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Abstract: Earthquakes occur suddenly and cause much physical and socioeco-
nomic damage, especially in less developed countries. Many studies and strat-
egies related to earthquake management in Iran emphasize the physical-based
infrastructure, such as National Building Regulations or planning to renovate
existing buildings. However, the relevance of social factors has been widely ne-
glected. Addressing this gap, the present paper argues that social capital can play
a vital role in different stages of natural disasters, such as preparedness, response,
and recovery. Focusing on Tehran, that due to urban decay and geological fault
lines is highly earthquake-prone, this study used secondary analysis to examine
the data obtained from large cross-sectional studies conducted by Tehran Mu-
nicipality in 2010 on social capital survey in Tehran and 2017 on quality of life in
Tehran The present study is descriptive-analytical and applied research. Univar-
iate analysis including measures of central tendency and dispersion was used to
achieve the objectives of this research. The analyzed data show that four urban
districts in Tehran (3, 21, 13, 4) have low bonding social capital, while the others
have moderate bonding social capital. Moreover, four districts (9, 16, 19, 12) have
very low bridging social capital, and the rest of the 22 districts have low bridging
social capital. Demonstrating the relevance of social capital for preparing and
supporting vulnerable communities during natural disasters, this study suggests
social policies that would increase social cohesion, enhance generalized trust and
strengthen social networks.
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1. Introduction

Earthquake has one of the most critical environmental threats in the world, causing se-
vere physical and psychological harm. Hence, all countries tend to minimize this damage to
human communities. Strengthening physical infrastructures, renovation of buildings, and
enhancing the construction rules have been the common policies adopted to respond to such
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risks. However, any amount of investment in physical infrastructures cannot eliminate all
threats and vulnerabilities. An alternate approach to mitigating catastrophe consequences is
strengthening social infrastructures such as social capital.

Iran was among the first five countries in the world in terms of human and financial losses
caused by disasters in the 20th century. This status has not changed over the recent decade.
According to World Disaster Report, between 1992 and 2001, 9.8% of the whole Iranian
population died or was injured as a result of natural disasters and accidents (World Disaster
Report 2002: ch. 8). According to estimates and studies by experts, there are around five large
more or less active faults and ten small active faults (JICA, 2001).

The large extent of urban decay in Tehran, numerous vulnerable buildings, and seismic
faults indicate that different aspects must be considered to solve earthquakes. The reason is
that social structures can supplement technical engineering measures when a disaster hap-
pens.

Accordingly, this study asks some main questions: why social capital is important during
natural disasters? What is the current status of social capital in resilience against earthquakes
in Tehran? What kind of policies and advice can be offered to urban managers, governmen-
tal decision-makers, and non-governmental organizations to improve society’s conditions
against earthquakes?

Various disciplines have shown positive effects of social capital on human communities
since its advent explaining how participation in groups can provide positive achievements
for the person and society. According to Bourdieu, social capital is a collection of actual or
potential resources that creates a durable network of more or less institutionalized relation-
ships of familiarity and mutual recognition (1986,21) Coleman (1988) indicated how social
capital and social structures of the relationships can be converted to objective resources for
individuals.

Researchers have conducted many studies on the importance of social capital during real
disasters using various techniques, such as quantitative surveys, in-depth interviews, and
field observations (Cutter, Burton, & Emrich, 2010; Peacock et al., 2010; Sherrieb, Norris, &
Galea, 2010).

Among available references, Howard Koh introduces social capital as the most important
capital that effectively mitigates the adverse effect of natural disasters (Koh, 2008).

Meanwhile, social capital has opened its way in research as an effective element during
natural disasters; many studies have also examined the impact of different forms of social
capital during natural disasters.

Putnam (2000) distinguishes between bonding and bridging social capital. When different
indicators are combined with tow types of social capital, different outcomes appear for indi-
viduals and communities.

