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Abstract
Foreigners tend to be vulnerable to disasters due to religious and cultural differences. In Japan, Muslim
foreign residents, who are minorities, likely face di�culties in terms of food and religious practices in
evacuation shelters. In this study, we propose the use of mosques as voluntary shelters for Muslim
foreigners in Japan and evaluate their potential to function as shelters. Mosques are expected to have a
large space, including a prayer space, and to store food familiar to daily users. We conducted �eld
surveys targeting two mosques in Isesaki, Gunma, Japan, to investigate their equipment and building
environment in relation to how they could function as shelters; the number of evacuees they could
accommodate; the amount of food they could supply to evacuees; and the willingness of the
administrators to use the mosques as shelters. Both mosques were found to be equipped with toilets and
shower rooms and had enough space for approximately 60–80 evacuees. They also had su�cient
kitchen space and tableware to prepare meals for about 100 people. Although they did not always stock a
large amount of food, they could quickly receive food from nearby stores. Moreover, the administrators
were willing to use the mosques as shelters. Therefore, it was suggested that the mosques could serve as
shelters accommodating and feeding many evacuees. Finally, measures to improve the function of
mosques as shelters are discussed. This study lays the groundwork for the future use of mosques as
shelters.

1. Introduction
Differences in nationality and religion affect people's vulnerability to disasters (e.g., Gaillard 2012; Bolin
and Kurtz 2018). Foreigners with different languages, cultures, and religions are more likely to be
vulnerable. For example, while the number of foreign residents in Japan is increasing, disaster prevention
measures that consider such minorities remain insu�cient. In evacuation shelters, problems related to
the religion of foreigners have been identi�ed. In particular, it is a challenge to provide prayer space and
food for Muslims[1] in shelters. Muslims are obliged to pray facing toward Mecca �ve times a day, but
municipally designated shelters[2] generally do not have prayer spaces. Muslims are also prohibited from
consuming pork and alcohol due to their religious beliefs, but relief stockpiles and emergency food
supply rarely consider Muslim-friendly food and drink. In fact, in the 2016 Kumamoto earthquake, the
Muslim victims were not able to eat pork soup or cup noodles in pork bone broth even though they were
offered such food (Watanabe 2017). They were not able to receive su�cient relief supplies until they
received halal food[3] from the embassy (Abe 2017). Some local governments that have experienced
disasters have been reviewing local disaster prevention plans based on these challenges and are
attempting to secure worship space and halal food supplies in evacuation shelters (Ito and Asama 2015).
However, among Muslims, religious practices and dietary attitudes vary widely and thus there is a limit to
what can be accomplished by uniform public assistance alone; complementary measures are necessary.

In this study we propose the use of places of worship —mosques—as voluntary temporary evacuation
shelters for daily users. In Japan, most mosques have been built since the 1990s and, as of 2014, there
were 80 mosques in 33 prefectures in the country (Tanada 2015). The �ve daily prayers may be held at
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home or work, but it is recommended that the Friday collective prayer be conducted in a mosque.
Following Japanese society, many mosques also hold collective prayers on Saturdays (Tanada 2015), so
mosques are places where many Muslims gather on Fridays and Saturdays. Furthermore, some mosques
serve meals after collective prayers or after a fast. Therefore, most mosques are equipped with cooking
facilities (Sakurai 2003, 2008). While the main users live in the neighborhood, some users come from far
away for large events. Thus, some mosques provide a place for people to sleep (Sakurai 2003, 2008).
Therefore, mosques are expected to not only have a large enough space for collective prayers and
temporary lodging but also food that is usually eaten by Muslims. Accordingly, the use of mosques could
solve the problems of Muslim foreigners staying in evacuation shelters.

We conducted �eld surveys targeting two mosques—Sakaimachi Mosque and Isesaki Mosque—in Isesaki
City, Gunma Prefecture, Japan, where many foreign Muslims reside. Through the survey we (1) clari�ed
basic information about the mosques and identi�ed the equipment and building environment that could
contribute to the use of the mosques as shelters; (2) estimated how many evacuees the mosques could
accommodate; (3) determined how many people the mosques could feed; and (4) explored the
willingness of the administrators of each mosque to cooperate. Through the above, we aimed to show
the potential of mosques to function as evacuation shelters for foreign Muslims in Japan. We also
considered measures to improve their potential as shelters.

