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Abstract

A particularly strong reason to vaccinate against transmittable diseases, based on
considerations of harm, is to contribute to the realization of population-level herd
immunity. We argue, however, that herd immunity alone is insufficient for deriv-
ing a strong harm-based moral obligation to vaccinate in all circumstances, since
the obligation significantly weakens well above and well below the herd immunity
threshold. The paper offers two additional harm-based arguments that, together with
the herd immunity argument, consolidates our moral obligation. First, we argue that
individuals should themselves aim not to expose others to risk of harm, and that this
consideration becomes stronger the more non-vaccinated people there are, i.e., the
further we are below herd immunity. Second, we elaborate on two pragmatic reasons
to vaccinate beyond the realization of herd immunity, pertaining to instability of
vaccination rates and population heterogeneity, and argue that vaccinating above the
threshold should serve as a precautionary measure for buttressing herd immunity.
We also show that considerations of harm have normative primacy in establishing
this obligation over considerations of fairness. Although perfectly sound, considera-
tions of fairness are, at worst secondary, or at best complementary to considerations
of harm.

Keywords Harm - Herd immunity - Infectiousness - Precaution - Thresholds

P4 Lovro Savié
lovro.savic @ethox.ox.ac.uk
' Institute of Philosophy, Ulica grada Vukovara 54, 10000 Zagreb, Croatia

Ethox Centre, Wellcome Centre for Ethics and Humanities, and Green Templeton College,
University of Oxford, Big Data Institute, Li Ka Shing Centre for Health Information
and Discovery, Old Road Campus, Oxford OX3 7LF, United Kingdom

@ Springer


http://orcid.org/0000-0003-0007-1258
http://crossmark.crossref.org/dialog/?doi=10.1007/s10728-021-00437-x&domain=pdf

Health Care Analysis (2022) 30:18-34 19

Introduction

Owing to a considerable drop in the vaccination coverage of children (34% over the
span of 5 years), the Dubrovnik-Neretva county in southern Croatia suffered a signifi-
cant outbreak of measles in 2018 [31]. For Dubrovnik, the county seat, a small city
of roughly 40,000 citizens, with over 2200 unvaccinated children, such a development
was alarming for future public health estimates. For herd immunity to be re-established,
levels of vaccination coverage needed to rise dramatically. Yet, with levels at an all-
time low, many parents in the city of Dubrovnik might have suggested, at the moment
of outbreak, that their obligation to vaccinate their children was reduced in strength,
now that the population was so far from realizing herd immunity. Their individual con-
tributions to collective immunization lacked significance for the prevention of future
outbreaks, the objection goes, seeing that few other parents were cooperating and the
general population was so far from the herd immunity threshold.

In the ethical debate on vaccinating against transmittable diseases, considerations
of harm are commonly expressed through the notion of herd immunity (e.g., [12, 29]).
Although herd immunity is an invaluable method for preventing and reducing harm at
the population level, it alone remains insufficient for deriving a strong moral obligation
to vaccinate against transmittable diseases. This paper offers two additional harm-based
arguments, which show our individual obligations to vaccinate to be strong even when
the population is well below a herd immunity threshold, or well above it.

In the first section, we unpack the notion of herd immunity and the way in which
it determines the varying strengths of individual obligations, given the changing lev-
els of vaccination coverage. In the second section, we ground a strong obligation well
below a herd immunity threshold by arguing that individuals should themselves aim
not to expose others to risks of harm. This consideration becomes stronger, we claim,
the lower vaccination coverage is, because there will consequently be more people to
expose to risk of infection. The third section establishes the strength of the obligation
well above the herd immunity threshold by exploring two pragmatic reasons to vac-
cinate—instability of vaccination rates and population heterogeneity. These circum-
stances are normatively important because of their tendency to obtain in virtually any
modern social setting. By combining the three harm-based arguments, the paper sys-
tematizes and further advances harm-based accounts in favor of an individual obliga-
tion to vaccinate. Moreover, we claim that harm-based considerations hold a normative
primacy in establishing this moral obligation. There have been recent proposals that
ground this obligation in considerations of fairness. Although we do not think the fair-
ness account is unsound, we believe it is only secondary at best, given the strength of
harm-based considerations.

The Obligation to Realize Herd Immunity
Infectious diseases can cause significant harms in populations. For example, measles

