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Abstract

The COVID-19 pandemic has led us to witness behavior change in pursuit of
collective goals on an unprecedented global scale. All individuals were asked to
make an effort, with the personal costs varying in magnitude. Behavioral sci-
ences, which have increasingly become part of the public policy toolbox of many
countries, proved critical in supporting this change. This chapter highlights where
and how applied behavioral science was most relevant to the pandemic policy
response, describes some concrete examples of applications, and gives a flavor of
how these varied around the world. The focus is on examining features that
enhance cooperation, behavioral levers that help promote health preventive
behavior and vaccination, challenges in scientific communication, and how to
combat misinformation. Behavioral science was widely used in some countries
during the COVID-19 pandemic and not in others. Some applications were
successful, but others were not. Reflecting on why and how it contributed to
the pandemic response is important as the challenges the world faces in this
century will require global cooperation and widespread behavior change.

Introduction

At the global level, despite all the political, economic, and social grief it has caused,
the COVID-19 pandemic has been viewed first and foremost as a medical problem.
This is understandable. The primary scientific challenges faced by humanity were to
identify the virus behind the disease (SARS-CoV-2), develop tests, understand
transmission mechanisms, build epidemiological models, design effective treat-
ments, and develop vaccines. Nevertheless, prior to the availability of effective
vaccines, while medical evidence and knowledge were paramount in understanding
and responding to the pandemic, humanity’s main defense against COVID-19 was to
change our behavior.

“Behavior change” is an expression one encounters more and more in the world
of policy, often in connection with some of our greatest policy challenges, such as
reducing obesity, cutting greenhouse gas emissions, or avoiding reckless financial
decision-making. The concept of behavior change sounds simple but, as the endemic
nature of the abovementioned policy problems implies, obtaining behavior change is
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often far from simple. Over the past two decades, the social and behavioral sciences
have made strides in applying scientific findings to policy problems that require
behavior change and, in some cases, embedding behavioral research into the relevant
policymaking process. This chapter considers how these methods have been applied
in the context of the pandemic.

Viewed through the lens of behavioral science, the required behavior change had
some specific characteristics. First, it needed to be a coordinated collective action.
Second, it required a communication of relatively complex medical information and
an associated level of risk. Third, this occurred in a changing context in which new
scientific information was altering understanding; that is, there was uncertainty as
well as risk. Fourth, a specific behavior, participation in vaccination, was crucial to
policy success. Fifth, this appeared during a period of high concern about the extent
to which misinformation, especially online misinformation, is distorting public
understanding of science and the practice of politics. Lastly, the timing of the
pandemic also followed a period when applied behavioral science had rapidly
expanded into multiple areas of policy research in many countries.

These facts inform the content of the current chapter. What follows is not an
exhaustive review, which would be too extensive an exercise for the current chapter.
Rather, the aim is to highlight where and how applied behavioral science was most
relevant to the pandemic policy response, to describe some concrete examples of
applications, and to give a flavor of how these varied around the world.

Multiple Collective Action Problems

Almost all behavior designed to prevent infection during a pandemic has a collective
element. Consider some simple examples. If an individual meets fewer people,
maintains social distance from others, and wears a face mask, as well as protecting
themselves from infection, they prevent likely downstream infections of others. If
they self-isolate at the first sign of symptoms, likely infections are further reduced. If
everybody complies with these public health restrictions, causing overall infections
to fall, society gains from reduced risk and less pressure on health services. By
contrast, if individuals refuse to take an effective vaccine that the majority of their
fellow citizens take, as well as taking a risk with their own health outcomes, they
place a greater burden on others. The nature of infectious disease means that the
problem posed by the pandemic is unavoidably collective; “we are in this together”
is not a slogan but a statement of fact.

Collective action occurs when multiple actors work together to achieve a com-
mon goal. The word “work™ is instructive here. While some of the required actions
may align with both individual self-interest and the interests of society as a whole,
often they will not. Thus, a collective action problem, or social dilemma, exists when
individual actors have personal interests that conflict with collective goals (Olson
1965; Ostrom 2010). In the fight against COVID-19, people have faced multiple
large-scale collective action problems, because the required collective actions also
carry personal costs (Johnson et al. 2020; Lunn et al. 2020a; van Bavel et al. 2020;
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Harring et al. 2021). Almost all of the public health guidance and restrictions
introduced to decrease transmission of the virus have come at the expense of denying
socially supportive and pleasurable activities for the individual.

One notable aspect of the problems posed by the pandemic has been the multiple
levels at which collective action has been required (Lunn et al. 2020a). Most
obviously, governments faced the task of encouraging cooperation with public
health restrictions among their populations, in contexts where high voluntary com-
pliance was essential to success. To reduce the transmission of COVID-19, public
officials have helped their communities to solve social dilemmas never before
encountered by this generation (Johnson et al. 2020), such as social distancing,
wearing masks, isolation, etc. Collective action problems have arisen also between
nations with respect to the development and distribution of vaccines, requirements
for international travel, and cooperation on data and information sharing. Within
nations, at different times, specific regions and localities have faced their own
specific problems, as the nonlinear dynamics of contagion generated hotspots and
localized crises in health services. At a smaller level still, organizations have dealt
with collective action problems in negotiating returns to workplaces and cooperation
with safety procedures within them. Shops and small businesses have negotiated
collective action problems with customers, seeking compliance with social distanc-
ing, mask wearing, and hand hygiene. Families have dealt with their own collective
action problems, whether limiting social activity to protect more vulnerable mem-
bers or developing a household regime to manage the isolation of a symptomatic
family member. In all cases, a similar logic was involved: people and organizations
were required collectively to constrain their behavior in pursuit of a common goal.

Taking all this into consideration, the scale of voluntary, collective action that
people have witnessed globally during the COVID-19 pandemic is almost certainly
unprecedented. Based on the relevant behavioral science literature, however, the
willingness of the population to undertake the necessary actions, while impressive in
scale, is perhaps not surprising in actuality. Over 30 years of work on collective
action problems in the behavioral sciences has demonstrated that many, though not
all, individuals will act in the collective interest even at a cost to themselves (Ostrom
et al. 1992; Ledyard 1995; Ostrom 2000). Evidence comes from laboratory, field,
and observational studies, including case studies of responses to emergencies. Most
importantly for the response to the pandemic, this body of research gives indications
of when cooperation is more or less likely and what can be done to foster it. Here,
linkages between the relevant research and the pandemic response are described,
drawing some lessons along the way.

As Taylor (1987) notes, the defining characteristic of a collective action problem
lies in the fact that it is unlikely that rational egoists will be able to cooperate to
promote their common interests. Then, for a group of individuals to act for their
common good, there have to be incentives, disincentives, or some form of coercion
(Olson 1965). Fortunately, such rational egoists constitute a minority of the popula-
tion. The majority can instead be defined as “conditional cooperators,” who will
make sacrifices for the common good provided that others do so too (Chaudhuri
2011). In general, it is important to note that most people cooperate more out of
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reciprocity than altruism (Axelrod and Hamilton 1981). In a systematic review of
laboratory public goods games, Thoni and Volk (2018) estimated that even in
anonymous settings, in which communication, common identity, and ongoing rela-
tionships are not influences, over 60% of participants behave as conditional coop-
erators and under 20% as free riders. Given the context and proportion of the relevant
studies that used young adults as participants, these figures may be underestimates of
conditional cooperation in broader populations.

An immediate implication for understanding behavior during the pandemic is that
many individuals’ compliance with public health guidance is likely to depend on
their perception of compliance among fellow citizens. When noncooperation is
perceived by the large proportion of conditional cooperators, the socially beneficial
collective response is likely to unravel. In order to understand when this is most
likely to happen and what might be done to prevent it, it is helpful to distinguish
between long-term norms that motivate cooperation, unchangeable characteristics of
a specific collective action problem that influence cooperation, and short-term
factors that enhance or threaten cooperation and can be influenced by policymakers,
organizations, and individuals.

With regard to the first, Ostrom (2000) identified how communities that success-
fully solve collective action problems develop long-term social norms of reciproca-
tion, equity, and fairness, reinforced by reward and sanction. Within such
communities, trust in collective action builds over time, and it becomes within the
self-interest of individuals to acquire reputations as trustworthy, since they will
garner greater rewards from the community and not experience sanctions. Within
the context of the COVID-19 pandemic, the primary implication of this analysis is
the importance it places on the extent to which leaders and decision-makers act to
support these norms and not to undermine them. The pandemic has witnessed
multiple instances of high-profile individuals failing to abide by public health
restrictions or guidance, perhaps most notably in the United Kingdom, where
government officials and ministers were repeatedly exposed for breaking COVID-
19 rules and even the Prime Minister himself was fined by police for holding illegal
parties. Survey evidence following such revelations confirmed reduced public coop-
eration with public health guidance (Fancourt et al. 2020).

Turning to specific aspects of real-world collective action problems, Jagers et al.
(2020) identify four key characteristics of such problems that influence the difficulty
of securing cooperation. First, the number of actors involved can be very great. The
pure scale of a collective action problem applied across a modern society implies
coordination challenges, given the number of individuals and organisation involved.
Not only must individuals cooperate, so must representatives of groups of individ-
uals at multiple levels. Second, the spatial distance that the problem covers dictates
the diversity of actors involved and the directness with which one person’s actions
influences another’s outcomes. Spatial distance is likely to reduce trust and the
degree to which individuals feel that they share norms. Third, and similarly, there
may be a temporal distance between the actions of individuals and the effects of
these actions. Given reliance on norms such as reciprocity and equity, both spatial
and temporal distance are unhelpful. Lastly, a large-scale collective action problem
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often entails complexity, which is likely to lead to different perspectives and greater
difficulty in obtaining a common understanding of both problem and solution around
which to base collective action. All four of these situational factors apply in the case
of COVID-19. As described above, compliance with public health guidance has
been required right across society in almost all settings. With an infectious disease,
actions and their consequences are separated in time and space, and influenced by
powerful nonlinear dynamics. With the worldwide spread of the virus, the spatial
distance is vast. However, because the pandemic is an immediate crisis, the temporal
distance between action and effect is small relative to other large-scale collective
action problems, such as trying to reduce harmful environmental emissions (Harring
et al. 2021). The complexity of the situation faced, however, is unavoidably high.
Mechanisms and timing of infection and infectiousness, together with the impact of
vaccination and emergence of new variants of the SARS-CoV-2 virus, all influenced
the effectiveness of different behaviors during different periods of the pandemic.
Moreover, scientific evidence and advice continues to change as more and better
evidence emerges.

