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Abstract:When large-scale disasters occur, people often are left on their own to seek critical resources: food, water, medications, and other
important items. Historically, government agencies have developed disaster preparedness strategies focused primarily on either the level of
the individual or household or on the ability of government agents to provide relief to affected areas. Such approaches do not consider the
potential for community members to share needed resources with one another—a crucial factor in survival when earthquakes, floods,
landslides, and other disruptions to transportation and communications cut off whole communities from external aid. In this study, we used
a simple random sample survey to measure households’ actual and perceived preparedness and assess individuals’ willingness to share
essential resources following a large disaster using survey data gathered from three communities in the Pacific Northwest of the US
(N ¼ 638; overall response rate 20.1%) and Nagoya, Japan (N ¼ 1,043; response rate 13.6%), two regions that expect to experience a
magnitude 9.0 megaquake. Analysis of the survey data using an ordered response probit model found that the strength of social ties and
levels of social trust strongly influence willingness to share in both regions. Differences between the Japanese and American responses
suggest different dependencies on and roles for government agencies in the two societies, as well as differences in the types of resources
that community members are willing to share, and with whom. Trust emerges as the most important factor across both study regions and for
all resources. Willingness to share may be enhanced through trust-building interventions and should be regarded as an effective focus for
preparedness efforts, especially if it is shown to be beneficial for a variety of social purposes. DOI: 10.1061/NHREFO.NHENG-1836.
© 2023 American Society of Civil Engineers.

Practical Applications: The impacts of natural disasters worldwide have increased in recent years, often leading to situations in which
communities must fend for themselves and make dowith what resources they have while waiting for outside assistance to arrive. This research
considered the potential benefits of community members sharing resources with one another during disaster. We surveyed households in both
US and Japanese communities facing extreme earthquake threats to understand how willing they would be to share resources with others in a
disaster and what factors might affect their willingness to share. Our results show that although there are some differences, trust is the most
important factor for sharing resources in both regions. We argue that building trust within communities can improve disaster outcomes while
also providing everyday benefits for society.

Author keywords: Willingness to share; Trust; Earthquakes; Disaster preparedness; Peer-to-peer sharing; Cross-cultural comparison;
Social ties.

Introduction

When a disaster strikes, people come together to help one another:
they share resources, pass along information, and volunteer to
take on tasks outside their usual domains (Twigg and Mosel 2017).
These kinds of activities, which have been reported in both the
academic literature and through popular media, contradict conven-
tional emergency management practices that assume the need for
a top-down, governmental, and centralized approach to resource
allocation (Lindell et al. 2006). In these situations, communities
must rely upon local skills, knowledge, and material goods to sur-
vive and recover. In this context, individuals’ willingness to share
resources with others in their community becomes especially rel-
evant given the need for localized self-sufficiency. Individuals who
are willing and able to share resources within communities them-
selves constitute an important resource during times of disaster
given the diversity and potential complementarity among house-
holds’ resource stocks.

This study investigated people’s willingness to share resources
in a disaster scenario. These essential resources range from items
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that provide sustenance, such as food and water, to items that
enable transportation and communication—that together are criti-
cal for supporting community self-reliance in the wake of a di-
saster. We suggest that peer-to-peer resource sharing activities
fill important gaps during times of disaster that cannot be filled
by overwhelmed emergency response agencies and large aid
organizations—a situation that is especially likely when disasters
strike a large area and/or when disrupted transportation and com-
munications systems isolate smaller communities from external aid
and centralized distribution systems.

Although related studies have investigated willingness to share
resources in the context of disaster-related evacuation and the shar-
ing economy (Borowski and Stathopoulos 2020; Borowski et al.
2021; Wong and Shaheen 2019a; Wong et al. 2020b), we focused
on peer-to-peer sharing within the context of place-based commun-
ities that will be unlikely to evacuate following a regional mega-
quake event and that may need to shelter in place for an
extended period, calling attention to the need for a geographically
equitable distribution of resources to support community resilience
in extreme disaster scenarios.

The foci of this study—the city of Nagoya, Japan, and the US
Pacific Northwest cities of Seattle and Westport, Washington—
face similar overwhelming and isolating effects from a widespread
regional disaster, in the form of subduction zone megathrust earth-
quakes and their associated hazards common around the Pacific
Ring of Fire (Gomberg and Ludwig 2017). In these events, ground
shaking destroys bridges, power grids, and cellular networks
across a wide area, and triggers tsunamis, landslides, and lique-
faction that bury or wash away roads, ports, and other critical
infrastructure.

Disasters of this scale and nature create islanding effects for
communities, isolating them from external support (Cook and
Butz 2013; Dong et al. 2021; Sheller 2013). In a large-scale event,
emergency responders expect to be completely overwhelmed, and
thus immediate help from the government is unlikely to come to
many communities. In Washington state, the Emergency Manage-
ment Division encourages individuals and families to be prepared
to spend up to 2 weeks without outside assistance after a large-scale
earthquake (Washington Emergency Management Division 2020).
In Japan, the government recommends that people prepare resour-
ces for 1 week to survive huge disasters (Prime Minister’s Office
of Japan 2022). Many households have difficulty meeting these
standards individually. The ability of neighbors to share resources
is critical.