can spread quickly, infecting as many as 90% of those who come into contact with
the disease [3], and killing one person in every 5000 cases in high-income countries
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and as many as one person in every 100 cases in low-income countries [25]. Small-
pox, marked by a 30% mortality rate, easy transmission, and no known treatment, is
an even deadlier disease [13]. Influenza infects between 10 and 20% of the popula-
tion during an average epidemic, and between 40 and 50% of schoolchildren and
nursing home residents, to whom it is particularly dangerous [11: 411]. Other dis-
eases—diphtheria, mumps, hepatitis A and B, typhoid, varicella, rubella, pertussis,
polio, and now COVID-19—may also represent threats to public health.!
Individuals are not only faced with the threat of deadly harm, but due to the
infectiousness of these diseases, they may facilitate the harm further. Battin et al.
argue that individuals are vectors, and not just victims of infection, “embedded in
a web of biological relationships” [4: 77]. Being a carrier of dangerous pathogens
will in most cases introduce moral obligations for individuals, within constraints of
demandingness and feasibility, to make sure not to spread them, often at the cost
of their own preferences. Ignoring these obligations will often amount to “assault-
ing” those around us [4: 86]. Obligations may be borne by potential carriers as well;
some diseases will spread quickly, and individuals will become asymptomatic car-
riers well before having a chance to know it. Admittedly, we may sometimes come
to accept exposing others to risk at the social level. For instance, there is an over-
whelming consensus in virtually all countries that we should not give up on driving
simply because it carries significant potential to cause people harm. This is because
driving produces significant benefits for everyone [20]. Risks of serious, and even
deadly harm may thus be found acceptable, particularly when they are outweighed
by significant collective benefits, although it may often be difficult to calculate
between such risks and benefits. However, risks of harm from infectious diseases, as
we claim in this paper, have hardly seemed acceptable since the emergence of vac-
cination. According to Jeffrey Ulmer and Margaret Liu, vaccines stand out as “the
most efficacious and cost-effective of global medical interventions” [32: 291]. It is
owing to vaccination campaigns that once common diseases, like diphtheria, have
largely disappeared from public consciousness [12: 164], while some, like smallpox,
have even been eradicated.” In the great majority of cases, vaccinations are effec-
tive and safe, and most people take only minor risks to their health when they are
administered. This is not to suggest that adverse effects from vaccines are never
serious—the influenza vaccine, for instance, could cause Guillain-Barré Syndrome,
which may lead to paralysis [6]. The chances, however, of suffering serious adverse
effects are, in most cases and for most individuals, considerably smaller than risking
the contraction of the infectious disease. Therefore, the choices of both vaccination

! The better part of this article was written during the first months of the COVID-19 pandemic. We
believe that any conclusions that we draw about moral obligations to vaccinate against the transmittable
diseases mentioned here should apply in the case of COVID-19, now that effective and safe vaccines
have been developed.

2 Vaccination programs standardly include the MMR (measles, mumps, rubella) vaccine, as well as vac-
cines against pneumococcal and meningococcal infections, hepatitis B, varicella, and others (see [10]).
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and non-vaccination come with a risk of harm to the choice-maker, but a prudent
gambler would invariably bet on the vaccination.’?

A small minority of individuals, however, would be prudent not to bet on vac-
cines. Public health experts identify three groups of persons who cannot be vac-
cinated for medical reasons, and are thus vulnerable to infectious diseases: (1)
children too young to be vaccinated (e.g., children should not undergo vaccination
against measles before the age of one [7]); (2) persons for whom the vaccination is
ineffective (normally identified as vulnerable only after showing signs of infection);
(3) persons who are immunosuppressed or seriously allergic to particular vaccines
(see also [29: 387, 17: 548]). For members of these groups, the costs of vaccination
are significantly higher.

Luckily, and most importantly for considerations of harm, these groups can be
protected by indirect effects produced when others undergo vaccination. Successful
vaccination reduces the transmission of infectious pathogens within the population,
making it less likely that the vulnerable will be infected. The extent to which vac-
cination can produce indirect effects will depend on the particular infectious dis-
ease—how transmittable the pathogen is, or the nature and duration of the immu-
nity induced by vaccination [15: 912]—but estimations can be made of vaccination
rates to be reached in the population for the spread of a disease to be minimized,
and for the non-vaccinated to be protected (e.g., for measles, the rate is 92-94%).
This threshold theorem is often referred to as ‘herd immunity’. Assuming a “homog-
enously mixed” population ([1: 641, 15: 911]), reaching a herd immunity threshold
entails that the vaccinated will “serve as a protective barrier against the likelihood
of transmission” [22: 264], thus also preventing outbreaks of infection. Importantly,
herd immunity is not a guarantee against the infection spreading altogether, but
makes it much less likely that any infected individual will come into contact with
those who are vulnerable [12: 162].*

As a public good, herd immunity is both non-excludable and non-rivalrous. If a
good is non-excludable, then no one can be excluded from the benefit produced by
the good. All members of vulnerable groups will be afforded protection within a
population that has realized herd immunity, but so will those who elude vaccination
for non-medical reasons. The claim that herd immunity is non-rivalrous means that
the extent to which a vulnerable (or any other) person benefits from herd immunity
is not affected by the extent to which another person benefits from it ([12: 163164,
17: 548]).

We join theorists who hold that we have a collective harm-based moral obligation
to realize herd immunity (e.g., [12, 16, 28]). For individuals, this translates into a

3 To illustrate, the chances of suffering adverse effects from receiving a dozen standard vaccines for
infectious diseases would still be decidedly slimmer than contracting the measles virus in a susceptible
population. For those individuals unlucky enough to suffer adverse effects from vaccination, many coun-
tries have instituted injury compensation programs. See [21] for an overview of such programs.