According to Jagers and collaborators (2020), facilitators who can promote large-
scale collective actions act on three levels: an intra-actor level, an inter-actor level,
and a more social level. Among individual facilitators, there are, for example,
prosociality, personal values and beliefs, and the idea of fairness. Among inter-
actor facilitators are trust, reciprocity, communication, and punishment. Finally,
social facilitators include social norms, local institutions, and trust in technology.
In addition to these facilitators, some stressors act in the opposite way. The greater
the magnitude of the characteristics described above (scale, spatial and temporal
distance, complexity), the greater is the influence of the stressors. For example, the
greater the number of actors involved and the greater the geographical breadth, the
more anonymity, diminished responsibility, and the generation of different forms of
heterogeneity (differences in power, cultural, religious, socioeconomic, etc.) will
become apparent. Thus, there is a need to identify a third party (Greif 2006) that can
provide cognitive, coordinative, normative, and informational guides to promote
collective action, with decision enforcement power that will weaken stressors and
strengthen facilitators. This third party can only be the government and public
policy.

Despite these unavoidable long-term challenges, there are aspects of collective
action problems that are amenable to short-term influence through public policy.
Perhaps most obvious is government’s ability to increase the size of the collective
payoft or reduce the individual cost of cooperation. A simple example arises where
governments signal a clear intention to grant more freedoms to socialize if and when
COVID-19 infections (or hospitalizations) can be reduced to a particular level. More
subtle instances can arise as well. For example, parents may choose to send mildly
symptomatic children to school if it is costly for parents to stay home with sick
children (Harring et al. 2021), but governments can act to change these incentives
through specific agreements with employers’ groups or, at times of high infection,
school closures.



Using Social and Behavioral Science to Support COVID-19 Pandemic Response 7

In addition to increasing the collective payoff or reducing the cost of cooperation,
it is possible within collective action problems to manipulate other variables to
enhance cooperation, following evidence from large scientific literatures covering
both laboratory and field studies (reviewed by Fehr and Schurtenberger (2018)).
Chief among these variables is the prominence of common group identity, the extent
and nature of communication, and mechanisms of punishment. With regard to group
identity and behavior during the pandemic, individual-level data in almost all
countries displayed an association between the degree to which individuals identi-
fied with their nation of residence and self-reported compliance with and support for
public health restrictions, while aggregate data supported an association with mobil-
ity data that measured actual behavior (van Bavel et al. 2022). These findings
provide empirical support for the perspective offered early in the pandemic that
harnessing collective identity would be an important factor in the policy response
(Lunn et al. 2020a; Vignoles et al. 2021).

Communication within collective action problems can enhance trust and group
identity, but can also be vital for establishing the basis for cooperation. Individuals
need to be informed about what behaviors are expected of them and to understand
how these behaviors, if undertaken by themselves and others, lead to a better
collective outcome. There are therefore communication benefits to the establishment
of simple rules that are unambiguous, easily communicated to all, and of obvious
benefit in limiting the spread of infection. Simple rules may also be more likely to be
self-policing, in the sense that those seen to violate them risk social disapproval and
this may be sufficient to ensure high compliance without resort to legal mechanisms.
However, while the establishment of simple, clearly communicated rules coupled
with appropriate sanction for noncooperation matter, perceptions of the appropriate
extent of coercion are likely to vary across political cultures. Governments around
the world did indeed vary in their responses and degrees of coerciveness, especially
early in the pandemic. While many imposed curfews and legal restrictions on social
interactions, others were far more cautious about interfering in their citizen’s day-to-
day lives (Cohen and Kupferschmidt 2020; Hale et al. 2020). At both ends of the
spectrum, people were surprised, for example, by Sweden’s “light touch” approach
(Henley 2020) and South Korea’s “virtuous surveillance” (MS Kimm 2020).
According to Harring and colleagues (2021), a critical factor in understanding the
difference in interventions is the trust that citizens place in the government and
complementarily the trust that the government places in citizens: in a low-trust
situation, governments must rely on strict monitoring and enforcement; conversely,
in a high-trust case, governments can count on less stringent policies where defection
is, at least in theory, easier. However, many governments have been able to impose
and find public support for restrictive policies even in countries where trust in
government is low (Freeman et al. 2020; Sabat et al. 2020). One mechanism
suggested by Harring et al. (2021) is that people in some countries have not only
low trust in governments but also low trust in other actors, resulting in a demand for
intervention despite low trust in the rule-maker. Yan and collaborators (2020) argue
that policy choices carry with them a specific narrative (e.g., war, marathon, emer-
gency) that is constructed from the country’s cultural orientation (loose vs. tight



8 V. Cucchiarini et al.

cultures) and institutional arrangements (decentralized vs. centralized), which
together determine government responses to the problem of behavioral change.
For example, countries like Sweden based their strategy on nudges, China on
mandates, France on decrees, and Japan on boosts. While the choice of policy
may determine a different use of communication, the clarity and quantity of com-
munication influences and, when high, increases cooperation (Zelmer 2003).
While empirical evidence for effective punishment in collective action problems
is strong, a cautious note also needs to be sounded. Commenting on strong public
criticism toward people who violated guidelines in many countries, such as Japan,
the United Kingdom, and the United States, Cato and collaborators (2020) warn that
there is a risk of unhelpful stigmatization. Fear of public sanctions may generate an
incentive to comply with social norms, but it may also generate boomerang effects,
for instance, if people hide their disease. One difference between the pandemic
context and many contexts in which punishment has been shown to improve
cooperation in social dilemmas is that noncooperation may not be observable.
Overall, these lessons from research on collective action need to be interpreted
within the specific political and social context. Riemer and colleagues (2020)
provide more considerations that generalize across the collective dilemmas related
to COVID-19. The first consideration is the choice of governance to apply the
pandemic, based on the nature of the immediate risk to the population (Morley
et al. 2020). For example, governments will be more inclined to impose restrictive
measures when the spread threatens to overwhelm the healthcare system. A second
consideration relates to prior experience with outbreaks. Societies with previous
experiences, such as Taiwan or South Korea, could more easily impose contact
tracing because the public better understood its role in curbing the threat in question
(Yun 2020). A third consideration is about national culture and social values
(Graham-Harrison 2020), especially the distinction between individualism and col-
lectivism (Hofstede 2001). Populations with a high content of institutional collec-
tivism, such as Eastern cultures, will accept delegated government action if it is
perceived to further the common good. The fourth consideration relates to govern-
ment involvement in society, the extent of which predisposes tolerance for limita-
tions on individual freedoms. The fifth consideration, already referred to above, is
the level of trust in government: the combination of competence, benevolence, and
integrity attributed to government (Hamm et al. 2019). The final consideration is
trust in technology — the belief that it will provide helpful solutions to problems
(McKnight et al. 2011; Lankton et al. 2015). Governments must weigh all of these
considerations in deciding the extent of coercion versus voluntary cooperation.
The discussion thus far primarily relates to the approach of national governments
to the national collective action problem of containing the pandemic, yet interna-
tional actors too have been called upon to make difficult decisions with a view to
cooperation (van Bavel et al. 2020). Indeed, in recent decades, public health (with a
particular emphasis on infectious diseases) has begun to shape itself as a global
public good (Brown and Susskind 2020) that belongs to the international commu-
nity. This view seems even more crucial in a pandemic context. Controlling an
infectious disease involves many different tasks, some of which generate global
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public goods. These include the production and dissemination of relevant scientific
results and, in particular, the creation and rollout of a vaccine. Thinking of these
goods as global public goods is essential because cooperation at the international
level is crucial to the collective outcome. While vaccines have been distributed
globally, distribution has been uneven and related to purchasing power. In some
cases, rather than cooperating to develop a joint vaccine, what has been termed
“vaccine nationalism” has occurred, with countries unilaterally pursuing indepen-
dent research agendas (Dyer 2020).

To summarize, it is initially worth recalling that the COVID-19 pandemic has led
us to witness behavior change in pursuit of collective goals on an unprecedented
global scale. Although coordinated by central governments, this has required mul-
tiple collective action problems to be addressed by organizations at all levels,
including representative bodies, employers, and localities. Existing behavioral evi-
dence implied, correctly, that these collective action problems would see widespread
(but not universal) cooperation, with people willing to make sacrifices in support of
the common aim of limiting the spread of the virus. Cooperation is conditional on
trust in others and in government, as well as preferences for equity and fairness, with
perceptions of the behavior of others therefore playing an important role for the
majority, who behave as conditional cooperators. A further extension of long-
standing evidence from behavioral science to this global scale is the link between
compliance with COVID-19 rules and national identity. Behavioral evidence also
supports the view that societal tolerance for rules and punishments in pursuit of
collective action will vary with political contexts and previous similar experience.
Indeed, countries have differed greatly in their use of rules and enforcements.
Regardless, cooperation remains most likely where repeated communication leads
people to understand how the required behavior leads to the collective goal and
highlights widespread cooperation. While many of these lessons have been evident
at the national and local level, addressing international collective action problems is
a tougher task.