Bonding social capital describes the connections between emotionally close individuals,
such as friends or family, and leads to strong bonds with loved ones. Strong communications
in this type of social capital provide specific personal aids and social support when it is re-
quired, or any disaster occurs (Hurlbert et al., 2000).

On the contrary, bridging or intergroup social capital describes relationships with ac-
quaintances or people who have weaker relationships. These bonds provide new informa-
tion and resources, leading to people’s progress in society. In this case, Granovetter’s analy-
sis showed (1983) the strength of weak ties in which weak ties created more job opportunities
compared to strong ties and intergroup relationships. The bridging social capital is mainly
obtained from engagement and membership in civic and political institutions, associations
of parents and teachers, and sports gyms (Small, 2010).
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Studies show that each of these three social capitals can create a certain level of support
for their owners.

Bonding social capital is the first and most common form of social network available for
injured individuals during disasters (Norris et., 2002). When a risk occurs, individuals will
receive required warnings using their bonding social capital to make themselves prepared
against natural disasters. Such social relationships help individuals to find shelter and re-
quired resources and emergency first aid (Hawkins & Maurer, 2010; Heller et al., 2005). In
other words, due to such bonding social capital or family bonds, relatives are usually the first
help providers during natural disasters (Garrison & Sasser, 2009; Hurlbert et al., 2000) and do
emergency social measures to meet the needs of victims during such disasters.

Although bonding social capital is the most common available social source, many studies
have shown that bridging social capital also provides similar advantages; it means it con-
tributes some opportunities and information to have access to new resources in recovery
and long-term survival (Hawkins & Maurer, 2010). In bridging social capital, connections
with social organizations and civic institutions provide different supports for members of the
communication network; for instance, churches or mosques collect money for injured people
and needy families interacting with them.

During crises and after it, Bonding and bridging social capital work distinctly by supple-
mentarily. In general, one of these two social capitals is greater than another one in commu-
nities.

Studies conducted by Hawkins and Maurer (2010) indicate that although bonding social
capital is important for immediate support bridging social capital allows the collecting of
data and resources from other economic classes. In other words, a lack of social capital bridg-
ing to the individuals outside the damaged area and a lack of relationship with individuals
who have more resources would decrease the resilience and flexibility of injured individuals.

Social capital shapes and keeps social groups and local communities but also enhances
residents’ participation in the renovation process and forming social bonds. Moreover, it fa-
cilitates the recovery and renovation of local society while protecting social bodies available
during a disaster and in local society after the disaster (Roosta et al., 2018: 2).

Researchers of natural disasters have found strong evidence of the role of social solidarity
and networks during natural disasters. Social networks of people provide financial sources
(e.g., loans and cash funds for repairing properties) and non-financial sources (e.g., search
and rescue, debris collection, child care, emotional support, providing shelter and informa-
tion) during crises. Those isolated people who have fewer social bonds are less likely to have
a chance of survival, to receive medical aid and preventive measures, such as evacuation, and
help from others, such as shelter (Dynes, 2005, 2006).

In 1995, Kobe in Japan experienced the deadliest earthquakes. Hundreds and thousands
of people died. Hundreds of people were trapped under the debris and damaged houses. The
important point is that surviving people have been rescued by their relatives, neighbours,
passersby, and friends (Aldrich, 2012a). Most people who were pulled out from their col-
lapsed houses had been rescued by their neighbours, not firefighters and rescuers (Aldrich,
2012a). Social networks provide access to different sources, such as information, aid, financial
sources, child care, and emotional-psychological support during disasters (Elliott, Haney, &
Sams-Abiodun, 2010).

According to studies conducted by Dynes (2005), social bonds and networks, shared val-
ues, and participation are the most effective factors in overcoming adverse effects of natural
disasters because they share vital information to save the lives of people and take effective
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measures at the right time. Such support is given by family groups and members, relatives,
and friends during a crisis (Poteyeva, 2007).