# Yash Paul has argued, and Dawson followed suit, that ‘herd protection’ is the more appropriate term
for the described effect, while ‘herd immunity’ should denote the “secondary spread of attenuated
viruses and bacteria” [27: 301]. For terminological consistency with the literature, we will stick to the
more established term.
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personal obligation to undergo vaccination (or to have one’s children vaccinated),
when this does not incur significant medical costs to them (or their children).’ By
doing so, the individual contributes to the collective effect of minimizing the risk of
harm to members of all vulnerable groups. Conversely, the more individuals fail to
vaccinate when herd immunity has been realized, the more likely it is that the good
will be eroded, and that individuals (particularly those from vulnerable groups) will
be susceptible to and suffer significant harms.®

Vulnerable individuals are normally identified as belonging to one of the groups
we mentioned earlier. But realizing herd immunity also carries special significance
in precarious circumstances for public health—e.g., when infections threaten public
life (due to the seasonality of certain diseases), or when outbreaks erupt unexpect-
edly and are difficult to control [33: 3123]. Herd immunity will protect anyone in
such circumstances who failed to protect herself via vaccination or who is under-
immunized. Of course, the obligation for individuals to collectively help the vulner-
able by realizing herd immunity will not obtain in all public health circumstances.
For instance, public health providers may have a record of offering bad service in
terms of standards of effectiveness, safety, or transparency [33: 3125]. The moral
requirement for individuals to be vaccinated, we contend, can be made only in the
presence of reliable medical service, including the administration of safe vaccines.

We want to emphasize two key features of our claim. The first is that any request
for exemption for not contributing to herd immunity, as hinted, must be backed
by well-established medical reasons, and not by religious or lifestyle beliefs.” The
grounding of our case for vaccination in considerations of harm should easily show
why personal beliefs or their significance for holders of comprehensive views should
be insufficient to secure an exemption. In this paper we will assume that, standardly,
individuals are not, or should not be allowed to act upon their religious or lifestyle
beliefs if this entails the risk of significant harm to others (provided the action does
not produce a collective benefit that others accept). Since holders of religious and
lifestyle beliefs can erode the benefit of herd immunity by refusing to vaccinate, they
expose others to risk of significant harm. It is thus impermissible for individuals to
dismiss their collective moral obligation to realize herd immunity on the grounds
of religious and other lifestyle beliefs.® We later discuss whether they may request
exemptions if vaccination rates for infectious diseases are well below or well above
herd immunity thresholds.’

5 Hereinafter, we will understand the obligation to be vaccinated to include the obligation to vaccinate
one’s children, unless stated otherwise.

% An example of such erosion is a failure of herd immunity in Japan after 1994, causing excess deaths
among the elderly. Reichert et al. show that the deaths were due to a drop in influenza vaccination rates
among schoolchildren, which previously produced an indirect effect that protected the elderly [30: 893].

7 We understand lifestyle beliefs to include any non-religious comprehensive beliefs that fail to appeal to
any public reasons, i.e., those that could resonate with other members of society.

8 As Flanigans apt analogy shows, “prohibiting religious citizens from turning themselves and their
children into biological weapons is a justifiable policy even if religious citizens cannot see it that way”
[16: 18].

® For a more elaborate account concerning religious exemptions for vaccination, see [28, 29].
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Second, here we specifically advocate a moral, and not a legal harm-based obli-
gation to undergo vaccination. By this, we do not suggest that harm brought about
by non-vaccination can never be sufficient for establishing a program of mandatory
vaccination; if anything, considerations of harm are often thought to be the most
obvious driver for instituting coercive policies [23]. Instead, we mean to say that,
first, considerations of causing and preventing serious harm should in themselves
strongly motivate individuals in their moral behavior. Individuals should not require
the threat of having their wrists slapped by the state in order for them and their chil-
dren to undergo vaccination. If this is, however, insufficient to prompt individuals,
legal means may be considered, as ‘Plan B’, to ensure that the vulnerable are pro-
tected, although these would possibly have to be weighed against other important
considerations, such as individual liberty and social trust. Second, even if the legal
means are justified, governments may find it difficult to come up with appropri-
ate regulation, and in a timely fashion. Such is the current state of the COVID-19
pandemic. In the absence of an established legal framework for vaccination against
COVID-19, many individuals might be asking themselves whether they should vac-
cinate in light of some moral obligation. Our considerations here offer critical guid-
ance for their decisions.

We now turn to showing why the individual obligation to undergo vaccination,
if solely driven by realization and preservation of herd immunity, may significantly
vary in strength given vaccination coverages in a population. To fully comprehend
the effect of herd immunity and of each individual vaccination that contributes to it,
we should examine how individual contributions relate to the herd immunity thresh-
old. Jonathan Glover offers a broad distinction between (a) an absolute threshold,
where an effect is produced only when the threshold is reached, and (b) a discrimi-
nation threshold, where every single increment produces an effect, but such that is
too small to be noticed on a large scale [19: 127]. Herd immunity, we find, fits nei-
ther of these two categories neatly. Instead, the benefit of each vaccination to the
non-vaccinated rises as we approach the herd immunity threshold. In other words,
the value of increments peaks at the threshold for that particular infectious disease.
This is because individual vaccinations, as we approach the threshold, close off the
remaining ‘routes of disease’ that still threaten the non-vaccinated. Well below the
threshold, on the other hand, individual vaccinations are much less significant in
themselves for contributing to the collective effect, although their benefit is not com-
pletely non-existent.'”