Promotion of Health Behaviors to Prevent the Spread
of COVID-19

Wear a face mask, maintain physical distance, ventilate rooms, sanitize your hands,
and don’t touch your face. The critical health behaviors that have been promoted in
the fight against COVID-19 have become part of our daily lives. The adoption of the
behavior of personal protection was initially the only weapon available. Even
following the introduction of the vaccine (Su et al. 2021), behavior change remained
the primary barrier against the spread of infection.

Over the course of the pandemic, most governments have used a combination of
health promotion and regulation to impose public health measures quickly and
widely. In some countries, however, policy was initially influenced by the idea that
“behavioral fatigue” would prevent people from maintaining recommendations and
limiting their lifestyles for anything more than a period of a few weeks. The example
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of the United Kingdom will be discussed later in this chapter. More broadly, Harvey
(2020) argues that there is no evidence of a construct such as behavioral fatigue and
that delayed action caused by worries about the public’s stamina for behavior change
resulted in the loss of a considerable number of lives.

Theoretical Frameworks

Promoting behaviors means changing what we already do, but many daily activities
are long-standing habits. As such, they are partially (or even largely) unconscious
and can therefore be challenging to break simply by the traditional route of setting
out to improve people’s knowledge and education (Lunn et al. 2020a). In response to
this challenge, interventions to generate meaningful behavior change have become a
focus of numerous behavioral scientists, who have proposed frameworks designed to
help policymakers and practitioners to undertake behavioral problem analysis and to
use it to inform evidence-based intervention design. It is common to refer to these as
theoretical frameworks, although they act more as convenient and concise summa-
ries of known behavioral effects that have been observed to operate in multiple
settings.

Relevant frameworks include the EAST framework (Behavioural Insights Team
2014), which assumes that change becomes more likely when behavior is made easy,
attractive, social, and timely; the MINDSPACE model of the UK Institute of
Government, which acts as an acronym for some prominent behavioral influences
(messenger, incentives, norms, defaults, salience, priming, affect, commitment, and
ego); and the “behavior change wheel” (Michie et al. 2011). The latter is perhaps the
most sophisticated model, consisting of three concentric circles. The innermost one
is composed of three essential factors on the base of the system COM-B (capacity,
opportunity, and motivation). A second ring consists of nine intervention functions
(e.g., incentivization, persuasion, environmental restructuring). Finally, the outer-
most circle lists seven categories of policies that could allow such interventions to
occur. These various approaches have also been promoted and used in the context of
the COVID-19 fight (e.g., West et al. 2020; Smith et al. 2022).

There are at least two difficulties in using these kinds of theoretical frameworks to
devise good policy in a pandemic. First, although social forces are included in these
frameworks, in different ways and with different emphasis, the predominance of
collective action in the pandemic response is not reflected in the frameworks, which
have been largely designed for the promotion of individual-level behavior change.
Second, the effectiveness of different interventions is likely to vary across specific
contexts, yet the requirement for a rapid response leaves little time to test theoret-
ically inspired interventions within contexts. Behavioral change can be helped or
hindered by specific aspects of social and physical contexts and associated cognitive
biases. Although examples are detailed below where rapid empirical tests of behav-
ioral interventions were conducted during the pandemic, the need for policymakers
to act rapidly required the use of theoretical frameworks likely to improve the
chances of success but with potentially unreliable effects. The implication in the
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fight against the pandemic is a need to try multiple, diverse interventions and to
adopt a holistic approach whereby a broad range of behavioral insights accompany
governance (OECD 2020c).

The usefulness of preexisting evidence can be enhanced by identifying those
behavioral influences most likely to operate in the context of behavior to prevent the
spread of COVID-19. Soofi, Najafi, and Karami-Matin (2020) identified six heuris-
tics and cognitive biases particularly relevant for behavioral change during the
pandemic: (a) present bias, that is, the tendency to discount future relative to
immediate utility (Frederick et al. 2002) leading people to place more emphasis on
current benefit (how to get out and see friends) than future cost (the increased risk of
contracting the infection); (b) status quo bias, that is, disproportionate preference for
the current state (Samuelson and Zeckhauser 1988); (c) framing effect (Tversky and
Kahneman 1985), which implies that framing preventative behaviors as gains rather
than losses (“keep social distance to improve protection” vs. “stay away from others
to avoid infection”) are often more effective (Gallagher and Updegraff 2012);
(d) optimism bias, which is the tendency to overestimate the likelihood of positive
future outcomes (Weinstein 1980); (e) affect heuristics (Finucane et al. 2000),
whereby people judge risks by the emotional impact of the relevant outcomes; and
(f) social norms, which refer to people’s tendency to observe and imitate the behavior
of others (Cialdini et al. 1991).

Specific heuristics and biases can be used as the basis for testing interventions to
promote protective behavior. The most rapid method is to randomize individuals to
receive different promotional messages and to measure their intentions for behavior
over a coming period. For example, Cucchiarini et al. (2021) investigated the
effectiveness of communications containing social norms (descriptive and injunc-
tive) in promoting behavioral intentions of protection from COVID-19. In the Italian
national sample, an injunctive rule passed on by the government was most effective,
but in a more specific sample of university students, descriptive norms, which
implicitly convey the risk perception of peers, were as effective as the government’s
injunctive law among the critical group with lower risk perception. Hume et al.
(2021) combined social norms and victim representation, finding that they do not
work alone in increasing intentions to comply with the guidelines. However, a
“super nudge,” involving the more thoughtful task of writing to a relative (the
possible victim), had a significant positive impact. Mixed results have also been
obtained regarding message framing. Sanders and colleagues (2021) failed to find
differences between framed messages of loss and gain in the intention to comply
with public health guidelines, while Steffen and Cheng (2021) found that negative
framing can be valuable for promoting preventive measures in liberal-oriented
individuals. Of course, in each of these studies, specific aspects of the national,
temporal, or environmental context may have been important.

Further concerns are that behavioral interventions affect intentions more than
actual behavior or that effects of interventions will not endure. Addressing such
concerns requires field studies that measure actual behavior over longer periods.
Sasaki et al. (2021) found that an altruistic message framed as gain persisted over
time (up to a point) and strengthened behavioral intentions for a long time. In a
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large-scale study in Tokyo, Moriwaki et al. (2020) recorded that messages with
various nudges and smartphone GPS information increased avoidance of enclosed
spaces, crowded spaces, and close contacts on weekends. The best result was
achieved with loss aversion messages, which reduced the time when individuals
engaged in outdoor activities by about 52 min/day on the weekend.

In the following paragraphs, the principal studies and results that have explicitly
dealt with social distancing, hand hygiene, and mask-wearing are reported. Finally,
the possibility of intervening in the problematic behavior of avoiding touching the
T-zone is discussed.

Social and Physical Distance

Research on social distancing has emphasized that effective messages do not simply
tell people what to do, but instead operate within the framework of collective action
required to limit the spread of infection (Lunn et al. 2020a). Within this framework,
there is substantial scope for generating and testing behaviorally informed interven-
tions. Behavioral science has contributed multiple studies that have tested different
promotional messages as well as interventions to the physical and social environ-
ment, in each case designed to reduce close contacts between individuals during the
pandemic.

An immediate and important research question within this context is whether
promotional appeals to people’s better natures and looking after each other are more
powerful than appeals based on self-interest in avoiding infection. A substantial
number of studies suggest that people instinctively understand that social distancing
is a collective issue and that they respond accordingly. Comparing prosocial and
egoistic appeals to promote distancing, Ceylan and Hayran (2021) found that a
message emphasizing the benefits to society rather than exclusively to the individual
was more persuasive and even more motivating to help others. Motivation commu-
nication seems to be the key to promoting distance, which can be achieved more
effectively by promoting altruistic values (Wu et al. 2022). Bos et al. (2020) tested
the impact on behavioral intentions to maintain social distance of two messages,
compared to a no-message control group. A message based on moral duty signifi-
cantly increased intentions to maintain distance, while this message and one that
stressed social consequences of not distancing increased support for government
regulation. Lunn et al. (2020b) also found that behavioral intentions to socially
distance over the coming week were greater after exposures to posters highlighting
the risk of transmission to identifiable vulnerable people, relative to a purely
informational poster. This study also recorded similar effects of a poster designed
to counter “exponential growth bias” — the intuitive underestimation of exponential
growth. Pointing out how many downstream infections one person’s behavior could
prevent induced more cautious intentions.

Given the known impact of group identity on effective collective action, some
behavioral studies have varied the social group that messaging relates to. Falco and
Zaccagni (2021) found that reminders underlining the consequences of distance
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violation to both oneself and family had a stronger impact on behavioral intentions
than reminders focused on other people or the country. However, these authors found
that impacts on intentions did not translate into equivalent impacts on actions.
Banker and Park (2020), in an experiment on Facebook during the first weeks of
the pandemic, tested the effectiveness of three types of messages: distant prosocial
frame (“protect your community”), self-focused frame (“protect yourself”), and
narrow prosocial frame (“protect your loved ones”). The distant prosocial frame
was significantly less effective at eliciting click-through than the self-focused frame,
which obtained as many clicks as the narrow prosocial frame. As in other examples
above, these mixed results imply effects that may be somewhat context-specific;
testing within specific contexts, where possible, is highly beneficial.

In addition to promotional messaging, public health interventions in many coun-
tries have deployed changes to the physical and social environment. These have
often taken the form of floor or wall markings spaced an appropriate distance apart,
or posters or objects physically indicating the advised separation distance. Behav-
ioral evidence suggests that, at least initially, these interventions can be effective. For
example, in an innovative study using an electronic proximity measuring device at
an art fair, Blanken et al. (2020) demonstrated a significant decrease in violations of
advised social distancing when directional floor markings were added. However, not
all interventions of this type are successful (e.g., Chutiphimon et al. 2020).