According to the studies conducted by Allen (2013), Australians voluntarily helped the
injured and victims who were affected by some natural disasters, such as fires, storms, and
floods. Before the government’s arrival for rescue operations, neighbors, relatives, and people
gathered in the damaged location and presented the required support and services. Moreo-
ver, James’ studies show that bonding social capital provided all food and non-food support
for flood-affected people in Myanmar and Taiwan before the governmental aid arrived in the
place (James, 2012).

Tse-Wei and Wang (2013) found that the more Chinese families are member of larger
networks of spring festivals (a social network through which they gather for annual celebra-
tions), the higher the probability of house renovation would be.

Nakagawa and Shaw (2004) studied the Gujarat and Kobe earthquakes and concluded that
trust, social norms, participation, and high social networks could save communities during
disasters sooner. Even among those communities with different cultural and economic char-
acteristics, the communities with higher social capital are more satisfied with society reno-
vation since they rapidly return to normal life. A sense of trust and mutual dependence en-
hances the awareness of natural disaster management and voluntary responsibilities, which
in turn leads to higher preparedness for natural disasters (Hausman, Hanlon, & Seals, 2007).

Matthew Abunyewah (2023) carried out a study on the influence of personal and collec-
tive social capital on flood preparedness and community resilience in Ghana country. Their
study showed that flood preparedness and resilience of society can be predicted by using
personal and collective social capital. Pandri et al. (2021) addressed the role of social capital
in the 2015 Haiti Earthquake and found that higher levels of bonding and bridging social
capital among Haiti residents could facilitate the collective measures after the earthquake,
and residents cooperated to save the lives of the injured and support them. However, foreign
aid marginalized the previous groups that had low social capital compared to those with
higher social positions or more political ties since the first group had less access to relief items
and funds for reconstruction. In general, it can be said that in the early stages of the disaster,
when people need immediate help, the bond social capital makes it possible for people to
meet these vital needs. However after the disaster, information and economic resources are
needed to return to the normal routine of life, and binding social capital provides this pos-
sibility.

2. Methods

2.1. Data

This study uses secondary data analysis is applied. The data derived from two social capital
surveys in Tehran were reanalyzed to examine bonding and bridging social capital:

- The measurement of social capital survey in Tehran(Municipality of Tehran ,2010). The
data of this research were retrieved from a survey conducted in 2010 with 2400 persons aged
above 15 years residing in Tehran.

Atlas of Urban Quality of Life in Tehran Metropolis (Municipality of Tehran, 2017). The
data of this research were retrieved from a survey conducted in 2017 with 45,004 persons
aged above 18 years residing in Tehran.
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According to social capital indexing, a seven-point set with lingual tags was defined that
indicated the social capital rate (x) in different districts.

Table2. Ranking valuation of the amount of social capital

ranking social capital
Full x> 8.54
Very high 7.11<x<0.83
High 5.70< x<7.11
Moderate 4.28<x<5.70
Low 2.85<x<4.28
Very low 1.42<x<2.85
Lack of social capital x< 1.42

2.2. Study area: Tehran

In this survey, Tehran was selected as the study area as it is Iran’s capital. It is the most
populous city with a population of 9,259,009; it is the 37th most populous city in the world.
It is located at a longitude and latitude of 51.4215 °E and 35.6944°N, respectively. (Figure 1).
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Figure 1. Geographical location of the study area.

The metropolis of Tehran is divided into 22 municipal districts(Figure 2).
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Figure 2. Tehran district map
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In 2021, 4,688,144 members of the Tehran population were men, and 4,742,481 peo-
ple were women. Moreover, 8.4% of the population are 65 years old and older. The average
household size is 3 members in Tehran; 15.8% of households are female-headed families. Sta-
tistics show that 94.8% of the population living in Tehran are literate, and 5.1% are illiterate.
Moreover, more than one-third of the population has academic education; 49.6% are owners
of their residential units, while 41.8% are tenants.