Imagine a micro-society of ten people that could come under threat of a danger-
ous infectious disease, for which a vaccine is well-researched, available, and very
effective at reducing transmission. Imagine that individuals X and Y are vulnerable,
and cannot be vaccinated, while persons A—H can, and if they do, they will all mount
the same positive response to the vaccine. Finally, imagine that X and Y rarely if ever
come into contact with each other, and will not infect each other if everyone else
undergoes vaccination. The starting point, however, is that no one is vaccinated. If

10 It might be more appropriate to speak of a herd immunity peak, rather than a threshold. Once again,
however, we stick with the established terminology.
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A undergoes vaccination, this benefits X and Y, but not significantly, because they
can still contract the disease from seven other persons, B-H. In numerical terms, A’s
vaccination reduces the probability of infection by 12.5%. If B follows A’s example,
the benefit is once again small, but greater than when only A vaccinated, since there
are now fewer persons who may infect X and Y as a result of B’s vaccination, i.e.,
this reduces the probability of infection by 14.3%. Fast forward to the final person
vaccinating—H. If H vaccinates, assuming all other non-vulnerable persons have
vaccinated before him, then all the sources of disease for X and Y will have been
cut off, and the reduction of the probability of infection will have reached 100%.
Thus, H’s vaccination is most significant to X’s and Y’s benefit; although persons
A-G have diminished the risk of infection in the micro-society, it is H’s vaccination
that puts the stamp on deterring the threat to X and Y, and, we believe, produces the
strongest moral obligation.

Strictly from the perspective of herd immunity, we believe that the strength of an
obligation to vaccinate for the sake of the vulnerable should track the benefit that the
single vaccination produces for them. Since the individual benefit of H’s vaccination
to X and Y is significantly greater than that of A, H seems to have a stronger obliga-
tion to vaccinate than A. Marcel Verweij hints at this kind of reasoning, stating that
“if most people forgo vaccination against influenza, the effects on public health of
my choice for vaccination will become negligible [...] (I)f non-compliance is com-
mon, my obligation to contribute to prevention will weaken or even fade away” [34:
329-330]. In a similar way, Derek Parfit has once claimed that individuals should
contribute to some collective benefit only if they believed that enough of their peers
will act in the same way [26: 77]. If there is no coordination among those potentially
undergoing vaccination, and there are few contributors, then from the perspective
of realizing herd immunity individuals have a weak moral obligation to vaccinate.!

Above the herd immunity threshold, some believe that the individual obliga-
tion to vaccinate evaporates completely. Angus Dawson believes that once the herd
immunity threshold has been reached, further individual vaccinations produce no
additional benefit (and may, in fact, incur a cost), and should therefore not be obliga-
tory [12: 171-177]. Roland Pierik claims that, since herd immunity is sufficient to
protect public health, some exemptions to vaccination could be justifiable, if a prac-
ticable and justifiable exemption system could be devised [28: 226—228]. Thus, even
if we maintain that individuals are obligated to vaccinate just above the threshold, in
order to keep the population ‘above water’, current harm considerations expressed
through the value of herd immunity do not explain why individuals should vaccinate
well above the herd immunity threshold.

We turn to explicating two compelling arguments grounded in harm that comple-
ment the obligation to realize herd immunity. We start from the obligation to vac-
cinate below the threshold.

1 We are making a harm-based claim here. Alternatively, a fairness-based claim could be made that the
individual is not obligated to contribute because others are not doing their fair share. We discuss fairness-
based arguments in the third section.
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The Obligation Below the Threshold

The argument that obligations to vaccinate are strongest around the herd immu-
nity threshold leaves us with a counterintuitive implication. If there are a signifi-
cant number of non-vaccinators who spurn their obligation to contribute to herd
immunity, thus moving us further away from the herd immunity threshold, the
obligation to vaccinate becomes weaker for everyone. The intuition should rather
be, it seems, that if there was a concerted effort by a non-vaccinating group to
lower the vaccination rates in a population, the obligation to vaccinate should
become stronger for others.

In this section, we argue that aside from the obligation to contribute to a pop-
ulation-level effect in order to minimize the risk of harm to the vulnerable, we
should also make sure that we ourselves do not cause significant harm to those
around us, provided this comes at no significant cost to us. This obligation is
strengthened, we contend, the lower vaccination rates are, because there will then
be more of those susceptible to disease, and consequently, we will be more likely
to transmit deadly pathogens to others. In order to argue for a stable harm-based
obligation to vaccinate below the herd immunity threshold, we must accept, or so
we claim, both the collective obligation to establish herd immunity elaborated in
the previous section, and the obligation that we ourselves not harm others, which
we elaborate here.

The basic argument is simple. Although my contribution to herd immunity
might be insignificant, given inadequate contributions by others, my infectious-
ness could still be decisive in whether a particular person will become danger-
ously infected, possibly causing that person significant harm [17: 551]. Since it
would be wrong for people to expose others to risk of significant harm, they have
the obligation to vaccinate, thus curbing their (prospective) infectiousness better
than they would otherwise be able to. Admittedly, the chances that we ourselves
would transmit infection are small in a population where virtually everyone is
just as much a threat. But as Jessica Flanigan says, this does not entitle non-vac-
cinators “to harm others, despite the fact that the risk of harm is of low-probabil-
ity, their victims are unlikely to identify them, and they do not intend to injure
their victims” [16: 8]. Flanigan illustrates this point neatly with her comparison
between not vaccinating and firing a gun into the air and thereby endangering
innocent by-standers. The refusal to vaccinate, she claims, constitutes the same
kind of potentially harmful reckless conduct, and exposes others to risk of harm
in a morally analogous way [16: 7].

