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Abstract

The threat of coronavirus disease (COVID-19) is increasing. Regarding the differences in the infection rate observed in each
region, additionally to studies investigating the causes of differences in population density as a proxy for social distancing,
an increasing trend of studies investigating the causes of differences in social capital has also been seen (ie, value sharing,
acceptance of norms, unity, and trust through reciprocity). However, studies investigating whether social capital that controls
the effects of population density also influences the infection rate are limited. Therefore, in this study, we analyzed the
relationship between infection rate, population density, and social capital using statistical data of Japan’s every prefecture.
Statistical analysis showed that social capital not only negatively correlates with infection rates and population densities, but
also negatively correlates with infection rates controlling for the effects of population density. Additionally, controlling the
relationship between the variables by mean age showed that social capital had a greater correlation with infection rate than
population density. In other words, social capital mediates the relationship between population density and infection rates,
indicating that social distancing alone is not enough to deter coronavirus disease; social capital needs to be recharged.
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What do we already know about this topic?

Regarding the differences in the infection rate of the coronavirus disease (COVID-19) observed in each region, in addi-
tion to studies investigating the causes of differences in population density as a proxy for social distancing, there is an
increasing trend of studies investigating the causes of differences in social capital.

How does your research contribute to the field?
We found that social capital mediates the correlation between population density and infection rates, indicating that
social distancing alone is not enough to deter coronavirus infection; social capital needs to be recharged.

What are your research’s implications towards theory, practice, or policy?
Our findings can be utilized not only as measures for the next wave of coronavirus that is expected shortly, but also as
preventive measures for various infectious disease viruses in the future.
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used as a proxy variable for social distancing.>* Other stud-
ies conducted in different countries also confirmed a posi-
tive correlation between population density and infection
rates.*’

However, coronavirus infections cannot be prevented by
low population density (or high social distancing) alone.
Moreover, additionally to ensuring social distancing by
refraining from going out, time lag, remote work, etc., the
government is implementing anti-quarantine actions, such as
wearing a mask, encouraging hand and finger disinfection,
and refraining from having loud conversations as a basic
policy for countermeasures against COVID-19, which has
been strongly sought by the public.® Among some possible
options, many researchers are paying attention to social capi-
tal as a factor that promotes these quarantine actions.

Social capital, that is, value sharing, acceptance of norms,
unity, and trust through reciprocity, is said to play an impor-
tant role in solving problems through interaction and
cooperation.?!! Previous research has also shown that social
capital is effective in solving public health challenges.!>!*
For example, some studies show that a high level of social
capital (trust and human connection with the government,
mutual benefit, reciprocity, and solidarity) influenced the
practice of preventive actions, such as vaccination, washing
hands, and wearing a mask during the HIN1 outbreak in
2009.'>7 In connection with the COVID-19 pandemic, stud-
ies analyzing GPS information in the United States showed
that residents in counties with high social capital were more
cooperative in following regulations, '® reducing the increase
in COVID-19 cases.!” A study in Italy also showed that areas
with high social capital tended to have low outing rates and
coronavirus mortality.?’ In a related study, research in the
field of human resource management based on a question-
naire survey showed that social capital (reciprocal support
between a company and employee organizational commit-
ment) enhanced employees’ willingness to cooperate in the
workplace COVID-19 countermeasures.?!

Why does social capital have this effect? This is because,
social capital encourages information sharing and removes
the uncertainty of choice,?** also encouraging collective
action and deterring the occurrence of the free-rider
problem.!'*?32" Regarding the former, Kawachi and Berkman?®
argue that social capital helps promote the dissemination of
health-related information and prevents unhealthy conduct.
Regarding the latter, a recent empirical study conducted in
China showed that social capital was successful in the pre-
vention of COVID-19 by the facilitation of refraining from
going out and wearing masks.?

The latter mechanism by which social capital restrains
free riders has an affinity with collectivism, a cultural
characteristic of Japan and Asian countries.** Yamaguchi?!
states that Japanese collectivistic behavior is based on the
calculation of advantages and disadvantages. Receiving a
reward from the group by suppressing one’s desires and
serving them is an advantage; whereas, being punished by

the group for interfering with its unity without suppressing
one’s desires is a disadvantage. Therefore, to promote
cooperative actions, it is necessary to have a mechanism in
which a person who refuses cooperation receives a “Tit for
Tat” treatment from another person.>? According to such a
mechanism, Japan’s murahachibu (making people stand
out of line if they do not follow the rules of the village) is
wisdom.

As mentioned above, a growing number of studies tend to
show that social capital has not only led to the prevention of
epidemics but also has promoted quarantine action and deter-
rence of infection during the COVID-19 pandemic. However,
to the best of our knowledge, no studies have shown a nega-
tive correlation between high social capital and coronavirus
infection rates even after controlling the effects of population
density. Therefore, in this study, we would like to address
this issue using cross-sectional data at the local government
level in Japan.