3. Results

Social capital is a variable studied in this paper. Social capital was examined within bond-
ing and bridging themes. Moreover, the theoretical approach of this study indicates that
bonding and bridging social capital can influence those indicators that enhance endurance
and resilience during natural disasters. The mean value of bonding and bridging social capi-
tal equalled 4.7 and 3.35 out of 10, respectively. Regardless of the comparison between these
two mean values, the important point is the weakness of bridging social capital and its values,
which is lower than its average at the 0-10 scale. The weakness of bridging social capital is
measured by mean, median (med) and distribution indexes. The med value of data equals to
2.87, indicating that half of the respondents had values less than this rate. Moreover, 35.9%
of respondents in bonding social capital and 72.9% of respondents in bridging social capital
were at a low level, while 14.5% and 2.5% of individuals in the population were at the upper
level of distribution (Tables 3 and 4).

Table 3. Ranks and statistics of bonding social capital among different districts of Tehran

Ranks Statistics
District Number of Very

respondents low Low | Somewhat | High |Very high| Mean Med SD
1 173 5.7 27.9 554 10.9 0.1 4.46 4.41 1.31
2 183 2.3 32.9 48.9 15.2 0.7 4.51 4.29 1.49
3 79 9.3 36.9 43.5 9.1 1.2 3.96 4 1.61
4 190 8.8 35.7 42.1 11.4 2 4.26 4.15 1.65
5 176 8.4 28.2 47.3 15.3 0.8 4.47 4.41 1.61
6 48 6.6 20.2 56.4 13.2 3.7 4.74 4.75 1.7
7 73 7.1 21.3 51.3 16 4.3 4.83 493 1.8
8 76 4.1 25.5 50.6 19 0.7 4.66 4.72 1.6
9 28 7.5 6.9 78 9.6 -2 4.74 4.87 1.45
10 42 5 30.1 52 6.4 6.5 4.64 4.56 1.69
11 80 5.3 29.1 50.8 14.7 0.2 4.51 4.75 1.55
12 59 8.9 28 45.9 16.8 0.5 4.42 4.64 1.65
13 49 4.3 26.8 59.1 9.1 0.7 4.21 4.23 1.48
14 105 2 27.8 60.3 8 1.9 4.46 441 1.19
15 139 4.5 28.6 50.9 13.6 2.4 4.58 4.75 1.55
16 21 5 25.3 49.2 19.6 0.8 4.65 4.81 1.7
17 18 46.6 | 43.1 5.8 4.3 0.1 4.49 4.26 1.5
18 31 34 18.8 60.4 14.5 2.9 4.8 4.53 1.58
19 49 8.6 23.8 55.2 5.5 6.9 4.52 4.23 1.75
20 41 5.1 30.8 48.2 11 4.9 4.36 4.47 1.76
21 20 15.8 | 38.8 36.4 9 0 3.96 3.85 1.53
22 31 34 28.2 57 11.3 0.2 4.49 4.35 1.29
total 1611 5.9 29 50.6 12.8 1.7 4.47 4.47 1.57
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In the next step, the scores of all social capital components were converted to into ranking
scores according to table 2. In terms of the district, the highest mean value of bonding social
capital was seen in District 7 (Table 3), while the lowest mean value occurred in District 3.
According to the results of district classification based on lingual tags, bonding social capital
is low in four districts (3, 21, 13, 4). However, the rest of the 22 districts (20, 12, 1, 14, 17, 22,
11, 19, 15, 10, 16, 8, 6, 9, 18, and 7) had moderate bonding social capital.

Table 4. Comparison of bonding social capital in different districts of Tehran
Row| Bonding social capital District
1 Low bonding social capital 3¢21¢13 ¢4
Somewhat bonding social capital |[20¢ 12¢ 1 < 14¢17¢22¢ 11 <19 ¢ 15¢10¢ 16¢86¢9 ¢ 18«7

In terms of the district, the highest mean value of bridging social capital was seen in Dis-
trict 22, while District 9 had the lowest mean value of bridging social capital.