These latter studies are field experiments with objective measures of behavior
gathered through electronic monitoring. As such, they represent an improvement on
studies that measure only behavioral intentions. In general, it is harder to obtain
measures of actual behavior to test a communication intervention designed to reduce
close social contact across multiple geographic locations than it is when the inter-
vention operates in a specific location. Nevertheless, Shiraly et al. (2022) obtained
measures of real behavior for passengers in the subway stations in Iran. Experimen-
tal groups were subjected to environmental nudging involving a threat appeal (staff
members wearing protective clothing undertaking cleaning) or coping message
(verbal advice from staff at the top of escalators on maintaining a safe distance),
both compared to a control condition. Physical distance was measured by the
number of steps between a passenger and the consecutive one. Passengers in the
treatment groups were twice as likely to be at least 1.2 m away from the traveler in
front of them compared to the control group. The most effective experimental
condition involved the coping messages.

Overall, the evidence supplied by behavioral science supports the idea that both
prosocial messaging and local environmental interventions during the pandemic can
be effective in supporting greater distancing. However, not all interventions produce
positive results, underlining the need where possible to test interventions in context.

Wearing a Mask

While in the first phase of the pandemic, wearing a facial mask could be associated
with a stigma (Xiao et al. 2020), the increasingly widespread use turned out to be
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self-reinforcing. That is, increased use increases the intention of wearing a mask and
encourages someone else to wear their own properly (Bokemper et al. 2021). As
more people wear masks, conditional cooperators become more likely to wear them.

The most commonly referred to barrier to using a facial mask is “to be uncom-
fortable” (Vereen et al. 2021), while stated reasons for using it are to protect the most
vulnerable people and the community (see also Keller et al. 2021). Messages
including an explicit request (e.g., please wear a face cover) and a direct benefit
(e.g., keeping the community safe) were most effective. Likewise, Capraro and
Barcelo (2020) found that telling participants that COVID-19 was a threat to their
community increased the intention to cover their faces. Thus, empathy for the most
vulnerable increases the intention to wear masks (Pfattheicher et al. 2020). However,
relying on emotions is not always a good idea. Capraro and Barcelo (2021) found
that telling people to “rely on their reasoning” rather than “relying on their emotions”
increased the intention to wear a facial mask. According to the authors, there may be
different reasons for these results. For example, reasoning can reflect on their
motivations, turn off the negative emotions you feel by wearing a mask, or make
your health risks more realistic by overcoming the optimism bias.

One notable behavioral study on mask-wearing is of Abaluck et al. (2021). This
large-scale cluster-randomized controlled trial in Bangladesh contained multiple
treatment arms testing: providing masks for free, endorsement by religious and
community leaders, reminders provided through signage and text message,
obtaining pre-commitments from households, promoters within the community
monitoring mask-wearing and reminding people to put on their masks, and pro-
moters being accompanied by local police. Of these, promoters in the community
monitoring mask-wearing was by far the most effective, increasing proper mask-
wearing by 29%-points — a large effect. Most interventions had no additional effect,
including when promoters were accompanied by police. The authors conclude that
the primary motivation was to avoid shame associated with informal social disap-
proval. This finding is consistent with previous literature on punishment in collective
action problems.

Similarly to the behavioral science conducted on social distancing, research on
mask-wearing confirms that behavioral approaches can be effective and make a
meaningful difference to behavior, but results can be mixed and context-specific.

Handwashing and Hand Hygiene

Behavioral science has also been successfully used to improve hand hygiene. A
systematic review by Goff (2022) confirms the effectiveness of nudge interventions
on the promotion of hand hygiene in various sociocultural contexts.

Experimental evidence in the context of the fight against the pandemic confirms
the effectiveness of interventions that affect the physical design of the environment.
For example, Takebayashi and Takebayashi (2021) have implemented in Japan
sequential nudges based on the “MINDSPACE” framework: draw an arrow on the
floor toward a hand sanitizer, post messages of altruism, and provide trends in the
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use of hand disinfectant. This latter feedback on the use of disinfectant in the group
increased usage considerably.

However, even if people disinfect their hands, it is advised to rub them for quite a
long time. Therefore, Palinko and colleagues (2021) designed a robotic interface for
automatic disinfectant dispensers that motivates people to disinfect their hands more
often and for a longer time. The interface, using interactive elements such as voice
communication and gaze, increased the number of disinfections by 21% and length-
ened the time of rubbing hands. However, salient stimuli that are usually used
successfully do not always have the same influence in different contexts. Weijers
and de Koning (2021) tested the effectiveness of a salience boost and positive frame
in a new context (the shopping street), but found no increase in usage relative to a
control condition. This may be due to increased general attention to hand hygiene
during COVID-19, potentially making interventions redundant, or a failure to
sufficiently attract the attention of shoppers engaged in purchases.

A specific problem with hand sanitation is ensuring that people do not find the
distributor of the disinfectant empty. Redelmeier and Thaler (2021) found that a
simple label encouraging people to report an empty hand disinfectant dispenser in a
hospital significantly increased notification and timely filling.

If hand disinfection in public spaces is of importance in preventing infectious
diseases, the same can be said of handwashing within schools. In the United
Kingdom, key guidelines for WASH (Bolton 2021) recommend using environmental
signals for children, such as colored footprints leading to a handwashing plant,
images of eyes over handwashing facilities, incorporation of toys in soap, and
putting pictures of germs on the surfaces. A study conducted in primary schools in
the Philippines (Huang et al. 2021) confirms the effectiveness of environmental
signals, such as painted paths to the ground leading to the handwashing station, and
visible reminders (such as posters and stickers at eye height).

The Strange Case of the Masks That Nudge Social Distance

While studies typically treat different protective behaviors in isolation, there is a
danger that risk compensation occurs when people are asked to take multiple
protective measures. For instance, in the case of COVID-19, people may have a
reduced perception of their risk exposure when wearing a mask and thus may reduce
physical distance. Concern that masks create a false sense of security has been a
focal point of controversy over their recommended or mandatory use in policies.

Some evidence is mixed. Luckman and colleagues (2021) found that participants
would walk closer to a stranger if the person wore a mask. The effect was more
substantial for those who believed masks were effective and for younger participants
than older ones. However, Liebst and colleagues (2021), using a natural-experimen-
tal approach, found no evidence of the association between masks and social
distancing. Furthermore, some experimental evidence in the field appears to show
the exact opposite, as if the mask can act as a reminder to implement protective
behavior.
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Marchiori (2020) reported that the use of masks (and for an extra effect, sun-
glasses) increased social distancing behavior, even when it was DIY masks, without
filtering protection. Seres et al. (2021a) achieved a similar result. A randomized field
experiment during the first days of the pandemic showed that people maintained
significantly greater distance from those wearing a mask than those not. The
motivation did not lie in the stigma associated with the mask (masked individuals
were not perceived as more infectious), but it was believed that those who were
masked preferred a greater distance. One might then ask whether the effect of risk
compensation is more marked when the use of the mask is mandatory. Seres et al.
(2021b) conducted a randomized field experiment in two-time intervals before and
after the mask became mandatory in stores. The researchers found no evidence that
the obligation had a negative effect on the distance; on the contrary, they confirmed
that the masks increased social distancing.

The Difficulty of Intervening in the Behavior of Face Touching

The recommendation not to touch the face, particularly the T-zone (mouth, nose,
eyes), is a challenging issue to deal with. While people are advised not to do so, they
are not told what they can do to avoid it. Touching one’s face is a difficult behavior to
stop, since it seems to be automatic and largely beyond conscious control. Studies
suggest that it happens very often. Nicas and Best (2008) report that adults touch
their faces about 15 times an hour in the office (What about you? When did you last
touch your face?).

According to Hallsworth (2020), one of the fundamental problems in stopping
contact with the face is that people have no mental models available to change
behavior. If washing your hands is an action that can be easily observed, stopping
touching your face is the opposite of action. One possibility is to arm people with
substitutive behavior, social reinforcement, and physical barriers. Another possible
solution could be to help people who have an itch to scratch it not with their hands
but with parts less exposed to infection, such as the wrist or the back of the arm
(similarly to replacing a handshake with an elbow tap). Although there is not much
empirical evidence on specific tactics, there is experimental evidence that one way to
put these tactics into practice and make them habits might be to use “if-then”
implementation plans (Gollwitzer and Sheeran 2006). For example, “If I'm in a
meeting with colleagues, then I keep my arms crossed.”

Understanding COVID-19 Vaccine Uptake

The rapid development, testing, and rollout of vaccines against COVID-19 was
arguably one of the finest examples of collaborative science this century. The speed
of development surpassed expectations, being four times faster than the previously
fastest developed vaccine (Ball 2021). However, the mere existence of a vaccine is
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not useful unless it translates into vaccination. Early estimates in November 2020
suggested that 60—90% of the global population would need to be vaccinated in order
to create herd immunity against the then known strains of COVID-19 (Anderson et al.
2020). Contemporary estimates of vaccine hesitancy suggested that only 68% of the
global population would be willing to be vaccinated (Wang et al. 2020). Toward the
end of 2021, nearly a year after the first vaccine rollout programs, approximately 46%
of the global population was fully vaccinated against COVID-19, albeit with higher
percentages in high-income countries and a range running from less than 0.1% of
some populations to close to 100% of others (Ritchie et al. 2021). Some of the
variation in these percentages can be explained by a lack of access to vaccines or
administrative challenges of vaccination, but some can also be explained by individ-
uals’ hesitancy to take a COVID-19 vaccine when offered. Early recognition that
vaccine hesitancy was likely to be a challenge to achieving vaccination targets, and
that behavioral science could contribute to understanding the problem and providing
solutions, led international and national organizations to develop behavioral science
resources, research, and collaborative teams to investigate COVID-19 vaccine hesi-
tancy. Global organizations including the World Health Organization (WHO), the
World Bank, and the United Nations now have documents for policy and communi-
cations on COVID-19 vaccination informed by behavioral science (WHO 2020;
International Covid-19 Behavioural Insights and Policy Group 2021). Individual
Governments have also developed their own documents. This section will briefly
summarize the research and policy recommendations that are underpinned by behav-
ioral science under four headings: (i) Who is hesitant? (ii) What are the psychological
drivers of vaccine uptake? (iii) How can vaccine communications use behavioral
science to address hesitancy? (iv) How can vaccine rollouts use behavioral science
to encourage uptake?