In this study, we explored factors influencing individuals’ will-
ingness to share different types of resources with others in a dis-
aster scenario. Based on the results of a random sample survey
administered in both regions, which we analyzed using an ordered
response probit model, we identified three key insights in our
exploration of willingness to share resources in a disaster context.
First, willingness to share varies by resource type and social tie
strength between provider and recipient, and strong social ties
play a more prominent role in willingness to share among Nagoya
respondents. Second, we found trust to be more strongly associ-
ated with willingness to share in both the US and Nagoya than
are other potential explanatory variables, including actual level of
preparedness with resources. Third, we found differences between
the US communities and Nagoya, both in willingness to share
different kinds of resources, with Washington state respondents
generally being more willing to share than Nagoya City respond-
ents, and in where respondents expect to seek resources in an
emergency.

Exploration of Factors Influencing Willingness
to Share

Disasters are inherently geographical, often causing communities
to become reliant on local resources when municipalities and agen-
cies become overwhelmed. The impacts of physical and techno-
logical infrastructure failure that occur during disasters are felt
most by groups with pre-existing social vulnerabilities, leading to
inequities in disaster response and recovery (Elliott and Howell
2016; Finch et al. 2010; Fothergill et al. 1999; Fothergill and
Peek 2004; Klinenberg 2015; Tierney 2006). Previous research
has shown that women, as well as individuals who are older, have
lower socioeconomic status, and who are located in places that
are more physically vulnerable, are impacted most negatively by
earthquakes (Doocy et al. 2013; Masai et al. 2009). In addition,
standard approaches to resilience planning tend to shift the re-
sponsibility for being resilient from government onto individuals
and communities, leaving the most vulnerable people and places
even more exposed (Davoudi 2012). However, community-based
resources, including local knowledge and social ties, can contrib-
ute to resilience and aid in the development of sustainable, place-
based strategies for hazard mitigation (Tierney 2014; Mileti 1999).
Although challenges remain for organizing and implementing peer-
to-peer sharing strategies to improve equity in disaster outcomes
(Wong et al. 2020a), such strategies hold promise for improving the
distribution of needed resources within communities when isolated
by disaster.

We explored potential factors affecting willingness to share
in accordance with the conceptual framework described in Fig. 1.
In the literature on place-based social relations crucial to local dis-
aster response, we focused on attitudinal and structural factors on
both the interpersonal and community levels: generalized social
trust and place attachment (attitudinal); and social ties and cultural
determinants (structural). Studies of disaster preparation, response,
and recovery have explored these factors largely through the con-
cept of social capital, which generally is defined as resources that
individuals and communities activate through varying and unique

Fig. 1. Conceptual framework of willingness to share factors explored.
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combinations of social networks and relations of authority and trust
(Bagnasco 2012; Meyer 2018).

Strength of Social Ties

Because sharing constitutes the transfer of resources between indi-
viduals, we built upon social network concepts of social distance
and social ties. According to social network theory, social distance
can be described in terms of the strength of the relationships—
social ties—connecting people to one another. Closer relation-
ships, such as those between family members or friends, constitute
strong social ties, whereas more-distant relationships such as ac-
quaintanceships constitute weak ties (Granovetter 1973). Previous
research has found that social proximity increases cooperation
(Harrison et al. 2011), and that willingness to share personal resour-
ces decreases as social distance increases (Schreiner et al. 2018).

A community’s social network comprises the collection of in-
dividual ties among its members. Social networks support com-
munity health and wellbeing generally (Israel 1985), as well as
enhancing community resilience and enabling community self-
reliance during times of disaster (Alesch et al. 2009). Strong com-
munity networks create a mechanism for sharing critical resources
and work to support community self-reliance during times of
disaster (Waugh and Yang 2014), and they increase individuals’
willingness to help neighbors and engage in collective action to
support community recovery from disaster (Aldrich 2012; Islam
and Nguyen 2018).

Social Trust

Trust facilitates many key societal functions, including the creation
and maintenance of social networks. Social networks enhance
social trust (Delhey and Newton 2003), which in turn supports
interpersonal cooperation as well as the growth of civil society
(Putnam 2000). Necessarily relying on the nature of the relation-
ship between two entities, trust varies according to social distance,
with strong-tie relationships exhibiting higher levels of trust than
weak-tie relationships. Trust enables the development and sharing
of social capital (Blumberg et al. 2012; Hardin 2001; Welch et al.
2005) thereby enabling societal flexibility and supporting the con-
ditions necessary for adaptation to change (Adger 2003).

Social trust—the sense that others in society generally may be
relied on for help—plays an important role in the facilitation of
sharing behavior during times of disaster, and has been linked
directly to individuals’ propensity to share resources. For example,
a survey of 510 individuals affected by either the 2017 Southern
California wildfires or the 2018 Carr Wildfire found that higher
levels of trust correlated with increased anticipated willingness to
share shelter or transportation in a future disaster scenario (Wong
et al. 2021). A shared experience of disaster can increase levels
of social trust and therefore levels of social capital within commun-
ities, supporting postdisaster community recovery (Castro-Correa
et al. 2020; Robles and Ichinose 2016).

