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This study focused on the way individuals’ past experiences with disasters and their perceived risks of disasters
aﬀect their involvement in voluntary associations, which are important indicators of social capital. Moreover, as
recent social capital studies have examined the diﬀerent types of associations that contribute to the formation of
social capital in various ways, for this present study, associations were categorized as civic, reward-based, and
social/recreational. The results indicate that both respondents’ experiences with disasters and their perceived
risks of disasters tend to increase both the number of associations in which they participate and their degree of
involvement. However, experiences related to disasters had a higher impact on the number of associations in
which residents participate than on their degree of involvement. Individuals’ experiences with disasters also
increased their tendency to join civic associations, whereas their perceived risks of disasters increased participation in both civic and reward-based associations. Social/recreational associations were not signiﬁcantly affected by either disaster experiences or the perceived risks of a disaster.

1. Introduction
The 2011 triple disaster in Japan—the Tohoku earthquake, the
subsequent tsunami, and the Fukushima Daiichi meltdown—highlighted the devastating impacts of disasters on cities, but recent research indicated the possibility that some areas can ‘bounce back better’
than others [1–3]. For example, social capital studies have emphasized
that communities with greater social capital, which includes strong
social ties between residents, can better mobilize after disasters, coordinate with local oﬃcials, and engineer an eﬀective recovery process
[see 4–9]; however, major questions regarding the eﬀect of disasters on
social ties remain. For instance, the eﬀects of pre-disaster social capital
on the post-disaster recovery process cannot be estimated without
considering how disaster events alter social capital. Therefore, in this
study, the ways in which individuals’ direct and indirect experiences
with natural hazards aﬀect their social ties in the context of Japan were
explored. Among various measures of social capital, the focus of this
study is individuals’ participation in voluntary associations, such as
neighborhood organizations, temples and churches, political organizations, and sports associations, which have been considered key indicators and sources of social capital [see 10–16].
Disaster scholars have long recognized that major damage in the
face of natural hazards is caused by man-made vulnerabilities [17,18].
⁎

Residents in disaster-stricken areas are often exposed to technological
catastrophes after extreme natural events, as seen in the Fukushima
Daiichi meltdown; therefore, some scholars speciﬁcally called this
natural event-triggered technological disaster a natech disaster [see
19–21]. The present study is based on a survey that explores people's
direct exposure to and the fear of having both extreme natural hazards
and the following technological catastrophes; man-made technological
disasters, such as oil spills, chemical spills, or radiation leaks, are
therefore not included in the analysis.
This study contributes to the literature on community resilience and
social capital in three ways. First, although some scholarship has investigated the impacts of natural hazards on social trust and the sense of
solidarity among community members [see 22–29], few have particularly focused on the impacts of natural disasters on residents’ participation in voluntary associations. The results of this study can therefore
ﬁll this gap in the literature. Second, individuals’ participation in voluntary associations is a widely used measure of social capital that has
been included in various national/international social surveys. The
results of this study therefore provide empirical evidence that is more
generalizable and potentially applicable to other community problems,
such as crime, disease, and terrorism, in various cultural/social contexts. Third, this study also examined diﬀerent types of voluntary associations to address a growing concern among social capital scholars
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that also relied on ﬁshing or other renewable resources as a main source
of economic revenue experienced high stress and declining social capital [56–58].
Another group of studies has indicated an increase in sympathy and
altruism after disasters [22–24,26–29]. This group of studies has shown
that normless behavior after disasters is less common than is generally
believed and that altruistic and reciprocal behaviors emerge when family, friends, and neighbors are at risk [59]. Some types of natural
hazards may provide an opportunity for individuals to work together in
order to address their collective challenges. Yamamura's research on the
Kobe earthquake in Japan in 1995 revealed increased social capital
among aﬀected residents [60]. Dussaillant and Guzman investigated
social trust before and after the 2010 earthquake in Chile and found
that a disaster situation is an opportunity to strengthen the levels of
interpersonal trust; however, areas with lower initial trust levels
showed a weaker trust-building process than areas with higher initial
trust [61].
Some studies reported a temporarily increase in solidarity immediately after a disastrous event [see 52,53]. Chang reported that
cohesion increased at the initial ﬂood stage, but residents diverted their
focus to individual interests as the severity of the disaster increased
[62]. Powerful collective rituals, such as communal mourning, increased social integration and thus promoted solidarity in the short
term. In assessing the impact of the massacre at Virginia Tech in 2007,
Hawdon and Ryan pointed out that depending on the type of activity
involved, solidarity may last for 5–13 months before behaviors return to
the original levels [63]. Collins suggested that traumatic events may
aﬀect a population's degree of solidarity for up to nine months [64].
The diﬀerent ﬁndings of previous studies have made the eﬀect of
disasters on social capital unclear; therefore additional empirical evidence is required to determine the relationship between disasters and
social capital. Among the various indicators of social capital, this study
speciﬁcally focused on voluntary associations. Participation in voluntary associations is an important indicator of social capital [10–16,65];
however, in most social capital studies, individuals’ participation in
voluntary associations has been examined as an independent variable,
not as a dependent one. Only a few studies have shown the close relationship between irregular events, such as war and neighborhood
crime, and participation in voluntary associations [33,66]; furthermore,
it has not been tested in relation to natural hazards.
There are important social factors that shape participation in voluntary associations. Scholars have found that individuals’ participation
in voluntary associations tends to depend on their demographic characteristics, such as age, gender, wealth, and education, as well as personality characteristics [see 65]. Kiyota speciﬁcally focused on postdisaster civil society and argued that community elders can function as
signiﬁcant sources of community ties [67]. Lipset hypothesized that
wealthier societies became more democratic because they fostered a
strong middle class that organized itself into civic associations and effectively pressured the government to make policies favorable to the
majority of citizens [68]. Working-class families tend to have less time
to participate in civil society than white-collar families are because
working-class families must often balance multiple jobs. Bekkers found
that the level of education also increased memberships to political/nonpolitical associations in the Netherlands [65]. Moreover, scholars would
be remiss to ignore that many voluntary associations are gender based,
and participation in these associations is motivated by diﬀerent pressures. For example, Japan has strong female-oriented food cooperatives, such as the Seikatsu Club, which sometimes also function as
political promotion groups for female political candidates. These groups
became hotbeds for women's political participation, as did a new generation of women's associations and female-oriented anti-nuclear
campaigns after the Chernobyl and Fukushima disasters [69–72]. Bekkers likewise suggested that personality characteristics, such as empathic concern, conscientiousness, and agreeableness, tend to increase
participation in voluntary associations [65]. In addition, urban and