The obligation that we ourselves not expose others to harm is further strength-
ened, we claim, by the increased numbers of those that we are exposing. Because
most individuals are, by hypothesis, neglecting their obligation to vaccinate,
there will be more of those who might be struck by our proverbial bullets of non-
vaccination. The significance of non-vaccination risk is thus increased, it seems,
as “the pool of people who are exposed to the risks of transmission becomes
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greater” [16: 12].'2 If this is correct, and if our sense of obligation should track
the numbers of those who we might endanger, then the moral obligation to vac-
cinate should become stronger the lower vaccination rates are. This explains why
we might believe that there are specially placed individuals in society, like the
staff in nursing homes [34: 326] and health care workers [2], who should have a
particularly strong obligation to vaccinate due to the number of vulnerable people
with whom they come into contact.

This is not to suggest that exposing a single vulnerable person to risk of seri-
ous harm represents only a minimal moral transgression. We only contend that our
moral sentiment seems rightly sensitive to the prospect of harming many, compared
to the prospect of harming only few. It would be morally negligent to shoot bullets
into an area containing a single person, but it seems downright atrocious to open fire
in a densely populated area. Still, both acts should be considered morally wrong.'?

It could be argued that Flanigan’s gun-firing example does not accurately illus-
trate the manner in which individuals expose each other to risk of harm when vac-
cination rates are low. If not being vaccinated is sufficient for individuals to be as
negligent as those who fire their guns into the air, then the circumstances of low vac-
cination rates are more akin to a gun-firing free-for-all, in which the majority of the
population participates. Perhaps not vaccinating is indeed on a par with firing a gun
into the air and exposing others to risk of harm, but these others expose us to risk
of harm in exactly the same way, and, assuming they have access to vaccination and
are refusing it, should hardly be characterized as innocent by-standers. At the very
least, they knowingly and willingly expose themselves to risk of harm. Revising the
gun-firing analogy in this way prompts two objections that bring our obligation well
below the threshold into question.

First, what do we owe those who have knowingly and willingly placed themselves
under risk of serious harm? While it seems beyond doubt that we have an obliga-
tion to protect the vulnerable (those listed in the first section), others have become
vulnerable of their own accord, and have, in addition, made themselves threats. Why
should we have to undergo vaccination for their sake? Knowingly and willingly
exposing oneself to harm of infection should, arguably, not add to the obligation set
that others need to abide by to prevent that harm.

Still, this hardly seems sufficient to waive already existing obligations within
that set, which certainly includes adopting low-cost measures of prevention.
Imagine that a jaywalker is crossing the road that you are driving on. If you do not
significantly reduce your speed, which is, presumably, within permitted limits,

12 It should be noted that the extent of the risk is also determined by other factors, such as density or
size of the population that is being endangered; it would be desirable if feelings of moral obligation were
sensitive to these factors as well. We will treat them here as background factors. Unless a population is
particularly small and sparse, agents should assume that an increase in the number of the non-vaccinated
makes the risk of their own non-vaccination more significant.

13 Note that the numbers factor should also bear on our considerations in the sense that we could be
decisive in the chain of transmissions that reaches the vulnerable who cannot be vaccinated for medical
reasons. The more non-vaccinated individuals there are, the more routes of disease there are for “our”
pathogens to potentially reach the vulnerable.
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you will risk hitting the jaywalker and significantly harming him. Do you have an
obligation to hit the brakes and reduce your speed? We believe most would share
the intuition that you do. Note that carrying this obligation out even comes with
a small risk to your own safety (hitting the brakes could cause a serious traffic
accident); yet, we believe the intuition that we are obliged to hit the brakes would
persist.

It could be maintained that an obligation to adopt minimal measures of harm
prevention does not obviously translate into an obligation to vaccinate, since there
are other less demanding measures that could be taken to prevent the transmission
of pathogens (like staying at home, maintaining a distance from others, or wearing
a face mask). The controversial question is what constitutes this ‘bare minimum’
in harm prevention. Does it require less than vaccination? Supportive of vaccina-
tion as this bare minimum is the fact that, with many diseases, individuals could
be asymptomatic carriers and represent viable threats without knowing it. Adopting
other measures might only be sufficient to prevent harm if they are undertaken most
of the time.

Second, in a gun-firing free-for-all, any person could be harmed by any num-
ber of shooters. In circumstances of low vaccination rates, it could be argued that
my vaccination will prevent me from infecting another person, but will ultimately
not make a significant difference to whether that person is infected. If persons are
exposed to the extent that they will be infected anyway, the objection goes, then
we should not be burdened by the obligation to vaccinate. Our knee-jerk reply to
this objection is that such predictive certainty is unconvincing in considerations of
public health, and for all individuals. But let’s imagine for the sake of argument that
the prediction holds water. Even then, some authors claim, not vaccinating would
be wrongful. Jason Brennan has argued that we should abide by the ‘clean hands
principle’, according to which there is a “moral obligation not to participate in col-
lectively harmful activities”, even if the outcome is overdetermined [5: 40]. Brennan
uses the example of a firing squad, in which:

A band of 10 sharpshooters is about to kill an innocent child. They have been
trained to shoot in such a way that each shot will hit the child at the same time,
and each shot would be fatal on its own. You can’t stop them from killing the
child. They ask you if you'd like to join in and take the 11™ shot [5: 40].

