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ABSTRACT
This debate examines the impact of infodemics – an over-abundance of information – on 
social distancing during the COVID-19 pandemic. Because of its external effects, social 
distancing behavior (SDB) shares fundamental properties with public goods, whose potential 
for undersupply has been examined extensively in the social sciences. Although the negative 
effects of infodemics have been emphasized by governments and international organizations, 
theoretical models suggest that infodemics may work as a mitigation mechanism. That is, 
infodemics may enhance people’s SDBs. Based on original survey data, we show that media 
exposure can positively increase SDB. We conclude by discussing two public health implica-
tions. First, the media plays an important role in motivating SDB. Second, even if infodemics 
can increase SDB, we must be wary of their ability to pose other, non-negligible dangers.
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Background

In public health, social distancing is the practice of 
staying at home and avoiding out-of-the-home inter-
actions with others in order to reduce the spread of 
viral infections [1] (see the online Appendix for 
a difference between social distancing and physical 
distancing). Under the current COVID-19 pandemic, 
it shares fundamental properties with public goods, 
because social distancing behavior by one person has 
a positive external effect on the welfare of others. 
However, this nature of social distancing engenders 
a free-rider problem [2], under which individual levels 
of social distancing are likely to be socially subopti-
mal, at least on average. Because governments cannot 
completely regulate every citizen’s behavior, volun-
tary choices to socially distance matters. This is one 
of the reasons why it has been difficult to control the 
COVID-19 pandemic.

Notably, the COVID-19 pandemic has been accom-
panied by infodemics [3–5]. According to the World 
Health Organization (WHO), an infodemic is ‘an over- 
abundance of information – some accurate and some 
not – that makes it difficult for people to find trustworthy 
sources and reliable guidance when they need it’ [6]. In 
social media, there is a tremendous flow of information 
about (potentially wrong) protective measures and 
rumors of government conspiracies. Those who con-
stantly access Twitter, Facebook, or YouTube receive 
new information every minute, leaving them less time 
to judge the accuracy of each piece of information. 
Notably, earlier studies have shown that 16% of tweets 

with a COVID-related hashtag leads to advertising or 
non-related issues [7], and that 25% of the Top 12 
YouTube videos on COVID-19 include misleading 
information [8]. International organizations such as the 
WHO have suggested that infodemics can have a dire 
negative impact on the COVID-19 pandemic, and they – 
along with national governments – have sought to cor-
rect misinformation about COVID-19. As such, 
researchers and organizations alike have stressed the 
importance of eliminating misinformation [2,4].

People’s attitudes toward social distancing vary as 
a function of demographic characteristics, as well as 
socio-psychological factors such as trust and altruism 
[9–11]. Relatedly, one effect of infodemics on individual 
behavior is the introduction and enhancement of 
uncertainty about necessary levels of social distancing. 
Under the COVID-19 pandemic, especially during its 
early phases, people inevitably face uncertainty about 
infections, because the virus/disease is novel. As such, 
they cannot know both the probability of being infected 
and the magnitude of the illness. Infodemics through 
social media generate an enormous amount of noise, 
which is a source of uncertainty, and thus risk and 
ambiguity due to the pandemic can be magnified.

While the deepening of uncertainty can change an 
individual’s choice, we argue that this may not neces-
sarily manifest in socially negative ways. Indeed, earlier 
work notes that uncertainty may enhance people’s 
social distancing [12], as can social media usage [13]. 
Our paper links these factors explicitly and argues that 
high frequencies of social and media access can 
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increase social distancing. Drawing on the literature on 
public goods and original survey data, this study 
examines how infodemics can affect voluntary incen-
tives to undertake social distancing behaviors.

Social distancing as public goods under 
uncertainty

The canonical model in economics suggests that the 
provision of public goods is insufficient unless there 
is legal enforcement or strong policy intervention by 
the government, because individuals have an incen-
tive to free-ride off the actions of others [14,15]. An 
individual’s provision of public goods is decreasing in 
other’s provision: if others’ provision is enough, there 
is no incentive to provide more, but if no others 
provide public goods, then each person has a strong 
incentive to provide some. This observation has been 
extended to multiple issue domains and tested in 
various fields of the social sciences [16,17], including 
in relation to its public-health implications [18,19]. 
Given this theoretical observation, it is of interest to 
examine when and how an incentive to provide pub-
lic goods becomes stronger. The lack of such incen-
tives generates social inefficiency due to the free-rider 
problem; its presence can, instead, improve efficiency. 
Throughout this paper, we refer to factors that dis-
courage free-riding as the mitigation mechanism.