Place Attachment

In disasters that cause spatial isolation of communities, cutting
them off from regional communication and transportation systems,
place attachment also would seem to be an important factor in
how community members share resources and information to sur-
vive and recover. Place attachment, or the emotional and cognitive
experience linking people to places, has been shown to motivate
participation in cooperative efforts to improve one’s community
(Manzo and Perkins 2006), to support the maintenance of place-
based social ties (Payton et al. 2005; Scannell et al. 2019), and

to enhance social trust (Stefaniak et al. 2017). Stronger place at-
tachment has been associated with increased levels of predisaster
preparedness, household decisions to rebuild housing in the com-
munity postdisaster, and a range of other recovery factors (Jamali
and Nejat 2016; Mishra et al. 2010; Wallis et al. 2022; Wang et al.
2021). However, the relationship of place attachment to other key
determinants of preparedness, such as risk perception and coping,
is still poorly understood (Bonaiuto et al. 2016). We found no
studies at all of place attachment’s role in individual community
members’ postdisaster resource and information sharing attitudes
or behavior.

Cultural Factors

All these factors have cultural foundations and reflect different
political and institutional contexts. The “Research Context and
Methodology” section describes a factor analysis we conducted to
support the cross-cultural comparable validity of our survey ques-
tions and measurement scales. Our questions about social ties,
social trust, and place attachment have been used in surveys in a
wide range of cultural and social settings. For example, the ques-
tion for social trust is similar to the World Values Survey question,
“Generally speaking, would you say that most people can be
trusted, or that you can’t be too careful in dealing with people?”,
which has been found to correlate strongly with trust in behavioral
experiments internationally (Johnson and Mislin 2012). Studies
across a diversity of cultural settings postdisaster have shown that
actual disaster survival and recovery rates are correlated with high
levels of local social capital, often regardless of (and sometimes
despite) governmental or other collective actions to reduce disaster
risk (Aldrich and Meyer 2015; Aldrich and Sawada 2015). Still, the
cultural factors that shape responses to questions about these topics
are not well understood, and remain on the frontier of research. The
forms of generalized social trust that underlie social capital—for
example, levels of trust in institutions of official versus unofficial
authority and trust in civil society generally—vary across cultural
contexts, and thus may influence responses to disaster differently.
Measurement of place attachment also needs more cross-cultural
testing.

Research Questions and Hypotheses

In a disaster, people are likely to have limited access to—and a
limited supply of—resources needed for essential everyday activ-
ities. Our first research question is “How willing are people to share
different types of resources with others to whom they have vary-
ing strengths of social ties?” Assuming that people have a 1-week
supply of these resources on hand, we examined differences in
individuals’ willingness to share various items needed to conduct
essential everyday activities during a disaster. Based on the liter-
ature, we expected that willingness to share will increase in accor-
dance with social tie strength.

The second question asked in the study is “What factors affect
people’s willingness to share?” In particular, we explored how at-
titudinal factors such as social trust and place attachment, which
further describe people’s relationships to their place-based commu-
nity beyond social tie strength, affect willingness to share. Based on
the literature, we expected that higher levels of trust and place at-
tachment will be positively correlated with increased willingness
to share.

The third question the study sought to answer is “How do will-
ingness to share, and factors influencing willingness to share, vary
between different cultural contexts?”We expected to observe some
differences between the two regions based on factors such as
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collective attitudes toward sharing, governmental approaches to
disaster preparedness, and cultural experience with disaster.

Research Context and Methodology

Aichi Prefecture and its capital, Nagoya City, Japan, face recurrent
megaquakes from the Nankai Trough. It is anticipated there is a
70%–80% chance of a magnitude 8–9 Nankai Trough earthquake
occurring within the next 30 years (Headquarters for Earthquake
Research Promotion 2022). Governmental assessment of a worst-
case scenario anticipates 6,700 deaths and damage to 66,000 build-
ings within Nagoya (City of Nagoya 2022), and as many as
323,000 fatalities and damage to 2,386,000 buildings with eco-
nomic losses of ¥169.5 trillion (about $1.4 trillion) nationwide
(Ministry of Land, Infrastructure, Transport and Tourism of Japan
2021)—many times worse than the Great East Japan Earthquake
and tsunami of March 2011.

The comparably-sized Pacific Northwest region of the US
faces a similar Cascadia Subduction Zone 8.0–9.2 magnitude
megaquake which, although rarer than megaquakes elsewhere on
the Pacific Rim, is estimated to occur at a probability of between
10% and 20% in the next 30 years (Goldfinger et al. 2016;
Kulkarni et al. 2013; Lindh 2016). As many as 10,000 fatalities
are estimated for Oregon and Washington states, with economic
losses of more than $80 billion (Resilient Washington Subcabinet
Project Team 2017). Media reports in recent decades of the
Indian Ocean disaster in 2004 and the Great East Japan disaster
of 2011, as well as the potential for a “Big One” in Cascadia
(Schulz 2015), have elevated public awareness of these hazards
at the community level in the US and Canadian Pacific Northwest
(Edgington 2022). Seattle’s Hazard Identification and Vulnerabil-
ity Assessment (SHIVA) identifies subduction megaquakes as the
city’s highest priority hazard risk, and refers specifically to the
2011 earthquake in Japan as a reference (Seattle Office of
Emergency Management 2019). Smaller and more remote com-
munities on the coast have begun to take action by building
tsunami vertical evacuation structures and undertaking adaptive

long-term land-use planning (Baker 2022; Kuriyama et al. 2020).
Although these initiatives help to reduce risks to life in the direst
moments, they do not address the challenge of surviving the
aftermath of a disaster.