The use of mosques as voluntary shelters could also solve other problems of designated shelters in the
immediate post-disaster period. Designated shelters do not have su�cient capacity and their existence is
not well-known by residents prior to disasters (Asahi Shimbun 2011; Mainichi Newspaper 2016; Kotani et
al. 2020). Therefore, private facilities and buildings are required to complement the designated shelters.
Using mosques as evacuation shelters for Muslims can reduce not only the problems that they face in
shelters but also the lack of designated shelters.

The rest of the paper is organized as follows: Section 2 summarizes previous studies; Section 3 describes
the study area and survey methods; Section 4 presents basic information on the two mosques, their
equipment and environments, the number of people that could be accommodated and fed, and the
willingness of administrators to use the mosques as shelters; and Section 5 discusses the results and
concludes the study.

 

Footnotes:

[1] The foreign Muslim population in Japan was estimated to be approximately 59,000 in 2004 (Kojima
2006) and approximately 100,000 in 2010 (Tanada 2015), meaning that they are by far the minority in
Japan’s total population of approximately 120 million, which includes foreign people. See also Penn
(2006) and Sakurai (2008) for basic history and facts of Islam in Japan.
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[2] The Japanese law—Disaster Countermeasures Basic Act (Saigai taisaku kihon hou in Japanese)—
distinguishes emergency evacuation sites to ensure smooth and speedy evacuation and shelters for
temporary stays. The law also requires the mayors of municipalities to designate public (elementary
schools, junior high schools, and community centers) or private facilities as designated shelters.

[3] Halal foods are permissible foods by Islamic rules. See Yusof and Shutto (2014) and Lubis et al.
(2016) for further details.

2. Literature Review

2.1 Problems faced by foreigners during disasters
Internationally, with the slogan leave no one behind, an agenda based on the Sustainable Development
Goals (SDGs) has been adopted, focusing on the most vulnerable people (United Nations 2015; Arts
2017). In Japan, the Disaster Countermeasures Basic Act, which was revised in response to the 2011
Tohoku earthquake and tsunami, de�nes the elderly, disabled persons, infants, and others who need
special care in disasters as persons requiring special care (youhairyosya in Japanese). According to
Tamura (2017), foreigners who need special considerations regarding their food and living environment
due to cultural and customary differences during an evacuation are also persons requiring special care.

Nevertheless, in past Japanese disasters, foreigners in evacuation shelters were not su�ciently treated as
persons requiring special care and problems arose due to language and religious differences. According
to Abe (2017), the Kumamoto University gymnasium was used as an evacuation shelter after the 2016
Kumamoto earthquake, and of the approximately 1,000 evacuees, nearly 200 were foreigners. The most
di�cult problem for them in the shelter was the food. This was because some of the evacuees could not
eat pork or beef due to their religions and the shelters did not stock halal or vegetarian food. Watanabe
(2017) similarly reported the problem of religious food in evacuation centers in the Kumamoto
earthquake. He also pointed out that foreigners felt uncomfortable because they did not understand the
language or the structure of the evacuation centers, and that they felt isolated because they had no one
to talk to. While previous studies have focused on foreigners—e.g., the relationship between language
pro�ciency and post-disaster information-gathering behavior of foreigners (Kawasaki et al. 2018) and
foreign students’ choice of shelters and locations (Gómez 2013)—only a few have focused on the
problems of staying in an evacuation shelter. Few studies have focused on vulnerable populations in
shelters, but only considered children, older people, and people with disabilities (e.g., Kako et al. 2020);
almost no studies deal with foreigners.