Review of Previous Studies and
Presentation of Hypotheses

Population Density and Coronavirus Infection
Rate

The relationship between population density and infection
rate in Japan is shown in Kodera et al?> and Rashed et al.
Studies in China,’ United States,® Brazil,® Turkey,* and other
countries also confirmed a positive correlation between pop-
ulation density and infection rates. These studies indicate
increased opportunities for human contact (smaller social
distances) associated with high population densities as a rea-
son for the correlation. In support, some studies have directly
investigated the effects of social distancing. For instance,
results of a previous study’s independent online survey held
in Japan showed that the number of infected people from
January to March 2020 was smaller in prefectures with less
face-to-face communication, less use of public transporta-
tion and fewer meals consumed outsides.’* Therefore, the
following hypothesis is derived.

HI1: There is a positive correlation between population
density and infection rate.

Social Capital and Coronavirus Infection Rates

Previous studies have shown that social capital helps pro-
mote public health.'*!” Besides, increasing studies during
the COVID-19 pandemic show that social capital encour-
ages cooperation against coronavirus measures’’? and
controls infections.!®?° Therefore, the following hypothesis
is derived.

H2: There is a negative correlation between social capital
and the infection rate.
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Population Density and Social Capital

Small cities are more likely to form social links than large
cities.** This is because the basic services provided by the
government in large cities are not provided in small cities
with a low population density, meaning maintenance of
alternative services will require the unity and turnaround of
residents.*> Several studies have found a supporting nega-
tive effect of population density on social interaction.’®’
Therefore, many studies have shown that densely populated
large cities have lower social capital.®#! Therefore, the fol-
lowing hypothesis is derived.

H3: There is a negative correlation between population
density and social capital.

Partial Mediation Effect of Social Capital

Furthermore, we wanted to examine whether social capital
correlates with infection rate if population density is included
as a variable. An empirical study recently conducted in Japan
showed that the higher the population density, the greater the
impact of trust with the surrounding people on health.*? This
suggests that population density alone is not enough to pre-
dict people’s health and that social capital acts as an interme-
diary between population density and health. Further, given
that population density is not a variable that captures all
social distancing, and that social capital is involved in the
prevention of various types of epidemics, as shown above,
population density and social capital are thought to affect the
infection rate by complementing each other. Therefore, the
following hypothesis is derived.

H4: Social capital partially mediates the relationship
between population density and infection rates.

Full Mediation Effect of Social Capital

Population density (concentration of population in a certain
area) used in this study is merely an indicator of one aspect
of social distancing. Even in densely populated areas, people
can reduce contact with each other. For example, a US study
using mobile GPS location data showed that the normative
element of social capital correlated with social distancing
measured by the length of time at home.*® Further, infection
risk depends, to a large extent, on each person’s social capital
of following norms and disciplines, such as remote work,
hand washing, and disinfection. Therefore, the following
hypothesis is derived.

HS5: Social capital fully mediates the relationship between
population density and infection rates (Social capital has
a greater correlation with infection rate than population
density).

Data

For calculating the coronavirus infection rate, we used the
cumulative number of infected people per 1 million popula-
tion by July 3, 2020, as calculated by Sapporo Medical
University.** We used the data until July 3rd because it was
just a delimiter. The increase in the number of people infected
was not officially recognized as a threat until this date since
the termination of the emergency declaration period from
April 7th to May 25th. In other words, the data handled in
this study is the cumulative total till July 4, when Tokyo
Governor Yuriko Koike urged Tokyo residents to refrain
from any nonessential and non-urgent trips to other prefec-
tures in response to the confirmation of novel coronavirus
disease in Tokyo exceeding 100 people for 3 consecutive
days (The Japan Times News, 2020.7.4).* For calculating
population density, we used the “population density per
1 km? of habitable area” for 2018 recorded in the Statistics
Bureau.® Both infection rate and population density were
log-transformed and used for the analysis. For social capital,
we used the “social capital comprehensive index” recorded
in the Cabinet Office.*’ This index was calculated from the
responses of 3878 people to a questionnaire survey consist-
ing of 10 questions about “friendship/interaction,” “trust,”
and “social participation,” combining the figures in other 2
comprehensive statistics about “volunteer activity participa-
tion rate” and “community donation amount per person.” It
is standardized using the formula “(prefecture value-average
value)/standard deviation.” This index is one of the most
comprehensive measures of social capital in Japan consisting
of both subjective information (questionnaire survey) and
objective information (external source), increasing objectiv-
ity and reducing the common method bias, making it differ-
ent from other social capital measures that consist solely of
subjective information. Furthermore, empirical studies have
shown that this index correlates with lower unemployment
and crime rates, higher fertility rates, higher life expectancy,
and higher new start-up rates,*” a strength not found in other
measures. Finally, the average age for 2015 obtained from
the Statistics Bureau*® was used as a control variable.