that voluntary associations are not monolithic. Some scholars have
argued that diﬀerent types of associations may have diﬀerent social
characteristics [see 30–33]. To test this postulation, this study explored
how natural disasters have aﬀected individuals’ participation in different types of associations. The results can help identify which types of
associations are more closely associated with disasters.
In the following sections, a review of the scholarship on the social
impacts of natural disasters and the factors that potentially aﬀect individuals’ decisions to participate in voluntary associations is presented. Then, the methodology, data, and variables are outlined. Next,
the test results of the regression analysis are reported. Finally, the
ﬁndings and implications are discussed.
2. Social impacts of natural disasters and voluntary associations
A growing number of studies have paid special attention to making
communities more prepared for and resilient against disasters [34].
Among them, social capital studies have emphasized the usefulness of
social capital during and after natural disasters [e.g. 5,6,9,35–37]. Such
studies have commonly shown that social capital is a critical resource
not only for the post-disaster recovery process but also for the transformation of a community into a more resilient community than before
[38–41]. Community resilience is the collective ability to absorb
changes and build sustainable environments during and after disasters;
therefore, social capital, generated through community members’ trust,
norms of volunteerism, and social networks, is an important asset for
the entire community [6,15,37]. As community resilience is strongly
inﬂuenced by pre-disaster social contexts and processes that are endogenous to local communities, studies have been looking for various
socioeconomic and demographic characteristics of communities to
measure their social equilibrium, vulnerability, or preparedness in predisaster settings [9,35,40–44]. More recently, social capital studies
have emphasized the existence of the following three types of social
capital that are important in times of disaster: bonding, bridging, and
linking social capital [5,6,36,37,45]. Bonding social capital represents
the close ties that build cohesion within homogeneous groups, such as
speciﬁc communities, neighbors, or friends [4,46]. Bridging social capital represents the loose ties between groups that bring people together across diverse social divisions [47–49]. Finally, linking capital
focuses on the vertical relationship between groups [50,51]. However,
less attention has been focused on how disaster events aﬀect or alter the
level of social capital, which was the motivation of this study. Whether
pre-disaster social capital plays a crucial role after disaster events
cannot be fully determined without determining whether or not and to
what extent disaster events aﬀect social ties.
Previous studies on the social impacts of disasters have produced
two divergent ﬁndings. The ﬁrst group of scholars has emphasized the
depletion of social capital after disasters. Individuals aﬀected by a
disaster tend to prioritize personal interests, such as the protection of
private property, over collective goals, such as the protection of the
community, which decreases social integration. Norris and Kaniasty
reported a community-wide decrease of participation in social activities, which has a negative long-term impact on individual victims of
ﬂoods [52,53]. Miller also showed evidence of the erosion of trust in the
city of New Orleans, which set survivors against outsiders and neighbors against neighbors [25]. Papanikolaou found that the victims of
wildﬁres in Greece in August 2007 were less likely to appreciate mutual
support [54]. Some technological catastrophes also reported negative
eﬀects on residents. Ritchie argued that speciﬁc kinds of disasters, such
as oil spills, can deplete formal and informal social capital and trust
between individuals [55]. In so-called corrosive communities, residents
become divided on proper responses to the local extractive industries
that caused these hazards. These populations face greater stress because
crisis threatened their resources, caused them to lose such resources, or
made them unable to gain equivalent compensation for resources [56].
For example, in both the Exxon Valdez and BP oil spills, communities
109
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Table 1
Participation in voluntary associations in Japan.
Association type