Brennan argues that joining in with the sharpshooters violates the clean hands
principle. Unlike the harm-based arguments we have so far defended, this principle
points to a wrongness that is not sensitive to vaccination rates or considerations of
prevention on the population level. Still, the principle would be sensitive to the con-
sideration that, well below the threshold, there is a great number of those exposed
to risk of harm. By not vaccinating, an individual could participate in the harm of
many, thereby violating the clean hands principle for each exposed individual. Thus,
if we are convinced by the clean hands principle, the numbers of those susceptible to
harm should still be a weighty consideration. Therefore, even if vaccination makes
no difference to those around us (which is at best dubious as a general prediction),
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it could still constitute a violation of a moral rule that is more likely and frequently
broken well below the herd immunity threshold.'*

Let us take stock. In this and the previous section, we have presented the first
two harm-based arguments for a moral obligation to vaccinate. Most importantly,
we argued that the two arguments run in opposite directions in terms of the strength
of the obligation that they establish, given the different levels of vaccination cover-
age. Whereas the herd immunity argument establishes that the obligation becomes
stronger as we draw closer to the herd immunity threshold, but is somewhat weak
well below the threshold, the argument that we not harm others ourselves gener-
ates the strongest obligation at the lowest levels of vaccination coverage. The two
arguments are appealed to at different levels of vaccination coverage, which is why
both are required for a stable harm-based moral obligation to vaccinate. But is the
obligation stable even beyond the herd immunity threshold? We turn to this in the
following section.

The Obligation Above the Threshold

In the previous two sections, we have spelled out two arguments grounding an indi-
vidual obligation to vaccinate when rates are close to the herd immunity threshold
(on either side) and well below it. If individuals discharged this obligation up to the
point of reaching herd immunity thresholds for all mentioned infectious diseases, an
important milestone for public health would already be reached. But would the obli-
gation for individuals persist if herd immunity is secured? As stated in the first sec-
tion, many individuals will want to avoid vaccination for religious and other lifestyle
beliefs. We claim that for considerations of feasibility, which are relevant in virtually
any modern social setting, the obligation to vaccinate should persist. In claiming
this, we rely strictly on harm-based considerations.

Accounts centered on harm have already been flagged, mainly by their own pro-
ponents, for their problems with grounding the obligation to vaccinate once the
good of herd immunity has been obtained. As we mentioned, Dawson argues against
such an obligation because vaccinating above the herd immunity threshold pro-
duces no additional benefit to others, since herd immunity will have already mini-
mized potential risks of harm; in fact, individuals who vaccinate in these circum-
stances are exposed to unnecessary risk given vaccination’s possible adverse effects
[12: 171-177]. In other words, why expose a person to risk of vaccination if she
is already protected by herd immunity? In a similar vein, Pierik believes that high
vaccination rates might allow for exemptions from vaccination [28: 226]."> How-
ever, both Dawson and Pierik stress that there are important pragmatic reasons to
maintain vaccination rates as high as possible. Here, we offer two of what we regard

4 We do not discuss the principle at length here, mostly because we are not convinced by the assump-
tion that single vaccinations never make a difference well below the threshold.

15 Similarly, Brennan holds that vaccination should not be mandatory if vaccination rates are sufficiently
high [5: 37].
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to be the main pragmatic reasons that lend support to maintaining the obligation to
vaccinate above the threshold. These weighty reasons arise in circumstances that,
we hold, are ubiquitous even in the most advanced, currently feasible public health
settings.

Before turning to these reasons, we should note that arguments in favor of the
obligation to vaccinate have also been forwarded on fairness-based accounts. Most
recently, Alberto Giubilini has argued that any individual who is able to reasonably
bear her fair share of the burden in realizing herd immunity has an obligation to do
so, regardless of the impact that her contribution makes to the collective outcome
[18: 50]. Deciding not to contribute our part in fulfilling a collective obligation
means treating other obligation holders unfairly [17: 555]. A purported strength of a
fairness-based account is that it is supposedly more successful than the harm-based
account at explaining why the obligation should persist beyond the herd immunity
threshold. If individuals do not have medical reasons for non-vaccination, but have
failed to take up their reasonable share of the collective burden, then they are treat-
ing those who have contributed to the collective good of herd immunity unfairly,
even if herd immunity has already been realized. Thus, the fairness-based account
more easily accommodates the intuition that there is something wrong with free-
riding on herd immunity.

The soundness of this moral implication hardly seems controversial. Yet, our
focus here remains on the harm-based rationale, for two reasons. We want to suggest
that fairness considerations are either merely complementary to considerations of
harm, or merely secondary to them.