Analysis and Results

Table 1 is descriptive statistics. All skewness and kurtosis
values computed to assess the normality of the scales were
within the acceptable range (—2 and +2).* Therefore, the
following analysis was performed assuming that all 4 vari-
ables had a close to normal distribution. The lower part of the
correlation coefficient table is the normal correlation coeffi-
cient, and the upper part is the partial correlation coefficient
controlled by average age. In both cases, significant correla-
tions are shown among the 3 variables. Figures 1 to 3 are
scatter diagrams showing these relationships. These findings
support HI-H3.
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Table 1. Descriptive Statistics.

Mean SD Skewness Kurtosis 2 3
I Coronavirus infection rate 3.967 1.132 -0.886 1.987 0.310* -0.416**
2 Population density 6.821 0.770 1.222 1.860 0.527** —-0.398**
3 Social capital 0.000 0.621 0.447 0.320 —-0.507** -0.506**
4 Average age 47.300 1.667 -0.554 1.187 —0.475%* -0.697%* 0.342%

Note. **Significant at 1% level.
*Significant at 5% level. n=47.

Coronavirus infection rate: Number of infected people per million (logarithmic display). For Iwate prefecture, where the number of infected people was 0
(that means logarithmic conversion not possible), we substituted 0 with |, assuming that there was | infected person there.
Population density: Population density per | km? of habitable area (logarithmic display). Social capital: A standardized index consisting of “communications

” ” ”

and exchanges,” “trust,” “social participation,

Furthermore, the results of the path analysis shown in
Figure 4 indicate that the correlation between social capital
and infection rate remains even when population density is
controlled, that is, social capital partially mediates the rela-
tionship between population density and infection rate. This
supports H4. Additionally, Figure 5 shows the results of a
model, including age as a control. Here, population density
makes the path of infection rates insignificant, indicating that
social capital mediates the relationship between population
density and infection rates perfectly. This indicates that
social capital influences the infection rate more than popula-
tion density does, supporting HS.

Discussion

The results of this study based on the data from Japanese
prefectures show that the negative correlation between social
capital and infection rates is statistically significant in con-
trolling population density. Social capital partially mediated
the relationship between population density and infection
rates. Low population density (or following social distanc-
ing) is not enough to prevent infection; it is essential to foster
social capital based on solidarity, trust, and adherence to
norms. Also, the result of the age-controlled model shows
that social capital influences infection rates more than popu-
lation density does. As seen in Figures 1 and 2, Hokkaido is
a good example of this. Low population density should lead
to low infection rates but a high infection rate is seen due to
low social capital. This supports the argument by Kitayama
et al’® which states that the culture of the pioneering spirit
inherited in Hokkaido is based on individualism and empiri-
cal research by Yamawaki’! who verified it.

Compared to relatively individualistic prefectures, such
as Hokkaido and Tokyo, other prefectures, supported by rela-
tively high social capital, were able to successfully control
the outbreak of COVID-19’s first wave. Most prefectures in
Japan, like other Asian countries, have a strong culture of
collectivism,*® with which social capital has a high concep-
tual affinity. Social capital was defined as value sharing,
acceptance of norms, unity, and trust through reciprocity and
is said to play an important role in solving problems through
interaction and cooperation.”!! Collectivism is defined as a

volunteer activity rate,” and “community solicitation amounts per capita.”

set of feelings, beliefs, and behaviors related to solidarity and
concern for others by respecting the group’s norms and duty
rather than own pleasure.’*323 Previous empirical research
suggests that sources of social capital at the individual level
can be found in people’s immediate social surroundings, as
well as their everyday social interactions.>* In line with this,
a recent empirical study in China suggests that social capital
affects COVID-19 response mainly through facilitating col-
lective actions and promoting public acceptance of and com-
pliance with control measures in the form of trust and norms
at the individual level.>> These studies indicate how close
and compatible social capital and collectivism are.

Looking back on the COVID-19 pandemic based on the
results of this article, the high infection rate in large cities,
such as Tokyo, can be explained not only by the narrow
social distancing but also by the weakness of social capital.
While the risks of COVID-19 are being exclaimed, the rea-
son people go out to the so-called yoru no machi (entertain-
ment district) where the risk of infection is high is that the
norms for limiting their behaviors are weak. In a local city
with a culture of traitor-tattooing, an immediate thought of
“What is that person thinking?,” can be a strong weapon pre-
venting his/her imprudent behavior. Especially in situations
where the experience cannot be utilized like in the case of the
COVID-19 pandemic, it is considered that the bonds and
norms between citizens play a major role in making them
take appropriate actions, especially in local cities.