A simple model of public goods can be extended in 
various ways to understand the mitigation mechan-
ism. One prominent direction has been to incorpo-
rate the existence and effect of uncertainty on 
individuals’ decision to contribute public goods. 
Since the magnification of uncertainty is one of the 
distinguishing effects of infodemics, observations 
from this theoretical approach offer helpful implica-
tions for our understanding of voluntary social dis-
tancing behavior.

Two types of uncertainty are distinguishable: risk 
and ambiguity. The concept of risk is associated with 
situations where the probabilities over outcomes (or 
states) are known. Put plainly, risk is captured by the 
variance of outcomes, and the risk-aversion of an 
individual is defined as disutility from larger var-
iances. A key theoretical observation is that risk- 
averse individuals tend to overcome free-rider incen-
tives and increase their provision of public goods – 
under certain theoretical conditions – if they expect 
greater variation, and hence possibility of severe 
under-provision, of those public goods [20]. This 
mechanism can apply to the COVID-19 pandemic 
as follows. Consider an individual who is choosing 
a degree of social distancing behavior. The risk on 
public goods corresponds to a lack of information 
about how other people will follow social distancing 
measures, or a lack of knowledge on how social dis-
tancing behaviors affect one’s infection probability. 

Even if individuals know the probabilities over the 
outcomes, they cannot know what outcome will actu-
ally result due to the variance associated with the risk. 
Social media infodemics introduce tremendous noise 
about correct levels of social distancing, and thus 
enlarge the variances of outcomes produced by social 
distancing on infection risk. When there is a risk 
about others’ social distancing behavior and the 
resulting infection probability, individuals cannot 
safely freeride on others’ contributions. Put differ-
ently, an individual cannot be sure whether he/she 
can safely dine out or engage in leisure activities due 
to the lack of information. Then, if the individual is 
sufficiently risk-averse, he/she chooses a high degree 
of social distancing.

The second type of uncertainty, ambiguity, can 
also reduce free-riding incentives. In the literature 
on decision theory, ‘ambiguity’ is distinguished from 
‘risk’, in that it refers to uncertainty about the prob-
ability distribution of future outcomes. Simply put, an 
individual does not even know the risks. In the case 
of COVID-19, this concept relates to the large num-
ber of undiagnosed, asymptomatic carriers. Each 
individual cannot know the objective probability of 
being infected and thus must formulate his/her own 
guess, which is a subjective probability. In other 
words, there is uncertainty about the correctness of 
risks of infection. This implies that people face severe 
uncertainty about the expected amount of public 
goods provided by others, which in turn will impact 
their own social distancing behaviors. Previous 
research demonstrates that people tend to have 
‘ambiguity aversion’ [21]. The presence of ambiguity 
makes people uncomfortable, and most make their 
decision based on a pessimistic scenario [22,23]. 
Existing theoretical works suggest that ambiguity 
aversion tends to enhance the provision of public 
goods; that is, free-rider incentives are suppressed 
[24,25]. This implies that ambiguity due to info-
demics from social media can mitigate the free-rider 
problem under the COVID-19 pandemic. This is 
consistent with theoretical expectations established 
in a single person framework [12].

In sum, the literature on public goods suggests that 
infodemics, as sources of risk and ambiguity, can 
enhance social distancing, contrary to warnings 
from international organizations. This potential posi-
tive effect is consistent with recent studies on pan-
demic behavior in Japan. For example, individuals 
who frequently use Twitter, Facebook, and 
Instagram engage in more social distancing, but 
there is no effect from accessing traditional mass 
media, such as television of newspapers [13]. The 
theoretical mechanism posited in this paper, however, 
should apply to both social and mass medias. To test 
our posited framework, we use data from an original, 
multi-wave online panel survey in Japan. Our data 
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covers two time periods: the very early stage of the 
pandemic (April 28th to May 7th, 2020; n = 2,167), 
and the second wave of the pandemic (September 3rd 

to 9th; n = 1662) when the same respondents were re- 
surveyed. The difference in sample sizes is due to 
respondent attrition, roughly 23%. Respondents in 
both waves were restricted to those in their 30s and 
40s. They were recruited using quota sampling with 
respect to gender (two categories), age group (four 
5-year categories), and location of residence (10 cate-
gories), so that their demographic distribution 
matched the latest census. The online Appendix 
includes the summary statistics.