Study Communities

In Japan, the team gathered data from residents across Nagoya City,
a city of 2.3 million with inhabitants from a range of sociodemo-
graphic backgrounds (Fig. 2 presents the study community loca-
tions). Nagoya, the capital of Aichi Prefecture, is located in the
western part of the prefecture, and is the political, economic,
and cultural center of the Chubu region of Japan. The city of
Nagoya comprises 16 administrative wards, some of which are
at risk of tsunami inundation. According to statistical data, the
median annual income of residents is ¥3.7 million (approximately
$27,000), and the child poverty rate is 9.0%. The average age is
46.7 years old.

In Washington state, the research team selected three charac-
teristically different communities to explore willingness to share
in the US Pacific Northwest: two urban Seattle neighborhoods,
Laurelhurst and South Park; and Westport, a small city in coastal
Grays Harbor County. The team deliberately selected both urban
and rural communities along a spectrum of economic status to cap-
ture variation in both urban character and access to resources.

Located in northeast Seattle adjacent to the University of
Washington campus, the neighborhood of Laurelhurst is home to
approximately 5,000 predominately White residents, with a median
annual household income of $176,300 and life expectancy among
the highest of Seattle neighborhoods. In contrast, South Park is an
underserved and ethnically diverse urban neighborhood in indus-
trial southeast Seattle comprising approximately 4,000 residents,
of whom more than 45% identify as Hispanic or Latinx, 50% speak
languages other than English at home, and with a median annual
household income of $42,600, 25% live below the poverty level.
Located on the south shore of Grays Harbor on Washington State’s
Pacific coast, Westport is a maritime community of approximately
2,100 majority White and English-speaking year-round residents

Fig. 2. Study community locations. (Map created using ArcGIS © Esri. Sources: Esri, HERE, Garmin, INCREMENT P, © OpenStreetMap
contributors, and the GIS user community.)
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with a median annual household income of $37,600, a poverty
rate of 17.5%, and a varying but important population of seasonal
workers, many of whom do not speak English at home. Although
all three communities are susceptible to earthquake hazards, West-
port additionally faces the threat of an earthquake-induced tsunami.

Sample Survey

The survey instrument was designed to explore relationships
between and among social ties, attitudes, and disaster prepared-
ness at the community level. We asked respondents about their
preparedness for a disaster both materially and socially as we
gathered information about whether respondents would be willing
to share each of nine essential resources with nobody, family and
close friends only (strong social ties only), family, friends, or
acquaintances (either strong or weak social ties), or anyone in
need (regardless of pre-existing social ties). The list of nine es-
sential resources (food, water, power, sanitation, medications, first
aid supplies, communication, transportation, and warmth) was
adapted from an emergency preparedness survey developed by
the City of Seattle Office of Emergency Management (2015).
The Washington state and Nagoya City research team members
reviewed the list for appropriateness and to ensure that the listed
items would translate correctly across cultural contexts. Respond-
ents were asked about their willingness to share these resources in
the context of a hypothetical disaster scenario in which they
would be without water, electricity, and gas service for a week
or more.

The survey instrument also measured respondents’ attitudes
toward people and place using an adapted four-item place at-
tachment scale formulated for use at the neighborhood level
(Fornara et al. 2010) and a three-item social trust scale adapted
from the General Social Survey (Smith et al. 2018). We also col-
lected data on sociodemographic factors such as age, gender, in-
come level, household composition, and length of residence in the
community.

A simple random sampling design was used in all study com-
munities. Survey respondents in the Washington state communities
were contacted by mail and presented with the option to either
take the survey online or request a printed copy, whereas the

Nagoya survey was web-based and administered completely on-
line. The surveys were distributed by the University of Washington
and Nagoya University teams but were cobranded with local and/or
municipal partners in each of the partner communities (i.e., the
partners were mentioned in the introductory letter and their logos
were included on the survey booklet). The survey was translated
into Spanish for the communities of Westport and South Park,
which have a significant share of Spanish-speaking residents,
and into Japanese for Nagoya City. The surveys were designed
to be as consistent as feasible in terms of format, presentation,
and content across the four study communities. The surveys took
participants approximately 20 min to complete. Respondents were
offered a $5 Amazon.com gift card to complete the survey in ap-
preciation of their time. Survey response rates are presented in
Table 1, and respondent characteristics are presented in Table 2.
The survey was administered in Washington state between October
2018 and February 2019. The Nagoya City survey was adminis-
tered in February 2021.

The authors acknowledge that the research entails a certain
amount of self-selection bias, because participants chose whether
to complete the survey. The survey results also are not represen-
tative of the overall population of the regions affected by mega-
quakes, particularly in the US, where the research focused on
specific study communities. In this case, an effort was made to
select both urban and rural communities as well as those with a
range of socioeconomic status. Limitations of the sampling frame
include a bias toward internet users, particularly in Nagoya City,
where potential participants did not receive a physical letter in
the mail. In Westport, many residents receive mail at post-office
boxes, which limited our ability to be certain that participants
actually lived within the immediate study area. In addition, many
residents live in Westport only seasonally, meaning that participa-
tion of part-time residents was likely not as robust as it could have
been, because the survey was implemented during the fall and
winter months.

Factor Analysis

Respondents’ attitudes toward people and place were observed
using Likert scales for place attachment and trust, with each item
coded from þ2 for strongly agree to −2 for strongly disagree.
We conducted a factor analysis using responses to questions pre-
sented in Table 3 to test for the comparability of these questions
between respondents in Nagoya and Washington state. Because
the data were not normally distributed, we used principal axis fac-
toring for the fitting procedure to create the scales. We also applied
a direct oblimin rotation, which produces solutions with simpler
structures when factors are expected to correlate so that the factors
can be extracted more clearly. The scores for negatively worded
questions [Questions 2, 3, 5, and 7 (Table 4)] were reversed for the
factor analysis.