Association category

Membership

Percentage of total respondents

Total
Civic associations

Any of below association
Residential association
Volunteer groups
Civic movement association
Religious association
Political association
Unions
Professional association
Alumni groups
Recreational association

1889
1399
175
367
237
103
241
202
1030
712

80.9%
59.9%
7.5%
15.7%
10.1%
4.4%
10.3%
8.7%
44.1%
30.5%

Rent-seeking association

Social/recreational association

Chugoku/Shikoku, and Kyusyu. For this study, the dataset was obtained
through the Inter-University Consortium for Political and Social
Research (https://www.icpsr.umich.edu).
The dependent variable is the respondents’ participation in voluntary associations. Participation in these associations has been included
in many international/national social surveys, but depending on the
survey, the categories are slightly diﬀerent. For example, Curtis used
the World Value Survey, which lists a total 16 social associations,
whereas Delhey and Newton used the Euromodule, which has 9 associations [11,12]. Other studies used nationwide surveys that have different numbers of categories [see 13,76]. The JGSS suggests examining
the following nine associations: political associations, residential/
neighborhood associations, social service club/volunteer groups, citizens’ movement/consumers’ cooperative groups, religious groups,
alumni associations, recreational associations, labor unions, and occupational/professional associations. The frequency and the percentage of
the respondents’ participation in each association are shown in Table 1.
Approximately 81% of the respondents were members of at least one of
the suggested associations. Among them, residential associations
(59.9%) was the most popular in Japan, followed by alumni groups
(44.1%), recreational associations (30.5%), and civic movement associations (15.7%). For further analysis, each association was categorized
into the following three types of associations: civic associations, reward-based associations, and social/recreational associations [see
Table 1]. Civic associations are similar to Knack and Keefer's Putnamtype associations in which individuals meet in public with clear civic
goals to develop networks and trust [30]. Reward-based associations
are similar to Olson-type associations, in which the primary purpose is
to acquire ﬁnancial and economic rewards from membership. Finally,
social/recreational associations are similar to Moore and Recker's Recreation-type associations, in which individuals engage in private and
informal interactions related to recreational and social activities [see
30–33].
In addition to memberships with the suggested associations, the
JGSS also asks whether the respondents are actively involved in the
associations. Each respondent was asked to choose among the following
three suggested answers: (1) “No membership,” (2) “Yes, but rarely
involved,” and (3) “Yes, actively involved.” Four output variables were
developed to compare the depth and breadth of participation [see 65].
The ﬁrst output variable was a binary variable, coding respondents with
memberships to any suggested associations regardless of the level of
involvement (0 = “No membership”/1 = “Yes, but rarely involved” or
“Yes, actively involved”). The second output variable was also a binary
variable that coded the respondents’ active participation in any of the
suggested associations (0 = “No membership” or “Yes, but rarely involved” / 1 = “Yes, actively involved”). The third output variable
tested the breadth of participation by counting the number of memberships to each of the suggested associations. The ﬁnal output variable
only included the number of associations that the respondents were
actively involved in. Logistic regression analysis was used for the ﬁrst
two binary output variables, and negative binomial regression was used