Let’s take each possibility in turn. As we will show in this section, on a harm-
based account, individuals are advised to vaccinate above the herd immunity
threshold as a final precaution against herd immunity breaking down and against
individuals themselves exposing others to risk of serious harm. Insofar, the argu-
ment for vaccinating above the threshold is supplementary to our two previous
(and more foundational) arguments in favor of vaccination, in circumstances
below and around the threshold. A fairness-based account, on the other hand,
successfully justifies the obligation around and above the threshold, but makes a
much weaker case for it well below the threshold. If hardly anyone undergoes vac-
cination in a population, then it is hard to see why an individual would be treating
others unfairly by not vaccinating. Giubilini et al. themselves acknowledge that
if a fairness-based obligation existed in such circumstances, such an obligation
would be weak, “and indeed it would be the weaker, the higher the number of
people around me who fail to make their contribution” [17: 558]. Thus, using
fairness as a standalone principle runs into difficulties with getting the obligation
to vaccinate off the ground, when vaccination rates are extremely low. But Giu-
bilini et al. add that fairness considerations can be replaced in such circumstances
by considerations of harm, since individuals would retain the obligation “to be
vaccinated in order to minimize the risk of harming others” [17: 558]. Therefore,
the fairness account fails at grounding the obligation below the threshold, and
requires an alternative justification to cover a particularly significant blind spot,
for which harm-based considerations are particularly suitable. The harm-based
account, on the other hand, establishes the moral obligation to vaccinate, based
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on the two arguments we have presented in the previous two sections, from low
vaccination rates to at least the point of realizing herd immunity. In this sense, the
fairness account may be merely complementary to considerations of harm, since
the latter seem to be more foundational in establishing the obligation.

But the fairness complement is required, we believe, only if considerations
of harm cannot by themselves justify the obligation to vaccinate in all circum-
stances, which this section will try to argue against. If harm can justify the obli-
gation in all circumstances, then, we believe, fairness considerations, although
sound, become merely secondary to them. Although the fairness argument suc-
cessfully highlights the injustice of not doing your fair share and free-riding on
the contributions of others, these contributions concern the establishment of herd
immunity, the purpose of which is to minimize harm. Surely, individuals should
care about not treating others unfairly, but a more pertinent consideration in mat-
ters of infection is whether others will be exposed to risk of possibly deadly harm
as a result of our inaction. Insofar, as long as harm can justify the obligation on
all sides of the herd immunity threshold, it should be a sufficient and more pri-
mary justification for the obligation to vaccinate. Giubilini himself states that this
might be the limit of the fairness consideration:

We can think of fairness as a subordinate or secondary goal of vaccination
policies: we do not enforce vaccination policies in order to promote fairness,
but once we decide to enforce vaccination policies in order to realize herd
immunity and prevent harm, fairness does become one of the goals of these
policies, because herd immunity should be realized fairly [18: 108; emphasis
in original].

Let us now turn to the pragmatic reasons for vaccination above the threshold.
They point to the feasibility constraints in establishing the conditions of minimal
harm from infection, and serve as a precaution by buttressing herd immunity. We
will mention two such reasons here.

First, even in the most modern public health settings, vaccination rates are prone
to changes, which are often difficult to track in a timely and precise fashion. In
fact, one aspect of the modern setting—population movements—arguably exacer-
bates these issues. Because individuals are now able to effortlessly travel from one
country to another [17: 557], and change one’s place of residence much more easily
than only a few decades ago, public health systems are facing greater challenges to
make reliable estimations about vaccination coverages. For instance, in cities (like
Dubrovnik) and countries that host a significant number of tourists, this will be a
near impossible task, at least during the tourist season. Attempting to protect the
vulnerable may thus require even higher vaccination rates, under the precautionary
assumption that the individuals coming into contact with the population are not vac-
cinated. In addition, individuals should be expected to vaccinate not only to protect
the vulnerable members of their own population, but also of other populations, when
they travel or migrate. There are, of course, further reasons why vaccination rates
are sometimes unstable, and their monitoring unreliable. Fine et al. state that statis-
tics may be inaccurate (or even falsified), and that vaccination is sometimes poorly
administered or taken outside the recommended schedule [15: 914]. Or consider that
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vaccination rates have a standard tendency to drop, potentially below herd immunity
levels, when children are born and vaccinated persons die.

The non-vaccinated person may thus face epistemic problems if she is attempt-
ing to assess the strength of her obligation by looking at immediate vaccination
rates. These rates are both sufficiently unstable, and their tracking too delayed for
individuals to make informed assessments about the exact strength of their obliga-
tions. Recall that for most of these infectious diseases, herd immunity thresholds
are over 90%, and it may represent a significant difference to the obligations of indi-
viduals whether the rates are one or two percentage points up or down. Because reli-
able information is often unavailable, individuals ought to vaccinate as a matter of
precaution.'®

Second, we mentioned earlier that herd immunity estimations are made under
the assumption of a “homogenously mixed” population. This assumption is often
unwarranted, due to “age-related, genetic, geographical, social, and behavioural fac-
tors” [1: 643]. Non-vaccinated individuals are often clustered together, for example,
in schools and communities [29: 391], making them more vulnerable to outbreaks
[15: 914]. These population clusters are particularly formed around shared religious
beliefs, i.e., among individuals who are granted religious exemptions from vacci-
nation ([14, 24]). Since these non-vaccinated individuals tend to interact with one
another more so than with others, they find themselves at increased risk of harm
[15: 914]. One recent finding strongly implicating this point concerns Jewish and
Mennonite communities in New York, who accounted for over 75% of all measles
cases in the US in 2019 [8]. When population clusters are present, the population
might require a higher vaccination rate in order to be protected ([1: 643, 28: 228]).
This effectively places a significant feasibility constraint on the normative possibil-
ity for individuals to reject vaccination on religious and lifestyle grounds above the
threshold.