Table 1. Survey response rates by study community

Community

Number of
households
contacted

Total number of
responses
(completed
surveys)

Percentage
response
(%)

Laurelhurst 733 233 31.8
South Park 1,200 211 17.6
Westport 1,243 194 15.6
Nagoya City 7,682 1,043 13.6

Table 2. Survey respondent characteristics by study community

Community

Gender
female
(%)

Age
(mean)

Community
tenure
(years)

Households
with

children
(%)

Annual household income (%)

Less than
$25,000 (%)

$25,000–
$49,999

$50,000–
$74,999

$75,000–
$99,999

$100,000
or more

Laurelhurst (N ¼ 233) 49.2 56 18.1 36.4 5.0 3.1 7.4 7.8 65.6
South Park (N ¼ 211) 63.2 46 10.8 29.7 12.9 15.3 13.4 14.4 40.6
Westport (N ¼ 194) 62.1 62 15.5 20.0 24.6 24.6 17.9 10.3 15.3
Nagoya City (N ¼ 1,043) 49.7 49 22.5 25.5 15.9 27.5 16.5 10.6 1.9

Note: Annual household income variables approximate for Nagoya City; and values converted to USD.
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Two factors were extracted. Factor 1 contained the items used to
measure place attachment (4–7), and Factor 2 contained the items
used to measure trust (1–3), as expected (Table 4). Factor scores
were calculated by totaling the factor loadings of each item multi-
plied by the response values. Cronbach’s alpha values for each fac-
tor were α ¼ 0.594 for trust and α ¼ 0.770 for place attachment.

Ordered Response Probit Models

Ordered response probit models of willingness to share were de-
veloped for each resource as the dependent variable (e.g., the
answer to the question “With whom would you be willing to share
drinking water assuming you had a one-week supply in the case of
a large-scale disaster such as an earthquake?”). Ordered response
probit models and ordered response logit models are basic re-
gression methods commonly used when the dependent variable is
ordinal. Because the normal distribution is a natural choice to re-
present omitted variables, ordered response probit models were
used in this study. More-advanced representations of unobserved
heterogeneity among respondents have been developed, such as
mixed logit models and latent class models. Portfolio choice mod-
eling also has been proposed to capture multidimensional depend-
ency (Wong et al. 2023). The basic models were used in this study
to focus on the identification of the factors influencing individuals’
willingness to share different types of resources such as social trust
and place attachment. The application of the advanced modeling
remains as a future research task.

The model was run using SPSS statistics version 25 software.
Using the estimated parameters, the marginal effects were calcu-
lated for trust and place attachment (Table 6) as the percentage
change in the probability of sharing with anyone (the most inclu-
sive of the four social tie answer options provided) given a one-unit
increase in trust and place attachment, respectively.

Comparison of Means

Finally, we used comparison of means (t-tests) to assess differences
in attitudes and preparedness across cultural contexts. We com-
pared participants’ self-reported preparedness with resources, over-
all willingness to share those resources with others, and attitudes
related to trust and place attachment between the two study regions.

Results

Willingness to Share Different Types of Resources

The sample survey results showed that respondents’ willingness
to share resources varied according to both resource type and
the nature of the respondent’s social ties to the recipient (Fig. 3).
Nagoya and South Park respondents reported requiring stronger
social ties with recipients in order to share than did Westport and
Laurelhurst respondents, and Nagoya had the highest share of
“strong ties only” responses for all resources except sanitation.
Medication was the only resource for which a relatively large per-
centage of Washington state respondents (14.7% in Laurelhurst,
23.4% in South Park, and 32.8% in Westport) anticipated not being
willing to share with anyone. By contrast, only 7.2% of Nagoya
respondents said they would not be willing to share medications
with anyone regardless of social tie strength. Some cross-cultural
differences in willingness to share resources also were observed for
communication, transportation, and warmth. For these resources,
a much larger share of Nagoya respondents indicated that strong
social ties with the recipient would be important for sharing com-
pared with any of the Washington state communities.

Factors Affecting Willingness to Share

The ordered response probit model found trust to be a key factor
affecting willingness to share across the two cultural contexts
(Table 5). The model quantified the association of factors of interest
with the probability of an individual being willing to share a spe-
cific resource with different levels of social ties (i.e., 0 = no one,
1 = strong ties only, 2 = strong or weak ties, and 3 = anyone). The
results suggest that an individual’s level of social trust has a sig-
nificant and consistent influence on willingness to share for all
resources in both contexts. Respondents with higher levels of trust
indicated being more willing to share with others across all resour-
ces included in the survey.

The marginal effects of trust on the probability of willingness to
share resources with anyone in need were much larger than those of
place attachment. Because both attitudes were calculated as factor
scores using factor analysis, both variables were standardized with
a mean of 0 and variance of 1. Whereas a one-unit increase in place

Table 3. Comparative means of responses to attitudinal survey items

Attitudinal survey item

Washington state (N ¼ 638) Nagoya City (N ¼ 1,043)

Mean Standard deviation Mean Standard deviation

General social trust survey items
1. In general, you can trust people. 0.739 0.996 0.202 0.897
2. Nowadays, you can’t rely on anybody. −0.520 1.672 −0.049 0.933
3. It’s better to be cautious before trusting strangers. 0.959 1.158 0.722 0.756

Place attachment survey items
4. I feel [location] is a part of me. 0.601 1.294 −0.524 0.942
5. I do not feel integrated into the [location] community. −0.305 1.400 0.228 0.998
6. [Location] is the ideal place for me. 0.656 1.212 −0.296 0.838
7. It would be very easy for me to move away from [location]. −0.307 1.340 0.363 0.987

Table 4. Factor matrix after oblimin rotation

Attitudinal survey item Factor 1 Factor 2

1. In general, you can trust people. 0.309 0.422
2. Nowadays, you can’t rely on anybody. 0.179 0.601
3. It’s better to be cautious before
trusting strangers.