rural areas are diﬀerent in terms of traditionalism and population
density, which can aﬀect residents’ social behavior [73]. Finally, years
lived in the neighborhood suggested that people who live in a community for a long time tend to be more attached to the neighborhood
and maintain long-term relationships with neighbors, creating community cohesion [74,75].
Furthermore, while the primary goal of this study was to determine
the impact of disasters on residents’ social ties, the increasing concern
that voluntary associations are not monolithic was also investigated.
Some studies have shown that diﬀerent social organizations serve as
sources of social capital in diﬀerent ways. Knack and Keefer's study and
Rupasingha's study identiﬁed the characteristics of diﬀerent forms of
social organizations by categorizing them into Putnam-type and Olsontype social organizations [30,31]. Putnam-type social organizations are
based on civic interactions that promote trust and cooperation, and
examples are volunteer groups and religious organizations; Olson-type
organizations are rent-seeking social organizations, in which forming
and joining are based on ﬁnancial or other material incentives, and
examples are political associations, professional associations, and unions [30,31]. Knack and Keefer and Rupasingha concluded that although both types of organizations are positively related to social capital, Putnam-type organizations are a better indicator of social capital
than are Olson-type organizations. Building on these ﬁndings, Moore
and Recker distinguished recreation-type social organizations from
Putnam-type organizations on the basis of the assumption that organizations without clear civic causes or goals, such as recreational organizations and sport clubs, would have diﬀerent characteristics from
religious and civic organizations [32]. Recreation-type organizations
tend to be informal and private, whereas Putnam-type organizations are
relatively formal with public meetings and civic goals. They also found
that Putnam-type organizations were more signiﬁcant indicators for
reducing neighborhood crime than other types of organizations and
that in particular, organizations that people join with economic expectation do not have a signiﬁcant eﬀect on reducing crime [32].
Drawing from the literature review, the following sections ﬁrst
analyze the impacts of two aspects of natural disasters—disaster experiences and perceived risks of disaster—on individuals’ participation
in voluntary associations. Then, the voluntary associations will be
grouped into three types of associations.

3. Methods
Data were collected from the Japanese General Social Survey
(JGSS), a national survey jointly conducted as a part of the East Asian
Social Survey in 2012. The survey was carried out by the JGSS Research
Center at Osaka University of Commerce in Japan. A total of 2335 respondents were chosen by two-stage stratiﬁed random sampling, stratiﬁed by regional block and population size. The survey was carried out
through face-to-face interview and computer-assisted personal interview, and the response rate was 58.8%. The six Japanese regional
blocks examined are Hokkaido/Tohoku, Kanto, Chubu, Kinki,
110
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for the ﬁnal two count output variables.
As explanatory variables, information regarding the respondents’
past experiences with natural disasters and their perceived risks for
natural disasters was obtained [see 62,77]. For disaster experiences, the
respondents were asked whether they had formal and informal channels
for help when they actually encountered disaster situations in the past.
People who answered “Never had such a problem” were coded 0, and
other answers were coded 1. For the perceived risks of natural disasters,
the respondents were asked to evaluate the possibility of natural disasters for earthquakes, ﬂoods, landslides, and any disasters that may
aﬀect nuclear facilities in their living areas and to choose among the
following four suggested answers: “unlikely” (1), “less likely” (2),
“likely” (3), and “most likely” (4).
As control variables, respondents’ age, education level, gender,
household income, urbanization, and duration of residence were included. Table 2 summarizes the variables. These included several ordinal measurements. Urbanization was measured on a scale from 1 to 5,
including farms in a rural area (1), villages in rural areas (2), towns or
small cities (3), city outskirts (4), and big cities (5). Household income
included the following ﬁve categories: far below average (1), below
average (2), average (3), above average (4), and far above average (5).
Finally, duration of residence was measured on an ordinal scale with
the following anchors: less than 1 year, less than 2 years, less than 5
years, less than 10 years, less than 20 years, and 20 years or more. Best
practice often transforms duration of residence into a ratio of percentage of life spent in an area [see 78–80], but this study could not do so
without conﬂating continuous data with ordinal data. Instead, by including both age and duration of residence in out models, we control
for the eﬀects of age on duration of residence. Finally, dummy variables
for the six regions of Japan were included, and the standard errors were
clustered by region to net out regional variations and manage heteroscedasticity. The variance inﬂation factor for all models was below 2.5,
which is acceptable for most social science research.

Table 2
Descriptive statistics for variables.
Variables
Participation in association
Political association

Residential association
Volunteer groups
Civic movement association
Religious association
Unions
Professional association
Alumni groups
Recreational association
Perceived risk of natural disaster

Disaster Experience
Age
Education
Gender
Household Income

Urbanization

Duration of Residence

Value Label

Mean

0 No membership
1 Yes, but hardly involved
2 Yes, actively involved
Same as above
Same as above
Same as above
Same as above
Same as above
Same as above
Same as above
Same as above
1 Unlikely
2 Less likely
3 Likely
4 Most likely
0 Never had such problem
1 have actual experience
20 years old − 89 years old
6 years − 18 years
0 Male
1 Female
1 Far below Average
2 Below average
3 Average
4 Above average
5 Far above Average
1 A farm in rural area
2 A village in rural area
3 A town or small city
4 City outskirts
5 A big city
1 Less than 1 year
2 Less than 2 years
3 Less than 5 years
4 Less than 10 years
5 Less than 20 years
6 20 years and more

S.D.