Table 5. Ranks and statistics of binding social capital among different districts of Tehran

Ranks Statistics
District Number of
respondents

Verylow | Low | Somewhat | High | Very high| Mean Med SD

1 173 22.7 534 20.5 3.2 0 3.06 3.03 1.43
2 183 24.1 52.9 18.6 4.1 0 3.05 2.99 1.45
3 79 26.4 50.4 23.2 0 0 2.9 2.77 1.35
4 190 25.2 48.7 23.8 2.3 0.8 3.05 3.03 1.47
5 176 23 49.6 24.4 3 0 3 2.79 1.49
6 48 21.2 52 22 4 0 3.2 3.08 1.67
7 73 28.8 39.5 29.2 2.5 0.2 3.19 3.1 1.61
8 76 25.8 45.9 24.6 4.2 0.6 3.2 2.99 1.49
9 28 29.7 58.7 11.4 0 0.1 2.55 2.65 1.25
10 42 22.7 50.3 23.8 2.6 0.1 3.16 291 1.61
11 80 29.4 42.3 25.8 2.6 0 3.01 2.7 1.44
12 59 30 54.3 11.8 3.8 0 2.84 2.59 1.39
13 49 28.8 43.6 26.7 0.9 0.1 2.87 2.81 1.35
14 105 23 56.2 19.4 1.4 0.3 2.99 2.83 1.28
15 139 26.3 48.9 20.7 4 1.6 3.12 3.07 1.49
16 21 33.9 49.6 16.2 0 0.1 2.63 2.68 1.4
17 18 21.4 61.9 13.6 1.5 0.1 2.96 2.83 1.29
18 31 21.9 59.4 17.4 1.4 0.2 2.95 2.79 1.3
19 49 33.3 53.6 11 2.7 0.5 2.76 2.79 1.38
20 41 253 49.5 24.1 1.9 0.1 2.92 2.65 1.42
21 20 17 54.7 28.7 0 0.5 3.25 3.07 1.35
22 31 8.5 43.2 44.2 4 0 3.73 3.75 1.26
total 1611 22.3 50.6 24.1 2.5 0 3.01 2.87 1.44

The results of district classification based on the lingual tags indicate that four districts (9,
16, 19, 12) have very low bridging social capital, while the remaining 22 districts (including
districts 13, 3, 20, 12, 1, 14, 17, 22, 11, 19, 15, 10, 16, 8, 6, 9, 18, 7) have low bridging social
capital.
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Table 6. Comparison of binding social capital in different districts of Tehran
Row binding social capital District
1 Low-binding social capital 9,16,19,12
Somewhat binding social capital | 13,3,20,12,1,14,17,22,11,19,15,10,16,8,6,9,18,7

One-way analysis of variance (ANOVA) was used to compare social capital variables based
on each district. According to this test shown in Table 7, the bonding social capital variable
is significant at the confidence level of 95%, while this matter is not significant for bridging
social capital.

Table 7. OneWay ANOVA Test bonding and bridging social capital in different districts

indicators Sum of df Mean Square F Sig.
Squares
bondi . |__within 1.0123 2 0.507 1.187 0.325
°nc;“‘ft:‘l’°‘a Between | 90.025 227 0.632
P total 91.102 229
. ] within 227
bridging social 5 on 44538 229 2.236 7163 0.001
capital
total 73.256 227 0.315

5. Conclusions

This study aims to investigate the social source rate, which has a direct influence on socie-
ty’s productivity when facing natural disasters. Preparedness for natural disasters just points
to financial methods, such as having enough water and food for three days. This study has
presented two important aspects of social infrastructures and resilience during natural dis-
asters. First, relying on theoretical foundations and conducted studies, this paper empha-
sizes that bonding and bridging social capital influences society’s resilience during natural
disasters. It means that urban managers and policymakers in the natural disasters field must
be sensitive to and aware of the available personal and collective networks and enhance the
“soft” capital required for reducing communities’ vulnerability to the risk of disasters and
increasing their flexibility. At the national level, this situation emphasizes revising disaster
management, particularly in developing countries where concentration on “hard” infrastruc-
tures eliminates the role of social capital in overcoming natural disasters.