−0.087 0.512

4. I feel [location] is a part of me. 0.913 −0.139
5. I do not feel integrated into the
[location] community.

0.508 0.155

6. [Location] is the ideal place for me. 0.753 −0.025
7. It would be very easy for me
to move away from [location].

0.524 0.051
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attachment increased willingness to share by between 0.3% and
3.0%, a one-unit increase in trust increased willingness to share
by between 8.0% and 11.3%, depending on the resource in question
(Table 6).

The relationship between increased household preparedness
and willingness to share was significant only for some resources,
in contrast to trust, which was significant for all resources. This
suggests that whereas increased household preparedness might
positively affect willingness to share for certain resources, it will
not on its own improve people’s willingness to share across the

full range of resources. We found some associations between
demographic characteristics and willingness to share across all
communities. Respondents living in households with children
were more reluctant to share food, water, and sanitation facilities.
Younger respondents (age ≤ 39) were relatively less willing to
share water, first aid, warmth, and power. Older respondents
(age ≥ 65) were relatively more willing to share transportation
and communication resources. Tenure in the community was a
significant influence factor for only one item—medications—and
the effect was small. There were no differences in willingness to

Fig. 3. Willingness to share resource profiles by percentage of respondents.
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Table 5. Willingness to share, nonstandardization coefficients

Factors tested Water Food Medications Transportation Communication First aid supplies Warmth Sanitation Power

Thresholda

Willingness = 0|1 −2.262** −1.929** −0.906** −2.012** −2.155** −2.211** −2.353** −1.677** −1.623**
Willingness = 1|2 −0.566** −0.243* −0.202* −0.494* −0.626** −0.705** −0.764** −0.270* −0.107*
Willingness = 2|3 −0.175* −0.547** −0.758** −0.394* −0.161* −0.101* −0.043* 0.394* −0.610**

Resource preparedness 0.021 −0.108** −0.017* −0.068* −0.064* −0.121** −0.103** −0.064* −0.050*
Having children −0.192** −0.187** −0.005* −0.008* −0.018* −0.050* −0.123* −0.151* −0.116*
Trustb 0.265** 0.254** −0.252** −0.299** −0.301** −0.219** −0.296** 0.305** −0.232**
Age ≤ 39c −0.184** −0.130* −0.041* −0.095* −0.119* −0.171* −0.252** −0.134** −0.225**
Age ≥ 65c −0.094* −0.088* −0.075* −0.188* −0.181* −0.086* −0.032* −0.004** −0.099*
Laurelhurst residentd −0.290* −0.194* −0.204* −0.254* −0.216* −0.068* −0.267* −0.060** −0.047*
South Park residentd −0.178* −0.033* −0.185* −0.076* −0.003* −0.110* −0.053* −0.038** −0.010*
Nagoya residentd −0.176* −0.098* −0.685** −0.374** −0.405** −0.150* −0.408** −0.026** −0.247*
Sample size 1,507 1,517 1,438 1,266 1,339 1,433 1,446 1,443 1,468
McFadden’s R2 −0.033* −0.036* −0.023* −0.062* −0.067* −0.050* −0.071* −0.032** −0.023*
Adjusted McFadden’s R2 0.021 0.024 0.012 0.049 0.054 0.037 0.059 0.020 0.012

Note: *p-value is significant at 0.05 level; and **p-value is significant at 0.01 level.
aθjk, the unknown threshold parameter to be estimated for sharing resource j.
bFactor score calculated by factor analysis.
c40 ≤ age < 65.
dWestport residents used as the base.

Table 6. Marginal effects of willingness to share a resource with anyone given one-unit increase in trust or place attachment (%)

Attitudinal factors Water Food Medications Transportation Communication First aid supplies Warmth Sanitation Power

Trust 8.5 8.2 8.8 9.7 11.1 8.7 11.3 10.6 8.0
Place attachment 2.3 2.1 0.3 2.4 3.0 2.2 2.5 2.3 2.9
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share by income. Estimates of the dummy variables for the four
residential areas suggest little variation in willingness to share dif-
ferent resources across the Washington state communities; most of
the significant differences reflect Nagoya respondents’ lower level
of willingness to share compared with that of Washington state
respondents.

Differences in Willingness to Share across Cultural
Contexts

Nagoya respondents generally reported being less prepared with
needed resources (Table 8). Nagoya respondents also were less
willing than Washington state respondents to share nearly all re-
sources except medications. These differences might be explained
in part by familiarity with what is actually needed to prepare for
a large earthquake. Whereas Japan has experienced multiple large
earthquakes in recent years, the Pacific Northwest has not. Prior
research has observed a gap between perceived and actual pre-
paredness (Kohn et al. 2012), and the connection between pre-
vious disaster experience and increased levels of preparedness is
well-documented (Onuma et al. 2017; Oral et al. 2015; Shapira
et al. 2018). In other words, although Washington state residents
may perceive themselves to be prepared, they may not be due to

lack of experience regarding what is truly needed during a large
disaster. Washington state respondents reported being more pre-
pared across all resources and had higher levels of both social
trust and place attachment than did Nagoya City respondents
(Tables 7–9).