This study attempts to reduce religious and dietary problems in evacuation shelters by proposing the use
of mosques as voluntary shelters for Muslim foreigners in Japan. In particular, the use of mosques that
are used regularly by the community for religious purposes will help alleviate the problems caused by
language and the feeling of insecurity and isolation in shelters.
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2.2 Facilities and buildings complementing designated
shelters in Japan
The availability of facilities and buildings with large spaces as temporary evacuation shelters has been
explored by previous studies. Such facilities include universities (Taga 2004), libraries (Etou et al. 2012),
roadside stations (Tanaka and Kawasaki 2016; Hirano 2017), and commercial facilities (Ota et al. 2017;
Sanuki et al. 2018). The possibility of facilities to not only serve as temporary shelters but also as on-site
food distribution centers has been considered, including the use of local shopping streets (Kotani et al.
2020). Buddhist temples have been used as evacuation centers in past disasters (Hayashi et al. 2012;
Inaba 2016); therefore, there is increasing interest in using Buddhist temples and Shinto shrines (Gotoh et
al. 2015; Sasaki and Katsumata 2015), and some disaster relief agreements with local governments have
been made (Inaba 2015; Inaba and Kono 2019). Despite the increasing attention to the use of religious
buildings and facilities of majority religious groups (i.e., Buddhist and Shinto), the use of mosques, which
are used by a minority religious group, as evacuation shelters has not yet been considered.

2.3 Roles of mosques in disasters
Mosques in Japan have sometimes served as centers to support affected non-Muslim and Muslim
people in past disasters. For example, during the 2011 Tohoku earthquake and tsunami, Sendai Mosque
(Islamic Cultural Center of Sendai) became a host for volunteers from distant mosques to visit coastal
shelters and provide relief supplies (Asai 2018). Otsuka Mosque, located in Tokyo outside the disaster
area, not only delivered relief supplies immediately after the disaster but also provided food for
evacuation centers in the affected area (Nejima and Danismaz 2015). During the 2016 Kumamoto
earthquake, Kumamoto Mosque (Kumamoto Islamic Center) provided relief goods, food, and information
in foreign languages to affected foreigners (Yang et al. 2017).

To our knowledge, only one mosque has previously been used as an evacuation shelter in Japan. In this
case, Kobe Mosque, the oldest existing mosque in Japan, was used as a shelter for affected Muslims for
a few months after the 1995 Kobe Earthquake (Utaka 2017, 2018). Halal food sent by embassies and
congregations across the country arrived at the mosque soon after the earthquake, and there was no
concern about running out of food (Utaka 2018).

Outside Japan, there are more reports on the roles of mosques during disasters. Utaberta and Asif (2017)
reported that mosques have been used as shelters after �oods in India, Malaysia, and the UK. In the 2015
Chennai �ood, mosques served as shelters and provided food for more than 3,000 people per day. During
the 2015 �ood in Northern England, mosques were used as shelters and, during the period when lifelines,
such as electricity and water, were shut down, the minority Muslim group supplied candles, food, and
drink to victims. Cheema et al. (2014) examined the role of mosques after the 2005 Pakistan earthquake
and found that mosques played important roles in the response and relief phase and the recovery,
reconstruction, and rehabilitation phase. In the response and relief phase, the mosque became a place
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where people gathered to provide spiritual support and information, and to gather volunteers. Similarly,
the role of mosques after disasters has been discussed in Pakistan (Mughal 2015), Indonesia (Joakim
and White 2015), Afghanistan, and Bangladesh (Mohit et al. 2013). However, most of these studies focus
on Muslim-majority countries and consider the roles they played in past disasters. There is insu�cient
information for Muslim minority countries from a planning perspective. In other words, there is a lack of
research evaluating the potential use of mosques as evacuation shelters with the intention of reducing
the problems faced by minority Muslims in shelters.

3. Methods

3.1 Targeted mosques
Sakaimachi Mosque (Fig. 1) and Isesaki Mosque (Fig. 2) are located in Isesaki City, Gunma Prefecture,
Japan (Fig. 3). Isesaki was the municipality with the largest number of foreign residents in Gunma
Prefecture as of 2018, with about 6% of the city's total population consisting of foreign residents (Gunma
Prefecture 2018). Many of the foreign residents living in the city are Muslim. Furthermore, according to
the Isesaki City O�ce, the disaster prevention plan does not adequately consider the provision of prayer
space and halal food in their designated shelters. Therefore, Isesaki is a target of interest to reduce
problems faced by foreigners in shelters.