Social distancing behavior is measured by whether 
the respondent reduced his/her reported frequency of 
dining out (1 if yes, 0 if no). We use a logistic regression 
model, with the key explanatory factors being media 
exposure. We include covariates for demographic traits, 
including educational attainment, gender, and age, as 
well as prefecture (region) fixed effects. Six types of 
media, defined broadly, are considered in this study. 
LINE, a WhatsApp-like service for sending text mes-
sages and video calls, is the most popular social media 
platform; the number of LINE users is 88 million, which 
corresponds to 69% of the entire population, according 
to ‘LINE Business Guide: June-December’ (cf. the 
online Appendix). Over 60% of respondents are daily 
users of LINE, while only 25% are daily users of Twitter. 
We also consider web-based news aggregators/curation 
platforms, which collect various pieces of information 

from online news, Wikipedia, Twitter, and other social 
media without confirming their correctness; 58% of 
respondents are daily users of these news aggregators 
(for example, ‘NAVER MATOME’ was one of the most 
commonly used web aggregators in Japan; it was termi-
nated in September 2020, reportedly because its con-
tents violated copyright laws). We also consider several 
mass media outlets: (a) TV (82%), (b) online news sites 
(34%), and (c) print newspapers (28%). Among the 
population in Japan, information acquisition from the 
internet has become quite common, although classic 
mass media remains popular; over 60% of people 
think that TV is trustworthy [26]. Analyses of info-
demics in China have emphasized the major role of 
TV and WeChat, a WhatsApp-like service in China, 
as major sources of COVID-19 information [3]. This 
is consistent with the fraction of daily users of TV and 
LINE among our respondents (cf. Table A.1 in the 
online Appendix).

Table 1 shows that social media infodemics may 
increase social distancing behavior during the 
early stage of the pandemic. First, those who use 
certain types of social media on a daily basis are 
more likely to engage in protective, social distan-
cing behaviors. Table 1 shows that daily users of 
LINE follow higher standards of social distancing. 
A similar pattern is found for daily users of web 
aggregators and television news. Notably, TV, 
LINE, and web aggregators are widely accessed 
by our survey respondents. This suggests that 

Table 1. Reducing the frequency of dining out in April-May and media usage: results on Logistic regression.
(1) (2) (3) (4) (5) (6)

Daily LINE user 2.03***
(1.73, 2.39)

[<.001]
Daily Twitter user 0.86

(0.72, 1.03)
[.107]

Daily web aggregator user 1.56***
(1.28, 1.90)

[<.001]
Daily TV user 1.52***

(1.28, 1.80)
[<.001]

Daily online news user 1.39***
(1.18, 1.63)

[<.001]
Daily newspaper user 0.97

(0.75, 1.24)
[.786]

University 1.25* 1.25* 1.26* 1.23* 1.22* 1.25*
(1.02, 1.54) (1.02, 1.54) (1.02, 1.55) (1.01, 1.51) (1.00, 1.49) (1.02, 1.54)

[.035] [.030] [.029] [.044] [.048] [.030]
Female 1.39** 1.53*** 1.56*** 1.48*** 1.60*** 1.53***

(1.12, 1.74) (1.24, 1.89) (1.25, 1.95) (1.19, 1.86) (1.29, 1.98) (1.24, 1.88)
[.004] [<.001] [<.001] [.001] [<.001] [<.001]

Age 0.99* 0.97*** 0.97*** 0.97*** 0.97*** 0.97***
(0.97, 1.00) (0.96, 0.99) (0.96, 0.99) (0.96, 0.99) (0.96, 0.99) (0.96, 0.99)

[.045] [<.001] [<.001] [<.001] [<.001] [<.001]
Prefecture FE YES YES YES YES YES YES
n 2,167 2,167 2,167 2,167 2,167 2,167
Hosmer-Lemeshow p-value .406 .551 .052 .419 .828 .582

The dependent variable is the answer to the following question: ‘has your frequency of going out for dinners increased or decreased since last March?.’ 
All the specifications control for prefecture (region) fixed effects. The odds ratios are reported. Standard errors are clustered at the prefecture level. 
95% CI are in parentheses. p-values are in brackets. *** p < 0.001, ** p < 0.01, * p < 0.05. 
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major media platforms – whether social or mass – 
may be sources of the mitigation mechanism. By 
contrast, Twitter users are neither more nor less 
likely to follow social-distancing measures than 
non-users. Table 2 shows that very similar pat-
terns are found during the second wave of the 
pandemic. We note that ambiguity was substan-
tially reduced in September compared to April, 
because there was more objective/correct informa-
tion about COVID as time elapsed. Thus, our 
observation from the two tables suggests that 
ambiguity does not have a significant effect on 
social distancing in these periods; if it had, then 
the coefficients in Table 2 should be substantively 
and statistically less significant than in Table 1. 
This is not inconsistent with existing experimental 
works on ambiguity [12].