.06

0.28

0.78
0.11
0.19
0.14
0.59
0.51
0.12
0.12
2.15

0.72
0.41
0.46
0.44
0.72
0.81
0.38
0.41
0.72

0.66

0.47

53.27
13.06
0.53

16.88
5.27
0.50

2.59

0.90

2.82

0.88

5.16

1.30

Table 3
The impact of disaster experience and perceived risk of disaster on participation in voluntary associations: The intensity and breath of participation.
Participation in association

Participating in any association
Having membership (1)

Disaster experience
Perceived risk of disaster
Age
Education
Gender
Household Income
Urbanization
Duration of Residence
Region dummies (Ref.: Hokkaido/Tohoku)
Kanto
Chubu
Kinki
Chugoku/Shikoku
Kyusyu
Observations
Log Likelihood
AIC
Theta (std.err)
Pseudo R2 (Nagelkerke)
Pseudo R2 (CoxSnell)

Number of participating associations
Active participation (2)

Having membership (3)

Active participation (4)

− 0.014 (0.011)
0.017 (0.012)
0.005*** (0.001)
0.027*** (0.004)
0.019 (0.014)
0.033*** (0.010)
− 0.006 (0.008)
0.009 (0.006)

0.010 (0.023)
0.039*** (0.013)
0.007*** (0.001)
0.027*** (0.003)
0.039 (0.025)
0.039*** (0.013)
− 0.021** (0.008)
0.037*** (0.003)

0.143 (0.025)
0.124*** (0.023)
0.021*** (0.002)
0.143*** (0.009)
0.065 (0.105)
0.203*** (0.035)
0.009 (0.037)
0.102*** (0.013)

0.066** (0.032)
0.076*** (0.029)
0.011*** (0.001)
0.042*** (0.010)
0.023 (0.039)
0.084*** (0.021)
− 0.035* (0.019)
0.102*** (0.009)

− 0.030*** (0.007)
0.020*** (0.004)
− 0.020*** (0.003)
− 0.013*** (0.003)
− 0.077*** (0.003)
2281
− 1033.860
2095.719

0.004 (0.009)
0.025*** (0.005)
− 0.007 (0.005)
− 0.069*** (0.002)
− 0.027*** (0.003)
2281
− 1471.725
2971.450

0.139
0.088

0.126
0.094

− 0.091*** (0.025)
− 0.001 (0.009)
0.00001 (0.017)
− 0.084*** (0.007)
− 0.137*** (0.010)
2281
− 3842.868
7713.735
43.886 (31.219)
0.186
0.181

− 0.008 (0.010)
0.028** (0.011)
0.003 (0.007)
− 0.078*** (0.013)
0.020** (0.009)
2281
− 2462.762
4953.523
2.091 (0.299)***
0.134
0.120

***

Notes: .
(1) and (2) are logistic regression models, and (3) and (4) are negative binomial regression models; coeﬃcients are marginal eﬀects at the means; standard errors are
clustered by region; all model included region as dummy variables.
* p < .1.
** p < .05.
*** p < .01.
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4. Results

0.203, p < .01), and active participation in a greater number of associations by 8.4% (b = 0.084, p < .01).
Urbanization tended to have negative eﬀects on respondents’ participation in associations. Urbanization decreased the probability of
active participation in any association by 2.1% (b = −0.021, p < .05)
and the probability of active participation in a greater number of associations by 3.5% (b = −0.035, p < .10); however, the eﬀects of
urbanization were not signiﬁcant for having membership to any association or having membership to a greater number of associations.
Finally, duration of residence had positive eﬀects on residents’ participation in voluntary associations. Duration of residence did not have a
signiﬁcant eﬀect on having membership to any association, but it signiﬁcantly increased the probability of active participation in any association by 3.7% (b = −.037, p < .01), having membership to a
greater number of associations by 10.2% (b = 0.102, p < .01), and
active participation in a greater number of associations by 10.2% (b =
0.102, p < .01).
For further analyses, two sets of logistic regression models were
structured to test the eﬀects of disaster experiences and perceived risks
of disasters on the respondents’ participation in the following three
diﬀerent types of associations: civic association, reward-based association, and social/recreational association. Table 4 presents the results.
The results of all six models ﬁrst indicated that the respondents’ disaster
experiences in the past signiﬁcantly aﬀected their participation in civic
associations: model 1 and model 4 showed that those who had experienced disasters tended to have a 4% higher probability of having
membership to civic associations (b = 0.040, p < .01) and a 2.8%
higher probability of active participation in civic associations (b =
0.028, p < .05) than those who did not. Disaster experiences did not
show a signiﬁcant eﬀect on other types of associations, which indicates
that the respondents’ past experiences with disasters led them to join
and actively engage in associations that have relatively public civic
causes and goals rather than join rent-seeking organizations with ﬁnancial incentives or social/recreational associations that are private,
informal, and without civic or altruistic goals.
The results also showed that the respondents’ perceived risk of
disasters aﬀected both civic associations and reward-based associations.
For civic associations, an increase in perceived risks of disasters led to
an increase in the probability of active participation by 2.8% (b =
0.028, p < . .01). For reward-based associations, a one-unit increase in
perceived risks of disasters raised the probability of having a membership by 3.8% (b = 0.038, p < .01) and active participation by 2.2%
(b = 0.028, p < .01). The results indicated that the respondents’ perceived risks of disasters lead to participation in associations that have
relatively clear goals and causes, whether these are civic or reward
based, rather than participation in an association whose purpose is
social and recreational.
Age only increased the probability of having membership to and
active participation in civic associations and social/recreational associations. Younger people tended to have a higher probability of having
membership to rent-seeking associations. The eﬀects of education were
positive, which is consistent with the results shown in Table 3. The
results of gender showed that female respondents tended to participate
in civic associations and social/recreational associations, whereas male
respondents tended to participate in rent-seeking associations. Urbanization tended to decrease participation, but the eﬀects were only
signiﬁcant for active participation in civic associations and social/recreational associations. Finally, duration of residence tended to increase
participation in all three types of associations.