Survey participants also were asked where they anticipated
seeking essential resources in a disaster if they were not adequately
prepared. Respondents from the two regions anticipated seeking
resources from very different locations and entities (e.g., anticipated
resource seeking for food and water in Figs. 4 and 5). Whereas
Nagoya respondents anticipated turning to government shelters
for critical resources such as food and water, Washington state
respondents anticipated turning to stores and local institutions such
as community centers or food banks. These differences may be ex-
plained in part by the existence of well-established, government-
run disaster response protocols in Japan, compared with the more
individual- and household-focused disaster preparedness efforts in
the US.

Discussion

Although strategies to connect people with essential resources
after a disaster vary between the US Pacific Northwest and Japan,
mainstream disaster preparedness messaging and actions in both
contexts have not explored the full potential for decentralized shar-
ing within communities. In the US, disaster preparedness histori-
cally has taken place in a top-down manner. The role of individuals
and households is to be prepared on their own, or to participate
through volunteer Community Emergency Response Team (CERT)
training and organization in response skills such as first aid “that
professional responders can rely on during disaster situations,
allowing them to focus on more complex tasks” (FEMA 2022).
In Japan, community-level disaster response capacity has existed
for generations and even centuries in the form of volunteer fire-
fighting brigades, mutual aid groups, evacuation drills, and desig-
nated refuge spaces with supply stores at temples, parks, and
schools (Pastrana-Huguet et al. 2022). Japanese cities recently
have increased efforts to adapt these historic practices and in-
volve community-level organizations in disaster preparedness
through neighborhood planning and community development
groups (machizukuri) and volunteer emergency management offi-
cer (Bosai Leader) training and certification similar to the US
CERT program (Kitagawa and Samaddar 2022; Sakurai and Sato
2018). In Nagoya, 2,057 people are registered as Bosai Leaders.
However, attempts to revive older community organizations fo-
cused on local collective (as distinct from individual) disaster pre-
paredness and self-reliance (jishu-bosai-soshiki) still have tended to
view the government as the leading agent, and struggled to motivate
residents to be proactive (Okada et al. 2013). Similarly, household-
based neighborhood associations (chonaikai and jichikai) also are
“dependent on local government and lack political and social
autonomy,” which may inhibit decentralized decision making in
a disaster (Hasegawa 2014). Postdisaster resource provision is man-
aged primarily by the government, which designates specific loca-
tions within communities to serve as public shelters and resource
distribution hubs. Broad popular expectation of governmental
responsibility for these activities may disincentivize private house-
holds from preparing their own access to resources, whether
through stockpiling or sharing, compared with households in the
US (Joffe 2012; Joffe et al. 2019). Our findings of low peer-to-peer
willingness to share seem to be supported by other studies that
have found broad social trust in Japan in governmental agencies
and elites, but less trust in strangers and willingness to cooperate

Table 7. Willingness to share, comparison of means (t-tests)

Resource Washington state Effect Nagoya City

Water 1.85 >* 1.67
Food 1.93 >* 1.68
Medications 1.56 <* 1.80
Transportation 2.11 >* 1.68
Communication 2.30 >* 1.78
First aid supplies 2.41 >* 2.02
Warmth 2.33 >* 1.80
Sanitation 1.91 >* 1.72
Power 1.80 < 1.83

Note: Strong ties = 1, strong or weak ties = 2, and no ties = 3. *p-value is
significant at 0.01 level.

Table 8. Household preparedness with resources, comparison of means
(t-tests)

Resource Washington state Effect Nagoya City

Water 3.91 >* 2.03
Food 5.17 >* 1.83
Medications 6.42 >* 2.82
Transportation 5.95 >* 3.09
Communication 4.69 >* 2.52
First aid supplies 5.26 >* 2.11
Warmth 6.68 >* 2.85
Sanitation 4.36 >* 0.85
Power 3.55 >* 0.79

Note: 0 days = 0; 1–3 days = 2; 4–6 days = 5; and 7þ days = 7. *p-value is
significant at 0.01 level.

Table 9. Attitudinal factors, comparison of means (t-tests)

Factor Washington state Effect Nagoya City

Trust 0.29 >* −0.18
Place attachment 0.56 >* −0.35
Note: *p-value is significant at 0.01 level.
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with them, than is found in comparative studies of Americans, and
that this lack of trust in strangers counterintuitively may be a feature
of Japan’s cultural collectivism (Yamagishi 2003).

Some US agencies and programs, notably Washington state’s
Map Your Neighborhood tools, have begun encouraging commun-
ities to build collective self-reliance and create an inventory of local
resources for sharing and distribution in a disaster (Johnson 2009;
Washington Emergency Management Division 2022). However,
these agencies often lack a clear understanding of which resources
are needed at the community level or awareness of pre-existing
conditions that might either facilitate or hinder the efficient sharing
of resources between and among community members. In addition,
Map Your Neighborhood and other disaster preparedness–focused
asset mapping efforts are time-consuming, difficult to keep up-to-
date, and so far do not effectively make use of social networks
(Kousky et al. 2019; Wells et al. 2013). Most emergency prepar-
edness guidance in the US remains focused on what individual
households can do for themselves.