Holders of these religious beliefs might object that putting pressures on them to
vaccinate is objectionably paternalistic to them and to other members of their reli-
gious communities. As part of a population cluster, they primarily place those indi-
viduals under risk of harm who would be willing to accept such risks anyway. In
addition, the content of their beliefs makes vaccination particularly costly to them,
and their peers would never require them to compromise their way of life by vac-
cinating. In short, the idea is that pressuring the religious community into adopting

16 We have to make an important concession here. Since arguments in favor of vaccinating above the
herd immunity threshold represent precautionary considerations meant for buttressing herd immunity,
they will be stronger the higher herd immunity thresholds are for particular diseases. This is because the
higher herd immunity thresholds are, the less “room” there is above the threshold, and consequently, the
more there is reason for precaution. Insofar, the harm-based argument for vaccinating above the threshold
is stronger for diseases like measles (herd immunity threshold of 92-94%) and pertussis (also 92-94%)
than for mumps (75-86%) or polio (80-86%). This is not to say that precautionary considerations do
not apply to diseases with herd immunity thresholds below, say, 90%, but it might be feasible for some
diseases that precautions beyond a certain point are no longer necessary. Even so, in such cases, fairness-
based considerations might complement harm-based ones. We thank Abhishek Mishra for raising this
concern to us.
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the obligation to vaccinate, in order to minimize infection among them, disregards
what members of this community consider to be good for them.

While it does seem reasonable for members of population clusters to agree to
greater risk of harm, they should not be permitted “to put their children at avoid-
able risk of death and suffering” [29: 382]. Children in population clusters (or at
least a significant portion of them) cannot provide informed consent to risks of harm
brought about by non-vaccination. Given that parents will not be able to avoid com-
ing into potentially infectious contact with their own children, these risks cannot
be isolated only to those who would consent to them. Adults within the population
clusters could argue that they will vaccinate their children, while remaining unvacci-
nated themselves. This will indeed protect most children within the cluster, but some
will remain under significant risk of infection. This is because some children are
either too young to be vaccinated, or they belong to one of the two other vulnerable
groups.'” Given the greater incidence of infectious disease in population clusters,
vulnerable children will inescapably be exposed to considerable risks. An obligation
to vaccinate should thus persist, even for adults within population clusters.

Finally, some authors have suggested that requirements for vaccination in a popu-
lation could be arranged via a lottery ([5: 37, 28: 235]). The purpose of the lottery
would be to provide exemptions for a small minority, but with an algorithm in place
that would ensure homogeneity. Typically, we would conceive of such a suggestion
to regulate mandatory vaccination, but it is not outside the realm of possibility for
it to strictly coordinate our moral obligations to vaccinate. If such a lottery scheme
were feasible, then the harm-based argument for vaccinating above the threshold
would lose force, and our claim that the moral obligation is stable on both sides of
the threshold would be compromised. However, the lottery proposal runs into its
own feasibility problems. For one, the lottery would have to be frequently repeated
given the instability of vaccination rates that we described. Additionally, if the pur-
pose of the lottery is only to help us assign a moral (and not a legal) obligation,
the program would somehow have to compensate for the possibility of imperfect
compliance. This would once again likely be accomplished by drawing fewer lots
for exemption, thereby possibly assigning some obligations above the threshold. In
short, the lottery proposal could establish some variance in assuming the obligation,
but it remains to be seen whether this can be worked out in practice.'®

17" Consider, also, that vaccination is not a guarantee against infection (the measles vaccine, for instance,
is only 93% effective after one dose, and 97% effective after two doses [9]).

18 We thank Luca Malatesti for bringing the lottery objection to our attention. Interestingly, if the lottery
scheme could achieve the disappearance of the obligation above the threshold on a harm-based account,
it would likely do so on a fairness-based account as well. Assume that everyone in the population enters
the lottery, i.e., that no one is trying to avoid it, and that everyone intends to undergo vaccination if they
are not drawn. Assume also that there is no foul play in the lottery itself. It could be argued that the per-
son who is drawn, and is thereby licensed to avoid vaccination, is not treating others unfairly when she
does not vaccinate. She has accepted the same odds and terms as everyone else. Unless we believe there
is something unfair about these terms, which is not obvious in the least, there seems little reason to reject
that the outcome of the lottery is fair.
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Conclusion

In this paper, we offered three harm-based arguments in favor of a strong indi-
vidual moral obligation to undergo vaccination. These arguments, we believe,
show our obligation to be strong even when the population is well below or above
a herd immunity threshold. First, we argued that individuals should participate
in the collective effort of establishing herd immunity, thereby minimizing the
spread of infection. Second, contrary to the claim that our obligation to vaccinate
wears off when the population is well below the herd immunity threshold, we
argued that it is in fact strengthened the lower vaccination rates are, given the
increased numbers of those who we might put in harm’s way through our indi-
vidual infectiousness. Third, we provided pragmatic reasons for the claim that
the moral obligation persists when the population has already established herd
immunity, that is, once the population is well above the herd immunity threshold.
These pragmatic reasons, we contend, are grounded in the feasibility constraints
of establishing the conditions of minimal harm resulting from infections. Vacci-
nation rates are difficult to track and are susceptible to changes due to population
movements and shifting population demographics. Owing to the related epistemic
issues pertaining to vaccination rates, the individual moral obligation to undergo
vaccination persists in the form of a precautionary measure.
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