First, four regression models were structured to compare the intensity and the breadth of participation in associations. The ﬁrst two
models (model 1 and nodel 2) tested the respondents’ involvement in
any of the nine suggested associations, and a logistic regression was
used for the ﬁrst two models because the dependent variables were
coded as dichotomous outcomes. The next two models (Model 3 and
Model 4) tested the number of associations in which the respondents
participated, and negative binomial regression models were used because the dependent variables were count data with over-dispersion (chat > 1).
Table 3 presents the results of the impact of disaster on participation
in voluntary associations. Coeﬃcients are shown as marginal eﬀects at
the means, which indicate the change in the predicted probability of
participation in an association for one-unit change in an explanatory
variable holding all other variables constant. For having a membership
to any association (model 1), there was no signiﬁcant eﬀect for either
the respondents’ past experiences of disasters or their perceived risks of
disasters. For active participation in any association (Model 2), the
respondents’ disaster experiences did not show a signiﬁcant eﬀect, but
their perceived risks of disaster increased the probability of active
participation by 3.9% (b = 0.039, p < [ 0.01. Model 3 showed that
those who experienced a disaster had a 14.3% higher probability of
having a membership to a greater number of associations than those
who had not (b = 0.143, p < .01). Furthermore, an increase in perceived risks of disaster increased the probability of a membership to a
higher number of associations by 12.4%. (b = 0.124, p < .01). In
model 4, the probability of the respondents having a higher number of
active memberships to participating associations for those who experienced a disaster was about 6.6% higher than those who had not (b
= 0.066, p < .05). An increase in the perceived risks of disasters also
increased the probability of a having a higher number of active memberships to participating associations by 7.6% (b = 0.076, p < .01). A
summary of the impacts of the two disaster-related variables regarding
the depth and breadth of participation in associations shows that both
actual disaster experiences and perceived risk of a disaster tended to
have positive eﬀects on respondents’ participation in voluntary associations, but the eﬀects were stronger and more signiﬁcant for the
breadth than for the depth of participation. In other words, disasters
had a larger impact on the number of associations in which residents
participated than the degree of involvement.
In addition to the eﬀects of disasters, age had a positive eﬀect on
participation in associations. Respondents older by a year showed a
0.5% higher probability of having memberships to any association (b =
0.005, p < .01), a 0.7% higher probability of actively participating in
any association (b = 0.007, p < .01), a 2.1% higher probability of
having memberships to a greater number of associations (b = 0.021,
p < .01), and a 1.1% higher probability of active participation in a
greater number of associations. Level of education also increased the
respondents’ probability to participate in an association. A one-year
increase in education increased the probability of having membership
to any association by 2.7% (b = 0.027, p < .01), the probability of
active participation in any association by 2.7% (b = 0.025, p < .01),
the probability of having membership to a greater number of associations by 14.3% (b = 0.143, p < .01), and the probability of active
participation in a greater number of associations by 4.2% (b = 0.042,
p < .01). These ﬁndings are consistent with those of previous studies
indicating that older citizens tended to participate in associations more
actively [67]; however, gender did not show a signiﬁcant eﬀect for any
aspects of participation in voluntary associations. Household income
also aﬀected the probability of participation in these associations. A
one-scale increase in household income increased the probability of
having membership to any association by 3.3% (b = 0.033, p < .01),
active participation in any association by 3.9% (b = 0.039, p < .01),
having membership to a greater number of associations by 20.3% (b =

5. Discussion and conclusion
The aim of this study was to identify the degree to which experiencing a disaster and the perceived possibility of a disaster in the near
future are associated with residents’ participation in civil society. The
social factors that inﬂuence an individual's probability to have
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Table 4
The impact of disaster experience and perceived risk of disaster on active participation in associations: Participation by type of association.
Participation in association

