parents 
might find extremely costly explains why mandatory vaccination comes 
after, that is, is more coercive than, withholding of financial benefits and 
taxation on the intervention ladder. In particular, parents would have to 
provide home schooling to their children or pay for private education.

Often, conscience clauses in vaccination legislations grant exemptions 
to this mandate on the basis of parents’ religious or philosophical (depend-
ing on the legislation) opposition to vaccines. At the moment, all but 
three states in the US (California, West Virginia, Mississippi) have such 
conscience clauses in their legislations. Clearly, the existence of conscience 
clauses might render mandatory vaccination not only completely non-
coercive but also ineffective. In this subsection, I will consider only man-
datory vaccination that does not allow any conscientious objection, as is 
the case also in Italy. Where conscientious objection is granted, and espe-
cially if the exemption procedure is relatively easy and not burdensome, 
mandatory vaccination would boil down to, and therefore would not be 
any more restrictive than, a form of nudging.

Now, mandatory vaccination is similar in one important respect to the 
withholding of financial benefits that I have discussed in the previous sec-
tion. Exactly like that policy, mandatory vaccination policies threaten to 
withhold a certain type of benefits from parents who do not vaccinate their 
children. However, mandatory vaccination is more coercive than the with-
holding of financial benefits because the type of good withheld does not 
have a merely monetary value. In the two cases of financial penalties exam-
ined above (withholding of benefits and taxes), people with sufficiently 
strong reasons against vaccination, a high socio-economic status, or both 
would have the option to make up financially for their vaccine refusal, 
perhaps by making great sacrifices if they are poor. But denying their chil-
dren the opportunity to attend day care or school would impose a cost on 
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both the parents (in case they cannot afford or do not want to provide 
private education) and, more importantly, their children for which it is 
more difficult, if not impossible, to make up. The cost is not merely finan-
cial, as there arguably are benefits associated with attending schools or day 
care in terms of children’s well-being and healthy psychosocial develop-
ment. Thus, unlike the case of financial penalties or of withholding of 
financial benefits, parents cannot fully compensate financially for the 
choice not to vaccinate their children. As a consequence, not only is the 
range of choices open to them more narrow than in the case of financial 
incentives or withholding financial benefits; also, and more importantly 
for the purpose of the present discussion, the choice not to vaccinate one’s 
children would often be unreasonable, given that parents would probably 
be harming their children by denying them the same education that other 
children have. Therefore, these parents would often be left with “no rea-
sonable choice” or “no acceptable alternative” but to vaccinate their chil-
dren. This means that when they have to decide whether to vaccinate their 
children, they would experience a higher level of coercion than in the case 
of financial penalties in the form of taxation or withholding of financial 
benefits, that is, situations in which non-vaccination has a merely financial 
cost which parents might find reasonable to bear.

As before, the relevant question to ask is whether mandatory vaccina-
tion is effective. And once again, answering this question is complicated. 
In California, one year after the introduction of the legislation requiring 
all children without medical exemptions to have completed their recom-
mended vaccination schedule in order to be enrolled in day care or school, 
95.6% of kindergarteners ended up immunized for the school year 
2016–17, up 2.8% from the previous year and the highest rate ever 
recorded in the state (California Department of Public Health 2017). 
However, a study on the effectiveness of state-level varicella vaccination 
mandates indicates that “the impact of the mandate is a short-run phe-
nomenon. The importance of the mandate effect relative to the aggregate 
time trend (…) is cut by more than a half by the fourth year after the 
mandate and disappears completely approximately six to seven years after 
the mandate” (Abrevaya and Mulligan 2011, p. 971). Thus, where man-
datory vaccination is not or no longer effective, a measure of last resort 
would be required, as I will briefly explain in the next section. However, 
as we shall see in the next chapter, there are other reasons in favour of 
compulsory vaccination policy that do not depend on the ineffectiveness 
of less restrictive policies to realize herd immunity.
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Compulsion

By making it illegal to refuse vaccination, compulsory vaccination would 
be the most restrictive and coercive type of vaccination policy. Compulsory 
vaccination would probably also be the most effective vaccination policy. 
In the next chapter, I will make the ethical case for compulsory vaccina-
tion, also by criticizing some of the authors who have put forward the idea 
that vaccination should be compulsory, but who have in the end mitigated 
their claim by appealing to the PLRA (Pierik 2016; Flanigan 2014).

That vaccination is compulsory means that there are legal penalties 
attached to non-vaccination. These legal penalties can range from a small 
fine to incarceration. In the next chapter, I will suggest that a significantly 
large fine is probably the most appropriate legal penalty for non-vaccination. 
In terms of costs incurred for non-vaccination, if we assume that the legal 
penalty should be financial in nature, compulsory vaccination is very similar 
to taxation for non-vaccination: in both cases we are imposing a financial 
penalty on those who fail to vaccinate. The difference is that, as I said 
above, in the case of taxation non-vaccination remains legal, while in the 
case of compulsory vaccination it is illegal. The difference is relevant 
because the fact that a certain option is illegal justifies imposing very bur-
densome legal penalties, while keeping the option legal means that the 
penalty should ideally remain within a reasonable range, since presumably 
a citizen should be put in the condition to autonomously choose between 
two legal options and therefore neither option should result too burden-
some. Thus, compulsory vaccination is more restrictive than a tax on non-
vaccination because compulsion allows an authority to enforce more 
substantial penalties that would exert a higher influence on individuals’ 
capacity for autonomous decisions. Besides, the fact itself of breaking the 
law is likely to represent a strong psychological barrier to non-vaccination, 
as presumably many people would feel uncomfortable breaking the law and 
being subject to a legal penalty, which means that their autonomy would be 
way more affected than in case they were simply taxed. In the next chapter, 
I will provide an argument for compulsory vaccination.

For the purposes of this chapter, what matters is how compulsory vac-
cination fares in terms of consistency with the PLRA. Because compulsory 
vaccination is the most restrictive vaccination policy possible, it can only 
be consistent with the PLRA if all the other possible alternatives, from 
persuasion to withholding social goods or services, have proven to be inef-
fective in realizing herd immunity, and, of course, only if we assume that the 
only aim of vaccination policies is the realization of herd immunity. Thus, 
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the PLRA implies that compulsory vaccination should be a measure of last 
resort, if what we want is simply the realization of herd immunity.

Conclusion

In this chapter, I have provided an intervention ladder that ranks possible 
vaccination policies on the basis of their degree of restrictiveness. If we 
accept that the principle of least restrictive alternative (PLRA) provides a 
reason to implement the least restrictive policy that is effective in realizing 
herd immunity, then governments have a reason to test the efficacy of pos-
sible policies in the following order, starting from the least to the most 
restrictive: persuasion, nudging, provision of incentives, withholding of 
financial benefits, imposition of financial penalties, withholding of social 
services and goods (e.g., enrolment in state school and day care; also 
known as mandatory vaccination), and, as a last resort, compulsory 
vaccination.
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