Who Is Hesitant?

Despite varying levels of hesitancy between countries, there is some consistency in
the sociodemographic groups who are more hesitant than others (Cascini et al.
2021). Women, younger people, and those who are less educated and have a lower
income and self-identify as a racial or ethnic minority are less likely to intend to take
a COVID-19 vaccine (Cascini et al. 2021; International Covid-19 Behavioural
Insights and Policy Group 2021). Research in some countries has examined the
relationship between media consumption and vaccine hesitancy. Those who do not
trust or follow traditional media sources are more likely to be hesitant about taking a
COVID-19 vaccine (Allington et al. 2021; Cascini et al. 2021; International Covid-
19 Behavioural Insights and Policy Group 2021). Although sociodemographic
patterns in hesitancy are consistent, the effects on hesitancy are small when com-
pared to other factors. As discussed in the next section, psychological factors are
stronger predictors of hesitancy and they tend to outweigh sociodemographic dif-
ferences (e.g., Freeman et al. 2020; Robertson et al. 2021).
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What Are the Psychological Drivers of Vaccine Uptake?

The World Health Organization Technical Advisory Group (WHO TAG) on
Behavioural Insights and Sciences for Health lists three main drivers of vaccine
uptake: an enabling environment, social influences, and motivation. The focus on the
environment is in a later section. Social influences on vaccine uptake include beliefs
about whether friends, family, and wider social groupings are likely to take a vaccine
(WHO 2020). When people believe that their peers are unlikely to get vaccinated, it
makes them less likely to want to get vaccinated. The more people believe this and
the more who do not get vaccinated, the less likely it is that a social norm to get
vaccinated will develop. Work by the World Bank in Lebanon, Iraq, West Bank,
Gaza, Tunisia, Libya, and Honduras, where intended uptake was low, found that
(low) social norms were one of the key reasons why people in those countries did not
intend to get vaccinated (International Covid-19 Behavioural Insights and Policy
Group 2021).

The second of the WHO TAG’s drivers of vaccine hesitancy is motivation.
Motivation to get vaccinated for other diseases is often influenced by the belief
that there is a risk of getting the disease that one is being vaccinated against. People
who perceive a low risk of getting COVID-19, or of being severely ill if they do get
it, are less likely to take a COVID-19 vaccine (Cascini et al. 2021; International
Covid-19 Behavioural Insights and Policy Group 2021).

Other drivers of vaccine hesitancy are trust in wider institutions and groups such
as government, media, public health, scientists, and pharmaceutical companies. Low
trust of these groups consistently predicts hesitancy to take a COVID-19 vaccine
(Cascini et al. 2021; International Covid-19 Behavioural Insights and Policy Group
2021; Lazarus et al. 2021).

Much of the research on COVID-19 vaccine hesitancy is based on surveys in
which individuals report why they are hesitant. When asked, many report fears about
side effects, a lack of belief in the efficacy of the vaccine, or worries about the speed
with which the vaccine was developed. Yet sometimes there are underlying drivers
of hesitancy that individuals themselves may not be able to recognize. Robertson
et al. (2021) used a different method to a standard survey to show that a lack of
awareness of the benefits of the COVID-19 vaccine and a significant gap in
knowledge were the strongest predictors of vaccine hesitancy. These two factors
were more predictive of hesitancy than perceived risk of COVID-19 or fears about
side effects of the vaccine. They had not been reported in previous studies, presum-
ably because people cannot articulate what they do not know. Good knowledge
about the COVID-19 vaccine is therefore an essential driver of uptake, in addition to
the other influential psychological factors.

How Can Vaccine Communications Use Behavioral Science
to Address Hesitancy?

Based on the above body of research, the WHO, the World Bank, the United
Nations, the Centers for Disease Control and Prevention, and other national and
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international bodies have developed policy recommendations for behaviorally
informed communications on COVID-19 vaccines. One recommendation common
to all is the use of trusted messengers to share information about vaccines.
Healthcare professionals tend to be trusted individuals within communities, even
when people are mistrustful of wider institutions. Given that knowledge, trust, and
social influence are key drivers of vaccine uptake, most international bodies recom-
mend that healthcare professionals should be supported to share credible information
about vaccines and recommend them to those suitable. Similar effects may be seen
for trusted members of certain communities such as religious leaders or prominent
scientists.

The WHO recommends communications that, if correct, promote the idea that
most people are getting vaccinated. The aim is to build awareness that COVID-19
vaccination is the social norm, particularly where there may be misperceptions about
the numbers of people who are being vaccinated. The CDC applied this strategy in at
least one area that was expected to have low uptake and now recommends it for
others. The Government of Canada recommend a similar strategy of using salient
messengers within a network to share personal narratives of vaccination experiences.

The United Nations and World Bank suggest that reciprocity in communications
may be helpful. These types of communications would frame vaccination as a social
good that people have taken upon themselves to stop the spread of COVID-19, and
so should be reciprocated by others. In a similar line, the WHO recommend
emphasizing the social benefits of vaccination as a means to protect others and
create herd immunity. However, more recent empirical work suggests that empha-
sizing personal benefits of vaccination is more effective at increasing uptake of
vaccines than emphasizing social benefits (Freeman et al. 2021; Motta et al. 2021;
Refiosa et al. 2021; Steinert et al. 2022).

Finally, transparency in communications is recommended, particularly where
uncertainty exists. Regardless of their intention to take a vaccine or otherwise,
many are aware of the types of risks associated with the COVID-19 vaccine, but
may be overweighting the likelihood of them. Being transparent about relative risks
and balancing that with accurate and transparent information about the benefits is
likely to assist with building trust and knowledge.

How Can Vaccine Rollouts Use Behavioral Science to Encourage
Uptake?

So far, the focus has been on psychological drivers of uptake and communications to
encourage it, but it is equally important to consider how the environment may
facilitate or hinder vaccine uptake, even when someone is willing to take a vaccine.
The WHO describes this as an enabling environment. Environmental factors that can
influence the likelihood of someone taking a vaccine include the location of the
vaccination center, the costs involved (financial and time), and whether vaccination
is a default or a requirement for access. One recommendation from Public Health
England is to allow a choice of accessible vaccination sites and to have some sites
that are familiar to people, such as local pharmacies or general practitioners/family
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doctors. The WHO suggests providing “drop-in” clinics that are near where people
often go as a means of making it easy to get a vaccine.

The CDC list behavioral barriers to vaccination of inertia and forgetfulness,
where people do not get around to or forget to book a vaccine appointment (Centers
for Disease Control and Prevention 2021). One means of overcoming inertia and
forgetfulness is to make vaccination opt out rather than opt in. Another is to send
reminder messages. Some large trials carried out in the United States found that
sending reminder messages increased uptake of the COVID-19 vaccines (Dai et al.
2021; Santos et al. 2021). Some work suggests that the effect of a reminder message
can be enhanced by framing the message as a reminder to attend for a vaccine that is
already reserved for the individual, rather than a generic reminder to get one
(Milkman et al. 2021).

An enabling environment alone is not sufficient to encourage uptake, but it can
affect it. Making COVID-19 vaccine as easy and accessible as possible has been the
key recommendation of the international bodies that have used behavioral science to
inform vaccine rollout policy.

Science Communication and Misinformation About COVID-19

Communicating science is not easy because it requires bringing together worlds that
think and speak through different norms and languages. The COVID-19 pandemic
further accentuated the importance of effective risk communication, the need to
prepare citizens for the idea that scientific opinions will change over time as new
evidence emerges, and the need to teach the public to discriminate between fake and
real news (OECD 2020a). Especially in the early stages, citizens were required to
make individual and collective decisions in extreme uncertainty and with significant
knowledge gaps. On the other hand, scientists and governments around the world
were also suffering from the unknowns surrounding the pandemic, and many
countries were hesitant to communicate powerfully, leaving room for the prolifera-
tion of misinformation (OECD 2020a).

From the outset, the fight against the pandemic was characterized as a fight
against “infodemic” — the condition of an overabundance of information that
makes it difficult for people to find reliable sources and directions when they need
them most (PAHO 2020). In 2003, the phenomenon of the information epidemic
began to be discussed in relation to the SARS epidemic (Rothkopf 2003). Still, in
2020, the World Health Organization (WHO) proclaimed the advent of the first
information pandemic. According to WHO, the fight against the infodemic is one of
the priority lines in managing the coronavirus pandemic. Misinformation not only
endangers the health of citizens but has also provoked acts of violence and episodes
of discrimination (OECD 2020Db).

Behavioral science offers some established findings on public risk perception,
some of which date back five decades. Yet much of the research on misinformation
and how to combat it is relatively recent and covers multiple applied domains, such
as political polarization and climate change. Here, some of the relevant lessons
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learned from this growing body of research are gathered, providing a useful evidence
base for public communication during the pandemic.