Having membership
Civic (1)

Disaster experience
Perceived risk of disaster
Age
Education
Gender
Household Income
Urbanization
Duration of Residence
Region dummies (Ref.: Hokkaido/
Tohoku)
Kanto
Chubu
Kinki
Chugoku/Shikoku
Kyusyu
Observations
Log Likelihood
AIC
Pseudo R2 (NK)
Pseudo R2 (CS)

Active participation
Reward-based (2)

Social/Recreational (3)

0.040 (0.014)
0.002 (0.004)
0.008*** (0.001)
0.022*** (0.006)
0.078*** (0.029)
0.036*** (0.014)
− 0.008 (0.017)
0.025*** (0.007)

0.013 (0.019)
0.038*** (0.011)
− 0.002*** (0.0003)
0.023*** (0.002)
− 0.130*** (0.017)
0.056*** (0.012)
− 0.006 (0.010)
0.0001 (0.007)

− 0.023 (0.025)
0.011 (0.013)
0.006*** (0.001)
0.058*** (0.008)
0.022 (0.022)
0.044** (0.019)
0.005 (0.011)
0.025*** (0.009)

− 0.079*** (0.015)
− 0004 (0.004)
− 0.013 (0.011)
− 0.007*** (0.001)
− 0.103*** (0.002)
2, 229
− 1308.418
2644.836
0.165
0.120

− 0.034*** (0.007)
− 0.018*** (0.004)
− 0.027*** (0.006)
− 0.014*** (0.002)
− 0.031*** (0.002)
2162
− 1001.818
2031.635
0.172
0.111

− 0.002 (0.007)
− 0.010 (0.007)
− 0.060*** (0.008)
− 0.085*** (0.010)
− 0.080*** (0.007)
2247
− 1437.100
2902.200
0.151
0.113

***

Civic (4)

Reward-based (5)

Social/Recreational (6)

0.028 (0.013)
0.028*** (0.009)
0.004*** (0.0004)
0.008 (0.005)
0.014 (0.011)
0.015 (0.014)
− 0.020** (0.010)
0.040*** (0.007)

0.003 (0.004)
0.022*** (0.007)
0.00003 (0.0002)
0.005* (0.003)
− 0.042*** (0.008)
0.016*** (0.017)
0.0005 (0.005)
0.004* (0.003)

0.004 (0.024)
0.005 (0.013)
0.005*** (0.0004)
0.025*** (0.003)
0.038*** (0.014)
0.035*** (0.013)
− 0.010*** (0.003)
0.035*** (0.005)

− 0.025*** (0.008)
− 0.006 (0.006)
0.003 (0.003)
− 0.020*** (0.008)
− 0.017*** (0.004)
2229
− 1135.420
2298.839
0.098
0.065

− 0.017*** (0.002)
− 0.017*** (0.001)
− 0.018*** (0.002)
− 0.013*** (0.002)
0.002 (0.002)
2162
− 413.730
855.461
0.122
0.042

0.041*** (0.003)
0.047*** (0.005)
0.008* (0.004)
− 0.059*** (0.003)
− 0.004 (0.003)
2247
− 1268.806
2565.611
0.117
0.082

**

Notes: .
coeﬃcients are marginal eﬀects at the means; standard errors are clustered by region; all model included region as dummy variables.
* p < .1.
** p < .05.
*** p < .01.

particularly signiﬁcant impact on the number of associations that the
respondents joined but not on whether they joined at all. In other
words, experiencing a disaster did not signiﬁcantly compel residents to
begin participating, actively or not, in any associations if they had not
participated in any prior to a disaster. One reason may be that Japan
has high rates of civil society participation. On-paper participation in
residential associations (chōnaikai) is almost mandatory in many communities and apartment buildings. Consequently, while 60% previously
joined a residential association, it makes sense that disaster experiences
might encourage people to participate more actively because there are
readily available sources of social capital in all communities.
Conducting studies in other countries with diﬀerent social systems
could help determine whether this result is limited to Japan.
Furthermore, the result that people tend to respond to disasters by
expanding the boundaries of networks more often than becoming more
actively involved may indicate the beneﬁts associated with weak ties,
or bridging capital, which represents the loose ties between groups
across diverse social divisions [47,82]. Studies have shown that weak
ties are more essential than strong ties for a person's integration into the
broader society [15]. This ﬁnding may reﬂect the Japanese people's
tendency to create weak ties in response to disasters.
It is also notable that disasters did not aﬀect all types of associations. Disaster experiences increased participation in civic associations
that have relatively public, altruistic, and civic goals; however, residents who perceived that they might face a disaster in the near future
had an increased likelihood to have membership with reward-based
organizations and to actively participate in both civic and reward-based
associations. Although participation in reward-based associations may
seem less altruistic than civic associations, they provide a vital source of
linking social capital [82]: reward-based associations, such as political
associations or unions, may connect constituents with oﬃcials or professionals who can channel extra-local physical, ﬁnancial, social, or
political resources for residents, helping communities shape rebuilding
plans and ﬁnancial assistant packages in ways that best suit their needs;
however, additional studies should be conducted regarding whether
participation in reward-based associations can be equated with linking
social capital.