From the perspective of preventing infectious diseases, it
will be necessary to take various measures to restore social
capital in each prefecture, especially in the heavily affected
cities. Instead of pursuing the fulfillment of one’s desires,
people should develop a culture where they respect coopera-
tion and norms and are willing to control their actions for
others around them. However, it is important to note the
negative consequences of these cultures, such as the exclu-
sion of strangers.’® Reportedly, bullying and targeting
infected persons, especially in prefectures where the infec-
tion rate of COVID-19 is low, has occurred.>’ This suggests
that the strength of cohesion in areas with high social capital
contributed to the prevention of infection and simultaneously
had a disciplinary function for infected persons. Relatedly
from a larger perspective, it has often been pointed out that
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Figure 4. Result of path analysis.
Note. **Significant at 1% level.
*Significant at 5% level. n=47.
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Figure 5. Result of path analysis (Controlled by average age).
Note. **Significant at 1% level.

*Significant at 5% level. n=47.

Dashed arrow indicates not significant at 5% level.

Goodness-of-fit indices: %2 =2.150; df=2; root mean square error of
approximation (RMSEA)=0.000; probability of close fit (PCLOSE)=0.533;
goodness of fit index (GFI) =0.985; adjusted goodness of fit index
(AGFI)=0.926; normed fit index (NFI)=0.979; comparative fit index
(CFl)=1.000.

such exclusivity hinders the internationalization of Japanese
organizations especially in acquiring and motivating high-
class or diverse human resources.>*%

Everything has its pros and cons. It may also be said that
the reason the prevention of epidemics in Japan, especially in
local cities, looks more successful than some other countries
so far is that the good aspects of the Japanese as an inaka-
mono (countryman) works. Cultivating a spirit that is open to
others while at the same time strengthening unity is the right
way to manage crises in a global society. The national and
local governments, schools, and workplaces must work in
tandem to achieve this goal.

Implication

In this study, cross-section analysis using prefecture-level
data in Japan showed that social capital, in addition to low

population density, plays an important role in preventing
COVID-19. These findings can be utilized not only for the
measures for the next wave of COVID-19 expected shortly
but also for the preventive measures for various infectious
viruses in the future. If social capital is more effective at con-
trolling infection than low population density, it should be
possible to prevent infections in a big city like Tokyo. For
example, it may be effective to make friends who encourage
people to stop doing things that are at high risk of infection,
such as a dinner or entertainment with many people. Here,
the community of familiar human bonds and morals that the
countryside has should be referred to, although it is impor-
tant to maintain a sense of balance as social capital has a
negative side that encourages the exclusion of infected
people.

Limitations

First, in this study, we used population density as a proxy
variable for social distancing, following previous research.?3
However, the real-world practices a social distancing that
cannot be supplemented by population density, such as
avoiding congestion due to staggered hours. Further, the
magnitude of these efforts has been shown in previous stud-
ies to be influenced by social capital. Therefore, the differ-
ence in the definition of social distancing does not seem to
significantly change the main conclusion of this study.
Second, a huge limitation would be the small size of the sam-
ple. If the infection rate, social capital, and social distancing
data with smaller units can be obtained, we can verify the
reproducibility of the results of this study in future research.

Further, this study adopted a cross-section analysis indi-
cating a correlation between population density, social cap-
ital, and infection rate. Future studies should examine the
results of this study longitudinally to reveal more causal
relationships. Comparison of the strength of the correlation
by controlling age indicated that social capital showed a
higher correlation with infection rate than population den-
sity. However, variables not covered in this study may have
affected the relationship between these variables. In this
sense, previous studies have shown that metrological
factors,’!%? pollution,®** government policies,® etc., cor-
relate with infection rates. Studies in Japan have also
shown that weather factors were associated with the spread
of COVID-19.%%% In the future, these variables should be
included while verifying the analytical model presented in
this study. Similarly, future studies should address the
impact of governmental policies and guidelines on people’s
behavior and infection rates, although they were not com-
pulsory in Japan.

Conclusion

The threat of the COVID-19 is increasing. Regarding the
differences in the infection rate observed in each region, in



Kokubun and Yamakawa

addition to studies investigating the cause of differences in
population density as a proxy for social distancing, there is
an increasing trend toward studies investigating the cause of
differences in social capital. However, studies have not yet
investigated whether social capital that controls the effect
of population density could influence the infection rate.
Therefore, in this study, we analyzed the relationship
between infection rate, population density, and social capital
using statistical data of each prefecture in Japan. Statistical
analysis showed that social capital not only correlates with
infection rates and population densities but also has a nega-
tive correlation with infection rates controlling for the
effects of population density. Besides, controlling the rela-
tionship between variables by mean age showed that social
capital had a greater correlation with infection rate than
population density. In other words, social capital mediates
the correlation between population density and infection
rates, meaning that social distancing alone is not enough to
deter COVID-19, and social capital needs to be recharged.
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