Communicating Risk and Uncertainty

One of the primary purposes of communication in times of crisis is to inform people
about risk, but this is fraught with challenges. While risk perception drives behav-
ioral responses (Sheeran et al. 2014), people have different tolerances for risk. Fear,
for example, which can arise from a high-risk perception, is a legitimate force that
can positively influence opinions and behaviors (Tannenbaum et al. 2015), but
especially in cases where people feel they have the means to cope (Peters et al.
2018). On the other hand, anger can reduce risk perception (Lerner et al. 2003).

From a cognitive and behavioral perspective, it has long been understood that
people have trouble perceiving risk accurately and factoring it into their decision-
making. The relevant cognitive biases and fallacies constitute useful background
knowledge for policymakers and officials seeking to convey risk to the public
faithfully.

First, talking about risk means dealing with probabilities, and the human mind
encounters severe difficulties in probabilistic judgment. It is effortless, for example,
to fall into the base rate fallacy (Bar-Hillel 1980), even for experts. People routinely
fail to consider the base probability in the judgment of the likelihood of an event
conditioned by the occurrence of another event. Consider, for example, the possi-
bility of hospitalization of COVID-19 patients given whether or not they were
vaccinated. Because the absolute number of hospitalizations of the vaccinated may
be higher than for the unvaccinated, failure to take into account the base rate of
vaccination (the proportion of vaccinated in the population) can give the perception
that vaccination is useless. A different formulation of the data (Gigerenzer and
Hoffrage 1995; Macchi 2000; Barbey and Sloman 2007) or their graphical repre-
sentation can help convey the information more akin to the human cognitive system.
Research shows that people trust numbers more and most prefer them (Trevena et al.
2006), but it doesn’t mean they understand them.

Second, data can be framed in a positive manner (e.g., probability of survival) or
in a negative one (e.g., probability of death), producing a “framing effect” whereby
equivalent risks appear lower or higher (Tversky and Kahneman 1985). Audiences,
therefore, can have a different reaction to the same objective reality when described
in different ways. Some argue that the implication of these empirical findings is that
both frames should be used (Gigerenzer 2014).

Third, people may be led to judge the likelihood of an event not by numerical
data, but by the ease with which similar examples may come to mind (“availability
heuristics,” Tversky and Kahneman 1974) or by the emotional impact they have
(“affect heuristics,” Finucane et al. 2000). Availability and affect heuristics can also
operate together (Pachur et al. 2012).

Therefore, although there are no consistently effective practices for communicat-
ing public health risks (Zipkin et al. 2014), information communication should stick
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to numbers (even with formats other than absolute percentages), not use specific or
extreme cases, and in general avoid emotional language. Finally, making communi-
cation sensitive to the demographics of the intended recipient can help people feel
that society is better prepared (Heath et al. 2009).

Particularly critical is the intersection of risk and uncertainty. As previously
mentioned, it is crucial to make citizens able to understand that information and
guidance from authorities will change over time as new scientific data will be
accumulated. Indeed, in the case of a pandemic phenomenon such as COVID-19,
especially in the early stages, uncertainty is epistemic (Viale 2012), so information
will continue to evolve, leading to continuous revisions of assessments. A significant
bias within this context is the “hindsight bias” (Fischhoff 2003), which can under-
mine authorities’ credibility. It relates to the tendency to perceive past events as more
predictable than they were. People generally believe that an outcome is always more
likely once they know it has happened than their previous assessment. For months,
or even weeks, this can lead to the perception that authorities should have predicted
how things would turn out when, in fact, the uncertainty was great. Therefore,
communicating uncertainty is a critical skill because the impact of COVID-19 is,
and will remain, difficult to assess. One viable method might be to use confidence
intervals, with a minimum and maximum within which the actual estimate lies.
Indicating only the upper bound could exacerbate the upward trend (“anchoring
heuristics,” Kahneman and Tversky 1974). Although ranges can undermine the
perceived expertise of decision-makers (Johnson and Slovic 1995), one possible
solution might be, for example, “At this stage our projection is for anything from
3000 to 22,000, but based on current evidence, we believe that a figure in the region
of 12,000 is very likely” (Lunn et al. 2020a).

One final consideration is the importance of the source. Participants are more
likely to believe the information provided by people they consider trustworthy
(Pornpitakpan 2004). However, several factors could influence trust in sources.
For example, confidence in the government and scientific community increases
when perceived risk increases and decreases in areas where COVID-19 infection
is more extensive (Cucchiarini et al. 2021).

Social Media and Fake News

The recommendations proposed above apply similarly to communication by gov-
ernments, scientists, and media reports. Indeed, social media have opened a new
channel for emergency risk communication (Toppenberg-Pejcic et al. 2019) that is
remarkably rapid in disseminating information (Kass-Hout and Alhinnawi 2013).
On the other hand, social media exposes audiences to excessive information, and
content personalization algorithms can repeatedly expose people to the same or
similar content, including misinformation. Citizens are faced with large volumes
of increasingly conflicting information, requiring more significant effort to navigate
and compete for the public’s limited attention span (OECD 2020a).
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Although fake news is not a new phenomenon in mass communication, it has
played an urgent problematic role in the virtual ecosystem (Pennycook et al. 2021).
In the “post-truth era” in which we live, where objective facts can be less influential
in shaping public opinion than the use of personal emotions and beliefs (Glaveanu
2017), information and misinformation play on unequal levels. Consumers of digital
news face an information overload that leads them to routinely resort to heuristic
processing modes (Lang 2000), with the risk of falling into the biases described
above. Moreover, misinformation is frequently created to feed the cognitive biases to
enable its production and reproduction (Gelfert 2018). Fake news is not only wholly
made-up news, but in most cases, it is information that was initially true and has been
manipulated or hypotheses that are spread as established theories, exploiting existing
scientific uncertainties (OECD 2020b).

Studies examining the influence of online social heuristics on assessments of fake
news credibility show that indicators of collective approval, such as “likes,” act as
signals of information quality (e.g., Lewandowsky et al. 2019).

Another signal for intuitively believing news is familiarity (Pennycook and Rand
2020). Previous exposure to a fake news headline, even if implausible, increases
belief in subsequent headlines (Fazio et al. 2019). Fake news is also emotionally
evocative, thus provoking shock, fear, and anger (Kozyreva et al. 2020), resulting in
more salient and persuasive headlines.

Many have identified individual determinants in discerning between fake and real
news. One factor that frequently recurs is political attitudes, although the evidence as
a whole seems to indicate that they alone cannot explain why people do or do not fall
for fake news (Sindermann et al. 2020; Bryanov and Vziatysheva 2021; Pennycook
and Rand 2021). Another strand of research has focused on individual differences in
cognitive style. Much of this is based on dual-process approaches (Stanovich 1999;
Evans and Frankish 2009; Kahneman 2011). More reflective people seem to distin-
guish between real and fake news resulting in less falling into fake news traps
(Bronstein et al. 2019; Pennycook and Rand 2019; Bago et al. 2020), regardless of
political motivations.

As Pennycook and Rand (2021) point out, reflective reasoning allows for dis-
cernment of truth. It makes people stop and compare the news with the knowledge
they possess, but only if that knowledge is sufficient and not distorted. Here, then,
the theme of the importance of science communication returns to equip citizens with
the knowledge necessary to deal with the pandemic and the infodemic and
fake news.

Strategies to Combat Fake News

Several approaches are available to combat misinformation. One is specifically
related to the technological society, which offers the possibility of automated fake
news detection through, for example, deep learning (Monti et al. 2019). However,
this strategy encounters several classification problems, and classifiers have trouble
keeping up with the evolution of misinformation (Pennycook and Rand 2021). Other
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approaches, based on psychological science, focus primarily on corrective and
preemptive strategies (van der Linden et al. 2021).

Corrective strategies, a commonly used approach, include debunking and fact-
checking. Research on the effectiveness of corrections and warnings has yielded
mixed results (Nieminen and Rapeli 2019), showing that the strategies can often be
ineffective. A major concern is the possibility of the opposite result, a backfire effect
due to the familiarity effect. But perhaps the biggest drawback of this type of
misinformation fighting is that it is not a scalable method. In any case, several
studies have recently investigated the effect of debunking false information about
COVID-19 on different social media (e.g., McGlynn et al. 2020; Chen et al. 2022),
finding the importance of using a specific, highly authoritative source.

The preemptive and most recent approach includes prebunking and inoculation.
The idea behind inoculation is to act just like a vaccine (McGuire 1964; Compton
2013): to strengthen individuals’ mental immune systems by offering them a weak-
ened version of the misinformation message. In subsequent exposures, people can
activate a kind of “immune response” of critical thinking that leads the individual to
refute the proposed arguments. A significant limitation of such approaches is that
they are “opt-in,” meaning that people must actively choose to engage. Roozenbeek
and van der Linden (2019) reinterpreted this technique in the form of a short-lived
game called “Bad News,” in which players must take on the role of misinformation
producers.

The goal is to familiarize people with the mechanisms behind fake news, giving
participants a higher cognitive immunity as they are exposed to actual mis-
information. Preliminary results indicate that the game significantly reduced the
perceived credibility of fake news.

More recently, another choice-based browser game has been developed that
focuses exclusively on fake news regarding COVID-19: GoVirall. The WHO
(2021) has listed it as an available anti-disinformation resource. The game refers
to the targeted use of techniques such as scaremongering, fake experts, and spread-
ing conspiracy theories. The data show that playing GoViral increases participants’
ability to discriminate the truth of new information even a week after and reduces the
sharing of false information about COVID-19 (Basol et al. 2021).