membership with voluntary associations, have active participation, and
have membership with three speciﬁc types of associations—civic associations, reward-based associations, and social/recreational associations—were also evaluated. The results of this study showed that individuals’ perceptions of disasters, whether attributed to a direct
experience or perceived fear, may create social bonds, which implies an
increase in social capital. This ﬁnding is basically consistent with those
of previous studies indicating an increase in sympathy and altruism
following disasters [22–24,26–29,59]; however, it should be noted that
unlike those of previous studies, the ﬁndings of the present study did
not show the eﬀects of speciﬁc types or magnitudes of disasters because
the survey questions used did not speciﬁcally ask for such information.
Therefore, the results of this study should be interpreted as individuals’
general responses to disasters, which are diﬀerent from those of previous studies that included case studies, such as the Kobe earthquake in
1995 and the Chile earthquake in 2010 [60,61].
The ﬁndings indicated that residents who experienced disasters
joined more associations and were more likely to actively participate.
Given that the dataset was generated in Japan following the 3/11 disasters in 2011, a number of these responses may represent those who
experienced the triple disaster and then changed their behaviors according to their experiences. Residents who experienced disasters may
have personally witnessed the value of social ties with their neighbors
or the cost of having none. For example, after the Kobe earthquake in
1995, communities needed to obtain consent from local homeowners to
remove rubble and to rebuild, but many had ﬂed or were out of town,
meaning that only communities in which neighbors knew each other
well could rebuild quickly [5,81]. The demonstrated value of close
neighborhood-level social ties during disasters may help explain why
disaster experiences increase residents’ degree of membership to and
active participation in volunteer associations. However, these results do
not rule out the possibility that the increased social activities deteriorate in the longer term [40,41]
Moreover, the ﬁndings of this study indicate that both disaster experiences and perceived risks of disaster are more strongly connected to
the number of associations that the respondents participated in than to
their degree of participation. Experiences with disasters had a
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It is also notable that disaster experiences and perceived risks of
disaster did not show any statistically signiﬁcant relationship with social/recreational associations in Japan. As discussed, social/recreational associations are private, informal, and not goal oriented compared with other types of associations. The ﬁnding may tell us that
disasters motivate people to participate in associations that have goals
and material beneﬁts rather than associations designed for enjoyment.
While the respondents’ personal demographic and socioeconomic
factors generally supported the ﬁndings of previous studies, the current
results suggested that access to reward-based associations is gender
segregated. More than any other factor, being male predisposed respondents to a higher probability of membership to and active participation in reward-based associations. Japanese women, often excluded
from professional associations, unions, and political associations, have
developed alternative bases of political inﬂuence through local civic
associations, such as volunteer movements [69]. The propensity of
women to participate in civic associations, as indicated by the survey,
also points to the rise in local women's movements, which have pushed
local government to increase transparency related to food sourcing in
schools, radiation monitoring, and other issues. While local movements
have made progress with local governments, similar associations have
had limited success in altering prefectural or national government policies related to nuclear power, which is in part due to their non-political stances and the lack of political capital [83]. In summary, this
context should indicate that gender, among other factors, has a strong
impact on the types of voluntary associations available to residents,
sometimes limiting their access to linking social capital and their capacity to shape their own recovery eﬀorts.
This study provides some implications. It was found that during a
disaster or a threat of disaster, residents responded by increasing their
levels of social engagement. Therefore, scholars should be cautious not
to overestimate the impact of pre-disaster social capital; however, the
ﬁndings did not necessarily diminish the importance of the eﬀect of predisaster social capital on post-disaster resilience. Policymakers should
carefully monitor whether increased participation in civic associations
following a disaster leads to better recovery or greater inequities because of disparities in pre-disaster community resources.
The importance of these ﬁndings is limited in that the natural disaster variables used in this study did not include the types or magnitudes of disasters, which require further study. Further research is
needed to assess whether residents’ attitudes towards and participation
in voluntary associations change, depending on the scale or the timing
of the disaster. Moreover, the ﬁndings of this study may reﬂect
Japanese cultural characteristics; however, a widely used indicator of
social capital was used, so future studies can compare the results with
other social and cultural contexts. Finally, the roles of political institutions and their policies were not considered. Scholars should investigate whether changes in governments over time aﬀect community
engagement patterns following a disaster.
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