Public health implications

Let us conclude with some public health implications. 
The first is straightforward: although governments have 
sought to contain media-generated COVID-19-related 
infodemics, these may actually have positive effects in 
encouraging social distancing, a public good. Therefore, 
it may not necessarily be socially desirable to suppress all 
pieces of misinformation or misunderstanding, as both 

traditional/mass and new/social medias can work effec-
tively as a mitigation device. In the case of novel diseases, 
even governments and experts may not know the correct-
ness of information perfectly. Accordingly, one reason-
able response may be to remain neutral on infodemics 
regarding ‘unharmful’ protective behaviors with limited 
negative consequences, such as wearing masks, eating 
healthy foods, or taking off shoes inside a house.

However, even if infodemics have a mitigation effect 
on the insufficiency of social distancing, there are several 
reasons why governments may want to be wary of info-
demics as dangers to public health. First, the impact of 
infodemics on individuals’ risk perception is heteroge-
neous. Optimistic individuals who are exposed to positive 
information may be less likely to follow social distancing 
guidelines. Even if infodemics increase social distancing 
on average, it may decrease protective behavior among 
a minority of people. While this share may be tiny, it can 
still produce clusters of infection with dire social conse-
quences. Put differently, the heterogeneity in beliefs 
caused by infodemics can be a potential danger for infec-
tion control. Such heterogeneity may also cause 
a disparity in preferences over policies toward COVID- 
19, including the necessity of stronger measures such as 
shelter-at-home orders and business closures. As a result, 
the political and social costs of conflicts over policies can 
be very high. Second, some types of misinformation have 
serious negative effects [27,28]. For example, COVID-19 

Table 2. Reducing the frequency of dining out in September and media usage: results on Logistic regression.
(1) (2) (3) (4) (5) (6)

Daily LINE user 1.53***
(1.24, 1.88)

[<.001]
Daily Twitter user 1.00

(0.77, 1.28)
[.972]

Daily web aggregator user 1.22*
(1.01, 1.47)

[.040]
Daily TV user 1.43*

(1.07, 1.91)
[.015]

Daily online news user 1.37*
(1.06, 1.77)

[.018]
Daily newspaper user 1.05

(0.85, 1.29)
[.665]

University 0.90 0.91 0.91 0.89 0.88 0.90
(0.75, 1.09) (0.75, 1.10) (0.75, 1.10) (0.74, 1.08) (0.72, 1.08) (0.74, 1.10)

[.288] [.319] [.329] [.249] [.229] [.313]
Female 1.18* 1.25** 1.25** 1.21* 1.29** 1.25**

(1.01, 1.39) (1.06, 1.47) (1.07, 1.47) (1.02, 1.43) (1.10, 1.50) (1.06, 1.48)
[.042] [.008] [.006] [.027] [.001] [.009]

Age 1.02 1.01 1.01 1.01 1.01 1.01
(1.00, 1.04) (0.99, 1.03) (0.99, 1.03) (0.99, 1.03) (0.99, 1.03) (0.99, 1.03)

[.065] [.189] [.198] [.217] [.223] [.217]
Prefecture FE YES YES YES YES YES YES
n 1,662 1,662 1,662 1,662 1,662 1,662
Hosmer-Lemeshow p-value .253 .967 .946 .782 .787 .930

The dependent variable is the answer to the following question: ‘has your frequency of going out for dinners increased or decreased since last March?.’ 
It was elicited in the resurvey, and therefore, the sample size is smaller than Table 1 due to the attrition. All the specifications control for prefecture 
(region) fixed effects. The odds ratios are reported. Standard errors are clustered at the prefecture level. 95% CI are in parentheses. p-values are in 
brackets. *** p < 0.001, ** p < 0.01, * p < 0.05. 
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vaccine misinformation has caused a large number of 
people to postpone or avoid vaccination, posing fatal 
risks to their wellbeing.

We end with some limitations of our study. In our 
theoretical argument, we consider only a simple exten-
sion of the public-good model with rational agents. 
However, under the pandemic, there are various socio- 
psychological factors that our model cannot capture. 
First, people are not always rational and their behaviors 
can be biased. Second, although our theory is static, 
a dynamic model is important in the context of epide-
miology [29]. Third, in our empirical analysis, we do not 
have variables that can be used to identify a difference 
between the effects of risk and ambiguity. For these 
matters, we hope (and urge others) to conduct further 
research.
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COVID-19 pandemic. Although the negative effects of 
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international organizations, theoretical models suggest 
that infodemics may work as a mitigation mechanism. 
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on an original survey, we argue that an over-abundance of 
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However battling infodemics requires a long-run perspec-
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