Sakaimachi Mosque and Isesaki Mosque are both two-story steel-frame mosques, built in 1997 and 2005,
respectively (Tanada 2015). Sakaimachi Mosque is located approximately 200 m from Sakaimachi
Station, and Isesaki Mosque is 450 m from Isesaki Station (Fig. 3). Both were built after the new
earthquake-proo�ng standards were established. The estimated inundation depth if �ooding of nearby
rivers occurs is less than 0.5 m at Sakaimachi Mosque and 0.5–3.0 m at Isesaki Mosque (Isesaki City).
Considering that some areas of the city are expected to be �ooded more than 5.0 m (Isesaki City), the
depth of �ooding at the sites of the mosques is relatively low. Therefore, we assume that the mosques
are less likely to be damaged by earthquakes and �oods.

3.2 Survey content
We conducted �eld surveys twice for each mosque, in July and November, 2019. Each mosque had at
least one leader, referred to as an imam, who managed congregational prayer and other religious
activities as well as administrative matters at the mosques. A semi-structured interview with one imam
from each mosque was conducted. Japanese and English were used in Sakaimachi and Isesaki
Mosques, respectively, due to interviewees’ language preferences. We aimed to identify the following four
things: (1) basic information about the mosques and the equipment and environment they have which
could contribute to them functioning as shelters, (2) the number of evacuees that could be
accommodated, (3) the amount of food that could be supplied during a disaster, and (4) the willingness
of imams to utilize the mosques as shelters.
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More speci�cally, (1) we asked about basic information such as the history of the establishment, the daily
activities, the equipment, and the environment. Through these questions, we determined whether
mosques have the equipment to make temporary stay and food provision available and whether
mosques have good accessibility. (2) To investigate the speci�c number of evacuees that could be
accommodated, we gained information on the �oor space of each mosque. The �oor area of the vacant
spaces in the mosques were determined using �oor plans obtained from each imam or by taking
measurements. Generally, a �oor space of 2–3 m2 per person is needed in a shelter (e.g., Beniya and
Sadaike 2011; Furuhashi 2013; Kotani et al. 2020). Thus, we assumed that 3 m2 was required for one
person. Based on this, we estimated the number of evacuees that could be accommodated in the vacant
space. In addition, we conducted face-to-face questionnaire surveys with mosque users in Sakaimachi
Mosque[4] after Saturday prayer on November 9, 2019, asking “How long does it take for you to travel
from your home to the mosque on foot?” and “How many family members do you have?” Through the
survey, we collected 72 voluntary responses. Based on the responses, we estimated the number of
expected evacuees near Sakaimachi Mosque and examined the proportion of expected evacuees that
could be accommodated in the mosque. (3) Food provision is an important aspect of shelter function
(Kotani et al. 2020); therefore, it was important to estimate food stocks in mosques. We asked imams
about how often they usually purchase food to serve for meals and the quantity of food purchased. From
this, one could estimate the average food stocks and the number of evacuees that could be fed by
mosques (Kotani et al. 2020). (4) It is also important to consider not only the physical aspects of the
potential shelters, but also the willingness of the administrators to allow the use the mosques as shelters.
Therefore, we asked about the administrators' opinions on the use of the mosques as shelters.

 

Footnotes:

[4] Either Japanese or English was used according to respondent’s language preference.

4. Results

4.1 Basic information concerning the potential function of
mosques as shelters
Basic mosque information obtained from the interviews is summarized in Table 1.
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Table 1
Basic information about each mosque

  Sakaimachi Mosque Isesaki Mosque

Year of
construction

1997 2005

Opening
time

24 hours Weekdays and Sundays: 3:30 a.m.–9:30
p.m.

Saturdays: 3:30 a.m.–11:00 p.m.