Second, the results indicate that bonding and bridging social capital have a critical status
in some districts of Tehran. According to the results, the mean values of bonding and bridg-
ing social capital equal 4.47 and 3.01, respectively. Regardless of the comparison between
these two mean values, the critical point is weak bridging social capital. In this lieu, four
districts have very low bridging social capital, and the rest of the districts have low bridg-
ing social capital. The bonding social capital has a slightly better position. In this case, five
districts have low bonding social capital, while other districts have moderate levels of bond-
ing social capital. The social capital status of these districts that are affected by urban decay,
such as Districts 12 and 13 of Tehran, is a warning alarm for disaster management in this
city. According to the results and assessments of this study, physical preparedness for natural
disasters is important but close relationships with neighbors and experience of cooperation
with local non-governmental associations may be more substantial for supporting vulnerable
communities during natural disasters. Moreover, we must know that social capital, like other
forms of capital, may be increased or decreased. Hence, as a person or nation, we should
increase social cohesion and deepen trust in our society. Some policies and plans must be
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adopted to increase trust and deepen networks. Therefore, the networks of available relation-
ships and social activities can be used as a space for raising issues related to natural disasters
and resilient measures. On the other hand, one can create new networks and activities that
specifically concentrate on the earthquake. However, the main point is that these kinds of
interventions must maximize social interactions. A promising intervention method to in-
crease social capital in a society is the so-called social currency or time banks (Lietaer, 2004).
Time bank is a technique for service exchange in which time is used instead of money. The
underlying principle is that we can help each other and need others’ collaboration. In a time
bank, individuals can assign their time to help others or use others’ collaboration. Similar to
a bank, the spent time is recorded and kept for individuals to be used for collaboration. In a
time bank, people operate with each other and use others’ collaboration then the time spent
for this collaboration is recorded. Each person then can use these time credits to receive col-
laboration from other individuals in the group. Time Bank believes that all individuals have
collaboration solutions and can do some work in society which are not measurable based on
money. This method can improve trust, cooperation, and collaboration in the local society.
According to a study conducted on social currency in a city in Japan, social currency plans
in society would increase public trust. This case indicates that governments can design some
plans for increasing social capital (Richey, 2007, p. 69).

The second solution for increasing social cohesion and trust is holding focus group meet-
ings and social events. This approach includes some social activities, such as holding plant and
flower or local foods exhibitions, holding ceremonies in neighbourhood blocks or attending
regular meetings in the neighbourhood, or social voluntary projects, such as coaching plans
with children’s activities, such as local sports leagues and after-school plans. Some issues,
such as environment or school choice, are discussed in such gatherings (Aldrich, 2010).

Some global experiences are available in this case. For instance, in San Francisco, urban
management created an empowerment network to gather neighbors to get knowledge of re-
quired plans and measures, teaching them how to make themselves prepared and how to
show response to natural disasters (http://www.empowersf.org). In Seattle, emergency man-
agers and neighborhood departments have created social emergency centers to provide the
local community with information about natural disasters and to teach them preparedness
(http://seattleemergencyhubs.org).In. The local state has considered a fund for social events
that can increase social trust and cohesion Aldrich and Meyer, 2015)

Architecture spaces in which socialization is increased can be another strategy for govern-
ments to increase the social capital of the community and improve its resilience. The reason
is that social interaction can occur in places where residents can meet each other and spend
even a short time with each other. An author called these meeting areas “third place” because
these are not residential, private, or workspace places where a specific activity is done (Old-
enburg, 1999). Coffee shops, bookstores, cafes, beauty salons, public spaces, and libraries
serve as third places to produce and renovate the social capital. After the Tohoku Disaster
in Japan, many non-governmental organizations (NGOs) tried to create some spaces where
displaced residents could hang out (http://www.ibasho.org). Higher flexibility and resilience
are achieved in future crises through attempts to create communication among residents of
neighborhoods and communities.
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