Thus, overall, behavioral science provides long-standing lessons in how best to
communicate risk and uncertainty during a pandemic, as well as more recent insights
into promising ways to combat misinformation and fake news, which can make
strong science communication during a pandemic more difficult. Given known
biases in the perception and comprehension of risk and uncertainty, evidence
supports communication through numbers of occurrences (frequencies) rather than
probabilities, with ranges given to highlight the extent of uncertainty. New tech-
niques to combat misinformation suggest that authorities might need to be proactive
in aiming to give their citizens the ability to discriminate good from bad information
before they encounter it. It each case, establishing the credibility of sources of
information is a vital factor for those in authority. This last finding raises issues for
how to ensure that scientists and science communicators working within government
have (and are perceived to have) sufficient independence.
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Application of Behavioral Insights on COVID-19 to Policy

The above sections mainly discuss parallels with and draw lessons from the behav-
ioral science literature, although a number of direct applications of behavioral
science to behavior during the COVID-19 pandemic are highlighted. By contrast,
this section outlines how a selection of countries have used behavioral science in the
context of the pandemic. The material is by necessity selective, as an exhaustive
review would be a major undertaking and beyond the scope of this chapter. Exam-
ples from specific countries are selected to highlight the range of issues during the
pandemic to which behavioral science has been applied, while providing a more
detailed description of the application of behavioral science in Ireland and Italy,
where the present authors have themselves been involved.

Ireland

At the beginning of the pandemic, Ireland enjoyed some advantages in applying
behavioral science to the policy response. There were preexisting applied research
programs linking Ireland’s Department of Health with more than one team of
behavioral scientists. There were some officials within the department who held
doctorates in behavioral science. Because Ireland is a small country, there were also
existing relationships between key members of the department and some of the
leading behavioral scientists; people knew each other.

Early in March 2020, the Behavioural Research Unit posted a review of relevant
behavioral evidence for responding to the COVID-19 challenge (Lunn et al. 2020a),
which was circulated within government. Ireland rapidly established a National
Public Health Emergency Team (NPHET) and formed multiple subgroups to supply
evidence and advice to NPHET, including a Behavioural Change Subgroup. This
group met online, initially on a weekly basis, both to coordinate behavioral evidence
gathering and to supply advice on specific questions, including the interpretation of
available behavioral data from tracking surveys and other sources (e.g., mobility
data). Its deliberations were published in the form of minutes posted on the Depart-
ment of Health website.

This group oversaw a range of rapidly conducted research projects to supply
evidence for NPHET. These covered interventions to improve hand hygiene (Mur-
phy 2020), well-being impacts (Lades et al. 2020), messages to promote social
distancing (Lunn et al. 2020b), public expectations (Belton et al. 2020), the use of
decision aids to support symptom recognition and self-isolation (Lunn et al. 2021),
accuracy of compliance measurement (Timmons et al. 2020a), comprehension of the
test and trace system (Timmons et al. 2020b), the perceived risk of different social
scenarios (Timmons et al. 2022), a behavioral pretest of Ireland’s contact tracing app
(Julienne et al. 2022), predictors of vaccine hesitancy (Robertson et al. 2021), and a
pretest of messages to promote vaccination (Robertson et al. 2022). It also conducted
and disseminated a survey of business readiness for reopening, to inform govern-
ment guidance and supports for business. Each of these studies fed into policy
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decisions and public health communication initiatives in different ways. In some
cases, such as the pretesting of the contact tracing app, the final app design was
directly determined by results of the behavioral study. In others, such as the study of
vaccine hesitancy, which demonstrated important knowledge gaps and isolation
from mainstream media among those most hesitant about vaccination, the findings
informed the design of public health communication campaigns.

The rapid establishment of an expert group to influence the commissioning of
studies, to provide feedback on design and preliminary results, and to discuss the
implications of the findings was of great benefit. As the above list and setup of the
group makes clear, there was a strong emphasis on transparency. Research was peer-
reviewed and published, but also made available quickly via preprint servers.
Findings from this behavioral research also featured at some of the regular press
conferences hosted by Ireland’s Chief Medical Officer.

As the pandemic developed in late 2020 and its extended timeframe became
apparent, the Department of the Taoiseach (the Irish Prime Minister) sought to
commission a regular behavioral study to measure people’s daily social activity
and to understand how this related to their comprehension, perceptions, and
attitudes regarding transmission risk, ongoing public health restrictions, and
vaccination. A fortnightly online study, the Social Activity Measure (SAM),
was designed by the Economic and Social Research Institute’s Behavioural
Research Unit based on the day reconstruction method (Kahneman et al. 2004). It
recorded how many times people had left the house during the previous 48 h, how
many people they met, which locations they visited, and a range of variables relating to
each setting. This included, for instance, how easy it was to maintain a 2-m distance,
whether they wore a mask, whether others wore a mask, whether they were asked to
show a vaccine certificate, and so on. Background characteristics and measures of
mental health and well-being were also included. A short report and slide-deck were
published on the department’s website every fortnight (https://www.gov.ie/en/
collection/a7ee4-see-the-results-of-the-social-activity-measure-behavioural-study/, last
accessed 12 October 2022). The study ran for 36 waves from January 2021 to June
2022 and the data were used directly in multiple ways. Most notably, the findings
provided a detailed backdrop for government when trying to decide which public
health restrictions to lift and who would be affected. The study also repeatedly
demonstrated that the public were in favor of a relatively cautious approach to the
lifting of restrictions, despite media commentary to the contrary.

Overall, Ireland has probably produced and exploited a larger volume of
behavioral evidence across the pandemic to date than most other nations, especially
considering the country’s small size. While it is impossible to know how much
difference this has ultimately made to the success or otherwise of Irish pandemic
policy, it certainly provided a substantive evidence base that was repeatedly
referred to. This was only possible because of previous capacity building in the
area and existing ties between behavioral scientists and relevant government
officials.
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Italy

Italy’s pandemic response provides a good example of early intervention to combat
misinformation. In the early days of February 2020, an agreement was reached
between the Italian Ministry of Health and Facebook: any research on COVID-19
could suggest a visit to the Ministry’s website. A dedicated section, “Fake News” —
similar to the one present on the WHO website — was created on the Ministry’s
website, highlighting the main lies circulating on the Internet regarding COVID-19,
initiating the first fact-checking promoted by an Italian ministerial body (Russo
2020). The same strategy was implemented on the social page of the Ministry,
which saw an increase of over 700% in followers from February to May 2020,
becoming, in fact, the central information hub present in Italy (Lovari and Righetti
2020).

The Ministry’s social page shared two types of messages: the first focused on
raising awareness of the citizenry to the problem of fake news and the second
focused on debunking specific fake news and emphasizing the importance of relying
on reliable institutional sources. The latter type of infographic was associated with
greater engagement (Ibid.). Specific communication campaigns were also
implemented through more traditional channels, such as television and radio, to
inform citizens about preventive measures and vaccination. The first communication
campaigns implemented were of a more mandatory type (#RestaaCasa [Stay at
home] and #loRestoaCasa [I stay at home]), in conjunction with the total lockdown.
Subsequent communication campaigns used testimonials and influencers, with mes-
sages that leveraged reciprocity and collective action (“Let’s help each other.
Together we can do it”; “With the vaccine, we win together””) and emotion (“Let’s
take back the taste of the future”; “The vaccine is essential to protect you and those
you love”).

Physical environment interventions were implemented after the first wave of the
pandemic when restrictions were beginning to loosen. Circles painted in the grass
were created at the Library of Trees in Milan to maintain a safe distance between
non-cohabitants in outdoor public places. Similar examples can be found in Canada,
Denmark, and the United States (OECD 2020c).

Behavioral research was also used directly to inform policy. The R2 behavioral
unit proposed a nationally representative survey (Barari et al. 2020) to assess Italian
government public health efforts and citizen responses in the early pandemic phase.
R2 is the first example of an operational behavioral analysis unit in the Italian public
administration. Results showed that all public health messages were effective, and all
subgroups acted accordingly. Even those who had little trust in the government
showed high compliance. However, the research also showed that quarantine was
beginning to affect citizens’ mental health negatively. The report, therefore,
recommended pursuing communication interventions that could make following
public health protocols more desirable, such as virtual social interactions and routine
exercise activities. These recommendations were then implemented in the Italian
Ministry of Health messages.
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R2 subsequently conducted a post-quarantine study (OECD 2020c¢) to identify
which messages might most effectively avoid unnecessary journeys as some restric-
tions were phased out. The study was aimed at Roman citizens, who were presented
with three different messages: an emphasizing threat message (““You and your loved
ones have made tremendous efforts, do not waste them. Reduce travel to the
minimum”), a positive frame message (“You and your loved ones have made
tremendous efforts, keep it up. Reduce travel to the minimum”), and a loss aversion
message (“When you go out, you endanger your health and the health of your loved
ones. Reduce travel to the minimum”). The results, in general, did not show
significant effects, but specific effects emerged on certain categories of the popula-
tion. Those who, in fact, had already cognitively introjected the information and
acted in line with the behaviors already enacted during the total restrictions did not
find the message noteworthy. These results led to the use of the message based on the
positive frame as the basis for the communication strategy to citizens.

France

France provides an example of how behavioral science literature was used to inform
the COVID-19 government communications campaign. The behavioral analysis
team within the Direction Interministérielle de la Transformation Publique (DITP)
was heavily mobilized to support the pandemic response (OECD 2020c¢). Their work
focused primarily on providing feedback on the various communications designed
by the government communication team, and on the production of thematic “kits” on
crisis management in different contexts (transportation, schools, work, senior hous-
ing, etc.). These were created to be aligned with behavioral literature that demon-
strates advantages to communications that emphasize ease and clarity.