Although the door was locked at night,
the key was located outside the mosque
and the regular users knew where it was.

Users Major nationalities: Indian, Bangladeshi,
Pakistani

Available to men only.

Major nationalities: Pakistani,
Bangladeshi, Indian, Egyptian

Available to men and women (prayer
space separate for men and women).

Prayer
service

Five prayers a day: approx. 20 people
each time

Friday prayer

Saturday prayer: 200–300 people

Participants had a meal together after the
Saturday service.

Five prayers a day: approx. 10 people
each time

Friday and Saturday prayer: approx. 100
people

Participants had a meal together after
the Saturday service.

Equipment Kitchen

Gas cylinders

Cooking utensils

Tableware for 200–300 people

Approx. 40 pieces of bedding

One shower room

Four toilets for men

Parking lot

Storage space

Speaker

Refrigerator

Four �re extinguishers

Foot washing area

Kitchen

Gas cylinders

Cooking utensils

Tableware for 100 people

10 pieces of bedding

Five toilets for men; two toilets for
women

One shower room

Parking lot

Refrigerator

Speaker

Three �re extinguishers

Foot washing area

Solar panels
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  Sakaimachi Mosque Isesaki Mosque

Associated
facilities

Darussalam Academy:

a two-story building with one shower
room and two toilets on each �oor.
Lodging was available. Available to
women as well.

Olive Academy:

a two-story building with a bathroom, a
toilet, and a kitchen.

None

 

4.1.1 Sakaimachi Mosque
Sakaimachi Mosque opened in 1997. The building was originally a pachinko parlor, but was then
renovated to be used as a mosque. A current �oor plan is shown in Fig. 4. There were three imams[5] (one
each from Bangladesh, India, and Sri Lanka) who managed the mosque. The Sri Lankan imam lived on
the second �oor of the mosque. The mosque was home to the Darussalam, a religious cooperation
recognized in 2010, which managed 23 other mosques in the country.

The users of Sakaimachi Mosque were not restricted according to their nationality and mainly came from
India, Bangladesh, and Pakistan. The ages ranged from children in their teens to adults in their 50 s. It
was a male mosque with �ve regular prayers and Friday and Saturday prayers (Fig. 5). Usually, while
approximately 20 people gathered for regular service, as many as 200 to 300 believers gathered for
Saturday night services, with about 120 to 150 people eating together after the service. The mosque was
equipped with a kitchen (Fig. 6), gas cylinders, cooking utensils, and tableware (Fig. 7). Once a year, a
large two-day event was held in the mosque, which attracted not only Muslims from the neighborhood
but also those from all over the country, and the total number of people ranged from 300 to 500. As some
of the participants needed to stay overnight, the mosque had bedding (for approximately 40 people), a
shower room, and toilets. In front of the building there were parking spaces for about seven cars, and
users could come to the mosque by car. The mosque was open 24 hours a day and was always
accessible.

Near Sakaimachi Mosque there were two associated facilities. One was the Darussalam Academy, a two-
story building about 30 m away from the mosque. It functioned as a cram school (called a madrasa) for
Muslim children—mainly elementary school children—to study after school. It also taught them the
doctrines of Islam (the Quran, Islamic culture, manners, etc.). On the second �oor, women believers could
also hold private prayers. Another facility was the Olive Academy, a kindergarten for believers’ babies and
children up to pre-elementary school age, about a 10-minute walk from Sakaimachi Mosque. Each facility
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was equipped with toilets and either shower rooms or a bathroom. The Olive Academy was equipped with
a kitchen.