Neither the household-focused strategy employed in the US
nor the government-centered approach in Japan leverages the po-
tential for person-to-person (or household-to-household) sharing.

Based on the results of this study, we suggest that collective-but-
decentralized intracommunity sharing could complement existing
disaster preparedness strategies in both the US and Japan by pro-
viding people with additional options for accessing resources via
local social networks. To be functional in an emergency, such shar-
ing should be informed by dynamic, frequently updated informa-
tion about who in the community is able and willing to share what
resources, and through what relationships. Public agencies then
could focus on providing resources that are lacking in the com-
munity, and on serving community members who are marginal in
social networks.

There also is good reason to believe that supporting a social
network–based approach to preparedness would benefit community-
building in general, expanding local social capital and helping
local networks become more inclusive and adaptive for the whole
community (Coleman 1988; Lin 2001, 2002; Beatley 2004; Dynes
2006, 2005; Bodin et al. 2019). However, in order for within-
community sharing to serve as a successful disaster response strat-
egy, the necessary supporting conditions—strong social ties and
trust—need to be in place before a disaster so that community
members are prepared when it occurs. This appears to be as true

Fig. 4. Resource seeking—food. (Participants were able to list more than one response.)

Fig. 5. Resource seeking—water. (Participants were able to list more than one response.)
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in Japan as in the US, based on the studies we reviewed and the
findings of our survey.

Trust is critical for facilitating resource sharing within com-
munities in both the US and Japan. Trust-building among commu-
nity members should be considered to be an integral component
of place-based disaster preparedness strategies, distinct from (but
complementary to) trust-building between community members
and official agencies (Paton 2007). Such interventions might in-
volve the development of community-based disaster-preparedness
organizations or the expansion of existing organizations’ missions
to include disaster preparedness. However, trust-building initia-
tives need not be focused explicitly on disaster preparedness; they
can be incorporated into everyday community life. For example,
strengthening social infrastructure—the places and systems that
support social interaction (e.g., parks, libraries, churches, and
schools)—can help to support the development of relationships
within a community and enhance its ability to adapt to change
(Klinenberg 2015, 2018). These kinds of shared spaces contribute
to more socially, environmentally, and culturally viable commun-
ities by providing a physical framework within which individuals
interact to build trust and reciprocity (Gandy 2019), which could
be leveraged in a time of disaster (Geis 2000). Public spaces also
serve as gathering places for the exchange of resources and in-
formation following a disaster (Jong 2017; French et al. 2019).
Supporting the vitality and use of social infrastructure could serve
to strengthen social ties and trust at the community level, poten-
tially increasing individuals’ willingness to share resources with
one another in a time of need.

One potential means of building trust and enabling resource
sharing within communities is through the emerging concept of
resilience hubs, which are community-managed facilities intended
to support residents by coordinating resource distribution during
times of disaster while serving as neighborhood centers on an
everyday basis (Baja 2018). However, this concept is still being
tested, and questions about equitable access to such facilities re-
main (Ciriaco and Wong 2022). Additionally, although the authors
agree that community-led initiatives could effectively leverage lo-
cal knowledge and existing social networks (Idziorek et al. 2021),
significant and sustainable support would be required for commu-
nity members or entities to be able to program, stock, and manage
resilience hubs as currently conceptualized.

With the growing prevalence of modern communications tech-
nologies, we expect that peer-to-peer resource sharing will play an
increasingly important role in filling resource gaps during disasters.
For example, leveraging the sharing economy is emerging as a po-
tentially effective strategy for disaster response (Wong and Shaheen
2019b) and management (Seddighi and Baharmand 2020).
Increased peer-to-peer sharing within communities potentially en-
hances community cohesion, providing cobenefits that reach beyond
disaster response and recovery efforts (Cherry and Pidgeon 2018).

Conclusion

This study of communities in both the US and Japan measured
material household preparedness in terms of available resources,
and further examined how aspects of social capital—levels of trust,
levels of place attachment, and various sociodemographic factors—
influence the predisaster willingness of community members to
share disaster recovery resources. Differences between the Japanese
and American responses suggest different dependencies on and roles
for government agencies in the two societies, as well as differences in
the types of resources that community members are willing to share,
and with whom.

Previous research on cross-cultural disaster preparedness sug-
gested that efforts to reduce disaster risk should strike a balance
between emphasizing individual and collective (community-based)
action depending on cultural context (Joffe et al. 2013). Likewise,
we view decentralized sharing not as an alternative strategy for
disaster preparedness, but rather as one that is complementary to
existing approaches. Our study measured how prepared people
believe themselves to be with resources on hand, as well as their
willingness to share resources that their neighbors may lack. Trust
was the most important factor across both study regions and for all
resources. Willingness to share may be enhanced through trust-
building interventions, and should be regarded as an effective focus
for preparedness efforts, especially if it is shown to be beneficial for
a variety of social purposes. Further research should explore the
effect of potential interventions on willingness to share. Finally,
there is a need for more cross-cultural comparative work on how
community members trust each other for resource-sharing pur-
poses, and whether (and how) place attachment may be a more
important factor in willingness to share than our survey revealed.
Although some of this work may take its cues from cross-cultural
studies of collective and individual efficacy (Paton et al. 2017),
it also should make use of anthropological, historical, and geo-
graphic perspectives (Edgington 2022).
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