Japan

In Japan, the Behavioral Sciences Team (BEST) focused strongly on promoting
behavioral change in relation to citizens’ likelihood of and resistance to infection.
The work stressed three general objectives: to avoid high-risk environments, to take
basic disease prevention measures including handwashing and disinfection, and to
increase resistance with a balanced diet, moderate exercise, rest, and sleep (BEST
2020).

A number of experimental field studies were conducted in support of this work. A
first was carried out at the entrance to the Ministry of the Environment rooms to
promote the use of hand sanitizer. The addition of an arrow to draw attention to the
disinfectant and a message of gratitude for cooperation increased the use of disin-
fectant threefold. A similar experiment to promote disinfectant use was conducted at
the entrance to the city hall of Uji City. An arrow tape placed on the floor made it
easier to notice the rubbing alcohol. The number of users increased by approximately
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10% compared to before the installation. Following the example of Uji City, other
municipalities developed similar initiatives.

Behavioral insights were also used in Japan to help children to maintain physical
distancing within schools, deploying objects that would be more meaningful than
simple distance measures. For example, Hiketa elementary and junior high school in
Kagawa Prefecture used its local product named Hiketa buri or yellowtail to
encourage students to recognize the distance of 2 m to maintain physical distancing.
Similarly, Resona Bank Ltd placed plush toys on sheets in the waiting room to allow
customers to maintain physical distancing.

Australia

While much use of behavioral insights to support COVID-19 policy has promoted
behaviors designed to limit infection, behavioral change is also required for those
who may be infected. In New South Wales (NSW), Australia, a randomized exper-
iment was used to test several messages designed to increase the intention to redo a
COVID-19 test following a negative test. A text that used a “rule of thumb” such as
“come back as soon as you have new symptoms” increased the percentage of people
with a high intention to be retested, compared to a control message (business as
usual). The messages were then used extensively.

Behavioral insights were also used in Australia to assist employers in reducing the
likelihood of infection of their employees on public transport. An information guide
was created to inform employers on how to leverage social norms; draw attention to
active transport routes, such as cycling and walking paths; and make it easier to work
flexibly by encouraging staggered starts or streamlining flexible work processes. The
guide was distributed to 1800 companies across NSW.

Canada

An example from Canada shows how behavioral research was used to try to help the
unemployed. The British Columbia Behavioral Insights Group (BC BIG) partnered
with the Ministry of Social Development and Poverty Reduction to conduct a study
to link the unemployed to the Work Support Program (WorkBC) (BC BIG 2020).
The intervention tested two types of messages sent by email: a social norm (“Join
thousands of British Columbians accessing WorkBC services!”) and a checklist
(“You are at a step by valuable work resources!”). While those who received the
checklist were more likely to open the email, click the link, and send an expression
of interest than those who received the social norm, differences were not statistically
significant. Nonetheless, the study did demonstrate that those who received the email
were three times more likely to enroll in the program, regardless of which message
was delivered, providing evidence that the email was an effective way to support
people looking for a job.
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Bangladesh

In Bangladesh, behavioral science was used to design and test a video to encourage
people to contact a doctor by calling a medical helpline if symptoms became
apparent and to self-isolate. The Bangladesh Government’s Behavioral Insights
Team (BIT) and Information Access Team (a2i) produced a short edutainment-
style video, testing multiple motivational messages: a prosocial strategy (‘“help
protect others in your community”), a thank you (“thank you for helping your
community fight the coronavirus”), and a message designed to evoke nostalgia
(“let’s go back to living our normal lives again”). Motivational messages also
attempted to personalize the experience by asking users to remember a relevant
person or memory. The video successfully increased participants’ self-confidence to
help their community cope with COVID-19 and increased their knowledge of how to
do so. In the control group, only a quarter said they would suggest calling a doctor,
and only half said they would recommend self-isolation. For those who had seen the
video, these proportions increased by 10 percentage points for calling a doctor and
25 percentage points for recommending home isolation.

United Kingdom

The United Kingdom is the country that first established a team dedicated to
applying behavioral science to policy — the Behavioral Insights Team (BIT). Given
this, it is unsurprising that BIT conducted a large number of behavioral studies
addressing research questions of specific interest to policymakers involved in vari-
ous aspects of the response to COVID-19. These included studies of how well the
public understood COVID-19 guidelines, which messages were most likely to
increase willingness to be vaccinated, what proportion of the population accounted
for the majority of transmission risk, and how expectations for returning to offices
affected workers’ preferences. Summary information about many of these studies
can be accessed through a series of blogposts on the BIT website. Consistent with the
multiple examples from different countries listed above, the range of research
questions covered underlines the broad relevance of behavioral research to the
pandemic response.

In this context, however, one aspect of the UK’s experience is worth highlighting.
Relative to other European countries, when the first wave of COVID-19 arrived, the
United Kingdom was slower to implement policies designed to limit social interac-
tion (closure of schools and businesses, working from home, limits on travel, etc.),
with serious consequences in terms of levels of infection and, unfortunately, mor-
tality. It was widely reported in UK media that this decision was, in part, influenced
by advice from “behavioral scientists” that the public would have a limited tolerance
for large-scale behavioral change, perhaps only a few weeks; in short, that they
would quite quickly suffer from “behavioral fatigue” (see Lawton 2020). The
implication was that more radical policies to introduce social distancing should be
delayed until the threat was larger and the need greater. In the days and weeks that
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followed, hundreds of UK behavioral scientists signed an open letter to the UK
government asking for publication of the evidence on which this advice was based
and urging a rethink in the event that good evidence could not be produced. At the
time of writing, there is still no official account of who provided the relevant
scientific advice, what exactly they advised, or what evidence it was based on.

This case is highlighted because there are broader lessons here for the application
of behavioral science to policy. The UK example demonstrates the dangers when
independent scientific advice is not given transparently, is undocumented, and is not
subject to proper scrutiny. Arguably, these dangers are particularly acute in behav-
ioral science, given the difficulty of making inferences from studies conducted in one
context to behaviors undertaken in another context. After all, demonstrating the
power of different contexts to shape decision-making and behavior is one of our
primary contributions, as behavioral scientists. More broadly, as the number of
applied behavioral units around the world proliferates, questions need to be asked
about how to get the benefits from the evidence while applying and maintaining open
science practices and transparency.

Summary

During the COVID-19 pandemic, individual health became a community concern.
Individuals, organizations, communities, and governments moved in a joint and
unprecedented effort for the common good in the fight against the virus. All
individuals were asked to change their behavior, with the personal costs of this
varying in magnitude. Behavioral sciences, which have increasingly become part of
the public policy toolbox of many countries, proved critical in supporting this
change.

This chapter has listed just some case studies of applied behavioral science during
the pandemic. The range and design of research and application varied throughout
countries. The causes of these variations are mainly, but not exclusively, attributable
to two factors: first, the existence or otherwise of preexisting research programs that
linked the government to one or more teams of behavioral experts, who promoted
increased production and use of behavioral evidence, and second, the specific
political and social context of the country, including the perceived severity of the
threat, trust in the authorities, trust in the citizens by the authorities, and the culture
and timing as the pandemic progressed.

What broader lessons can be learned from how behavioral science was applied
during the pandemic? Perhaps the main lesson is the importance of acquiring and
relying on high-quality, relevant scientific evidence (see the controversial case of
behavioral fatigue). Many countries had behavioral science teams who collected
primary data during the pandemic, while others relied on secondary data sources.
Regardless of the type, the quality of the data and the relevance of it to challenges
that were faced are paramount. The second lesson is that cooperation is subordinated
to trust in others and government, as well as to the perception of the behavior of
others. Most people fall into the category of conditional cooperators, meaning they
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are willing to engage in costly prosocial behavior if they perceive compliance among
fellow citizens. Providing timely and transparent information about government
decisions, evidence gathering, and citizen behavior may have enhanced this trust
in some countries. Finally, behavioral interventions are not a universal recipe to be
applied blindly. Where possible, testing behavioral science in the context in which it
is to be applied is likely to generate important findings that will help with
application.

Another set of lessons apply to understanding behavior more generally. There are
at least four levels of behavior change that were demonstrated through the pandemic.
First, collective action was the primary driver of behavior change in most countries.
Within this, understanding social norms, trust, and reciprocity likely increased
adherence to public health guidelines. Second, although there were many voluntary
cooperators, behavioral change was further facilitated by breaking down behavioral
barriers to action. That is possible through defaults, reminders, modification of the
physical environment, and simplifying instructions. Third, effective behavioral
interventions also rely on extended cognition, that is, on external tools and informa-
tion that empower the decision-maker. Fourth, emotions and affective states need to
be taken into account. On the one hand, communications and interventions have to
deal with fear, shame, or unrealistic optimism that modulate the citizen’s perception
of risk. On the other hand, it is necessary to carefully ponder when to leverage
emotions and when instead to rely on reasoning. Furthermore, emotions and other
individual dimensions, such as background knowledge, political choice, and per-
sonality profiles, are relevant because they influence how individuals filter and
weight the information that guides behavior (Viale 2022; for some studies showing
moderating effects on the effectiveness of nudging, see, e.g., Stutzer et al. (2011),
Fellner et al. (2013), and van Bavel et al. (2020)).

Finally, the pandemic invites consideration of good scientific communication and
the fight against an infodemic. While misinformation exploits distortions of thought,
scientific communication is responsible for correcting distortions and transmitting
complex and often uncertain information. Although the fight is uneven, the behav-
ioral sciences provide long-standing lessons on communicating risk and uncertainty
and propose different approaches to combat bad information and fake news.

Behavioral science was widely used in some countries during the COVID-19
pandemic and not in others. Some applications were successful, but others were not.
Reflecting on why and how it contributed to the pandemic response is important as
the challenges the world faces in this century will require global cooperation and
widespread behavior change.
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