4.1.2 Isesaki Mosque
Isesaki Mosque opened in 1995 as a prefabricated building. The present building was built in 2005 with
donations from Muslims all over the country. Most mosque users were originally from Pakistan,
Bangladesh, India, or Egypt. At the time of the study, the mosque was managed by a Pakistani imam who
came to Japan in 2003 and lived close to the mosque. The mosque had a prayer space on the second
�oor. Unlike Sakaimachi Mosque, the mosque was open to both men and women, but each gender had
separate prayer spaces. As with Sakaimachi Mosque, regular prayers were held �ve times a day, as well
as Friday and Saturday prayers. Usually, there were approximately 10 people in each regular service and
approximately 100 people in each of the Friday and Saturday services. Meals were served after the
Saturday service. Like Sakaimachi Mosque, it was equipped with a kitchen, gas cylinders, cooking
utensils, and enough tableware to feed the number of people who gathered at the Saturday prayer. The
mosque was open from 3:30 a.m. to 9:30 p.m. on weekdays and Sundays; it was open from 3:30 a.m. to
11:00 p.m. on Saturdays. Although it was locked at night, the key was placed in a speci�c location
outside the mosque and daily users knew where it was. Therefore, daily users could open the locks by
themselves. There was a parking lot on the �rst �oor in front of the building (Fig. 2).

4.2 Number of evacuees that could be accommodated
Based on the �oor plans or measurements, the area of vacant space in each mosque was determined as
shown in the second column of Table 2. For Sakaimachi Mosque, associated facilities (i.e., the
Darussalam Academy and Olive Academy) were also considered. Given this �oor area, we calculated the
number of evacuees that could be accommodated in each mosque and its associated facilities. The
results are shown in the third column of Table 2. Sakaimachi Mosque was found to be able to
accommodate 76 people, and its associated facilities could accommodate a further 39 evacuees. Isesaki
Mosque was found to be able to accommodate 62 evacuees.
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Table 2
Vacant space and the number of people that could be accommodated in mosques and associated

facilities

  Vacant space (�oor area) Number of people that could be
accommodated

Sakaimachi
Mosque

228.6 m2

1st �oor (prayer room):
141.12 m2

2nd �oor (assembly room):
87.48 m2

76 people

1st �oor: 47 people

2nd �oor: 29 people

Darussalam
Academy

65.32 m2

1st �oor: 29.68 m2

2nd �oor: 35.64 m2

20 people

1st �oor: 9 people

2nd �oor: 11 people

Olive Academy 60.55 m2

1st �oor: 34.98 m2

2nd �oor: 25.57 m2

19 people

1st �oor: 11 people

2nd �oor: 8 people

Isesaki Mosque 188.64 m2

Space for men: 168.48 m2

Space for women: 20.16 m2

62 people

Space for men: 56 people

Space for women: 6 people

 

Given the responses from 72 daily users, we also analyzed the relationship between the cumulative
number of Muslims, including their family members, and the time taken to walk from their homes to the
mosque. The results are shown in Fig. 8. As seen from the �gure, 61 people lived within a 5-minute walk
from the mosque, 70 within a 10-minute walk, and about 80 within a 30-minute walk. This �gure shows
that Sakaimachi Mosque (with a capacity of 76 people, the red line in Fig. 8) could accommodate all the
respondents' family members who lived within a 10-minute walk. If we include the neighboring facilities
(i.e., the Darussalam and Olive Academies), they could accommodate all the respondents' family
members who lived within a 30-minute walk.

4.3 Amount of stock of food
At Sakaimachi Mosque, food for 120 to 150 people after the weekly Saturday prayers was purchased on
the same day from three halal food stores in the city. Similarly, at Isesaki Mosque, the food for 60 to 70
people after the weekly Saturday prayers were purchased on the same day by the cooks from four
different stores in the city. These results indicate that each mosque purchased the food on the same day
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and that there usually were limited food stocks at mosques. However, the imams of both mosques stated
that the stores would be willing to provide food for mosques in a disaster because the imams of each
mosque knew the owners of the stores, and they had longstanding relationships (e.g., Sakaimachi
Mosque had a 20-year relationship with one store).

4.4 Administrator cooperation
When we asked the imam of each mosque if it was possible to use the mosque as a shelter, all of them
were willing to use the mosque as a shelter. The Imam of Sakaimachi Mosque stated that the mosque
was usually reserved for men only, but in a disaster, it would be acceptable for women to use it.
Meanwhile, he had the opinion that, depending on the situation, it may be necessary to use curtains to
separate the male and female spaces. Likewise, the imam of Isesaki Mosque wanted men and women to
stay separate during a disaster as well as during daily prayers.

 

Footnotes:

[5] The interviews were conducted with the Bangladeshi imam. The Imam arrived in Japan in 2011 and
had managed the mosque since then.

5. Discussion And Conclusion
Foreigners are more likely to be vulnerable in disasters due to religious and cultural differences (e.g.,
Gaillard 2012; Tamura 2017; Bolin and Kurtz 2018). In Japan, Muslim foreigners tend to have di�culties
in terms of food and religious practices in evacuation shelters (e.g., Abe 2017; Watanabe 2017).
Therefore, the purpose of this study was to evaluate the potential to use mosques, which are places of
worship used daily by Muslim foreigners, as voluntary shelters. Mosques were considered because of
their large spaces, including prayer spaces, and familiar food. We conducted �eld surveys of two
mosques in Isesaki City, Gunma Prefecture, Japan, to determine basic information relating to equipment
and the building environment relevant to them functioning as shelters, the number of people that could be
accommodated, the amount of food that could be supplied, and the willingness of the administrators to
use their mosques as shelters. Based on the results, Sect. 5.1 discusses the potential of the mosques to
function as shelters and Sect. 5.2 proposes measures to improve their function as shelters.

5.1 Potential of mosques to serve as shelters
According to Table 1, Sakaimachi Mosque was open 24 hours a day, and thus it could accommodate
victims immediately after a disaster. The designated shelters in Japan sometimes have not been
unlocked when residents arrive (Mainichi Newspapers 2019). Therefore, the fact that daily users can
freely enter the mosque is an advantage to use it as a shelter. A parking lot was also available, and
therefore the mosque could potentially receive relief supplies from outside. The mosque had multiple
toilets, a shower room, and bedding (Table 1), which would allow people to stay temporarily. The number
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of evacuees that could be accommodated in vacant spaces was a little less than 80 (Table 2). Therefore,
it could accommodate all Muslim families living within a ten-minute walk of the mosque (Fig. 8). There
were also gas cylinders available onsite and a kitchen that could prepare meals for 120 to 150 people
served after the Saturday service, as well as cooking utensils and tableware (Table 1). As the food for the
meal after Saturday prayers was purchased on the same day, there was not always food available at the
mosque. However, the owners of the food stores and the administrators (i.e., imams) of the mosque were
familiar with each other. The administrator also responded that the stores would be willing to provide
food in a disaster. It is generally known that in the immediate aftermath of a disaster, altruistic behavior
occurs between people who had no previous relationship with each other (Solnit 2010; Kotani and
Yokomatsu 2016). Familiarity may lead to more mutual help, and thus food stores will likely provide
mosques with palatable food. Consequently, the mosque could potentially feed a large number of people
during a disaster. In addition to the physical aspects, the administrator was willing to use the mosque as
a temporary shelter.

Similar results were obtained in Isesaki Mosque. That is, it had similar equipment (e.g., toilets, a shower
room, and a kitchen) (Table 1) and could provide accommodation and meals. It was sometimes locked,
but still accessible since it could be opened by regular users. Just over 60 evacuees could be
accommodated in Isesaki Mosque (Table 2). The administrator also had a positive opinion towards the
use of the mosque as a shelter.

In summary, both mosques are highly accessible because they have parking lots and regular users can
freely enter the buildings. They can accommodate approximately 60 to 80 evacuees in a large space, and
they have prayer spaces, toilets and shower rooms, and equipment for temporary stays and lodging.
Furthermore, even in a disaster, they would have access to food from familiar stores and are equipped
with a kitchen, cooking utensils, and tableware to prepare and serve meals to a large number of people. In
addition to these physical aspects, the administrators are also willing to use them as shelters in times of
disaster. For these reasons, it is suggested that the mosques have the potential to function as evacuation
shelters for most of their daily users. Although the roles of faith-based organizations in disasters have
received increasing attention (Gaillard and Texier 2010; Bush et al. 2015; Sheikhi et al. 2020), this study
has evaluated the value of minority faith-based organizations in disaster situations. That is, we have
determined that religious facilities used by minorities—mosques—can play an important role in reducing
the problems faced by minorities during a disaster, such as food and worship.

5.2 Measures to improve the function of mosques as
shelters
While we determined that mosques could function as shelters, we also identi�ed several issues that need
to be considered to improve their function as shelters in the future.

First, from the interviews with the imams, it was found that the space available may be limited by gender.
The imam of Sakaimachi Mosque stated that the mosque, which was normally open to men only, may be
open to women in case of a disaster. However, he also noted that, depending on the situation, it may be
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necessary to separate the men's and women's spaces with a curtain. The strong in�uence of religiosity on
gender equality has been pointed out when discussing the role of mosques in Muslim-majority countries
(Cheema et al. 2014), and could likewise be a problem in Muslim-minority countries. Hence, when
considering the use of mosques as shelters, it is important to consider a speci�c plan to reserve space for
both men and women or to separate the space strictly by family units. For example, Sakaimachi Mosque
could consider opening the neighborhood facilities usually used by women (i.e., the Darussalam
Academy and Olive Academy) to women only, or store partitions in the mosque to separate the space for
each gender or family.

The second issue is the availability of food. Although a large amount of food was not always available in
the mosques, food from nearby stores was likely available. Making agreements with neighboring stores
in advance could further enhance the possibility of procuring food. Of course, other strategies could be
considered to secure food. Although no relief stockpiles existed in either mosque, it would be an effective
countermeasure to stockpile palatable food and drink (e.g., canned and retort halal food and bottled
water) in anticipation of using the mosques as shelters. In Japan, it is recommended to stockpile food
and drink for at least three days (Cabinet O�ce of Japan). This study has shown a speci�c number of
people that could be accommodated, which could be used to determine the amount of food that should
be stockpiled. For example, in Sakaimachi mosque, a stockpile large enough for 76 people  3 days 
230 person-days should be stored in the storage space (�rst �oor in Fig. 4). Meanwhile, in past disasters,
it has been reported that relief supplies were delivered to affected mosques from unconnected mosques
and believers across the country immediately after the disaster (Nejima and Danismaz 2015; Asai 2018;
Utaka 2018). Thus, food procurement through these spontaneous Muslim networks may also be
possible. However, establishing such Muslim emergency supply networks beforehand would be more
bene�cial.

The third issue concerns collaboration with the government sector. While this study has shown that
mosques can function as voluntary evacuation shelters, their function would be enhanced if they
collaborate with the government sector that provides disaster information and relief supplies. As
mentioned in Sect. 1, this collaboration could also bene�t the government because of the shortage of
municipally designated shelters and the challenges of dealing with foreign evacuees. In Japan, there has
been an increasing number of local governments forming disaster relief agreements with Buddhist and
Shinto religious facilities and organizations (Inaba 2015). Until now, no study has examined the function
of mosques as shelters in Japan before a disaster occurs. This study lays the foundation for further
investigation into the use of Islamic religious facilities and organizations during disasters. Future
analysis of macro trends (e.g., the capacity of each mosque in the country) will deepen the discussion of
collaboration.
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Figure 1

Sakaimachi Mosque
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Figure 2

Isesaki Mosque



Page 21/26

Figure 3

Location of Sakaimachi and Isesaki Mosques in Isesaki, Gunma, Japan.  OpenStreetMap©. Note: The
designations employed and the presentation of the material on this map do not imply the expression of
any opinion whatsoever on the part of Research Square concerning the legal status of any country,
territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. This
map has been provided by the authors.
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Figure 4

Floor plan of Sakaimachi Mosque (Bottom: �rst �oor, top: second �oor)
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Figure 5

Saturday prayer in Sakaimachi Mosque
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Figure 6

Kitchen in Sakaimachi Mosque
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Figure 7

Kitchen utensils and tableware in Sakaimachi Mosque
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Figure 8

The walking time from residents’ homes to Sakaimachi mosque, shown as the cumulative number of
Muslim residents


