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Many cities and regions have recently experienced eco-
nomic and environmental losses due to natural disas-
ters. Economic losses are particularly high in urban
areas where population and many economic activities
are highly concentrated. Urban communities’ abili-
ties and capacities to cope with natural disasters are
essential to understand the impacts of natural disas-
ters. Urban communities’ coping capacity is found
to be closely linked to social capital of such commu-
nities. This paper aims to assess the natural disaster
coping capacity of urban residents with social capital
approach. The case study is Bangkok, Thailand. Us-
ing principal component analysis (PCA), the analysis
shows that social cohesion, empowerment, and trust
plays a key role in social capital level of Bangkok resi-
dents. Mapping social capital index at the district level
suggests that urbanization may be contributable to the
level of social capital.

Keywords: coping capacity, social capital, principal
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1. Coping Capacity and Social Capital

Natural disasters have caused economic and environ-
mental losses to the society. These losses are particularly
high in urban areas where population and economic activ-
ities are clustered. Urban communities’ abilities to pre-
pare for, respond to, and recover from extreme events and
natural disasters are essential in the disaster management
cycle [1]. Such abilities are known as ‘coping capacity’
of a community.

Coping capacity is defined by Burkett [2] as “the ability
of a system (natural or human) to respond to and recover
from the effects of stress or perturbations that have the po-
tential to alter the structure or function of the system.” As
such, coping capacity is crucial in disaster management as
it is often associated with extreme events such as natural
disasters or natural hazards.

Coping capacity is very much tied to social system in
disaster management because it views people as active in-
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dividuals with social ties [3]. Thus, social relations and
networks of people are important for the understanding
of the coping capacity of a community. The focus on so-
cial relations and networks is aligned with the concept of
social capital [4]. In this research, we are particularly in-
terested in social capital of households as a representation
of coping capacity.

Social capital (SC) is defined by Putnam et al. [5]
as features of social organization, norms, and values
that create externalities for communities. SC constitutes
two components: cognitive and structural. According to
Grootaert and van Bastelaer [6], cognitive SC is shared
trust, norms, values, and believes within a community
whiles structural SC is information sharing, decision mak-
ing, and collective actions of the community. Structural
SC also consists of bonding, bridging, and linking types.
Villalonga-Olives and Kawachi [7] specify operational-
ized definitions of SC. Cognitive SC can be measured as
“people’s perceptions of the level of interpersonal trust,
sharing, and reciprocity” while structural SC can be mea-
sured as “density of social networks, or patterns of civic
engagement.”

Social Capital Index (SCI) can be measured in six di-
mensions [8] and corresponding proxies:

1. Groups and networks — memberships in local associ-
ation and networks

2. Trust and solidarity — the level of trust to communi-
ties

3. Collective action and cooperation — participation in
communal activities

4. Information and communication — sources of infor-
mation and communication available

5. Social cohesion and inclusion — diversity in commu-
nities

6. Empowerment and political action — happiness and
political participation

SC has increasingly been the focus of disaster research,
particularly in the during- and post-disaster period. SC
is one of the most important factors in evacuations of
tsunami [9] and a volcano eruption [10]. It also plays a
key role in post-disaster recovery through social relation-
ships within the community that facilitates the process of
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Fig. 1. Districts in Bangkok Metropolis.

recovery such as disaster relief [11] and tsunami evacu-
ation [9]. Kawamoto and Kim [12] also show that SC
is crucial in community-based waste management in the
post-disaster period. Nevertheless, little has been done to
establish a better understanding of SC in the pre-disaster
period. This paper aims to assess SC in the pre-disaster
period as an indicator of natural disaster resilience of
Bangkok residents. It also aims to assess spatial distri-
bution of SC across 50 districts of Bangkok.

2. Bangkok Metropolis

The capital city of Thailand, Bangkok is home to over
5.6 million population in 2018 [13]. Bangkok is the ma-
jor economic engine of Thailand. Bangkok population
accounts for 8.5% of the total population but its share
of GDP is 9.92% [14]. Bangkok Metropolis consists of
50 districts as shown in Fig. 1. These districts can be
grouped into four zones according to general land use
characteristics: (1) business core, (2) old town and inner-
city, (3) residential area, and (4) residential area and sub-
urb. Since 1998, the number of populations has increased
particularly in districts in the north and the east while pop-
ulations in the central area tend to decline (Fig. 2). How-
ever, when examining population density, districts in the
central area have higher population density with the ex-
pansion to the north and the east (Fig. 3).

Situated in a flat land, Bangkok has experienced a
risk of flooding. Many provinces in Thailand, including
Bangkok, experienced a severe flood in 2011 (Fig. 4). The
2011 flood has caused large economic losses. It affected
over 16,000 km? of agricultural lands and 9,800 facto-
ries [15]. For example, many large-scale manufacturers
like Toyota and Honda had been severely flooded; hun-
dreds of newly-assembled automobiles were under the
water for weeks. This flood has long-term repercussions
on the Thai economy [16]. In addition, the 2011 flood
caused severe damage to residential properties because of
the unplanned preparation for a natural disaster.

Since the 2011 flood, many disaster preparation docu-
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Fig. 2. Population by district, 1998 and 2018.

ments have been reported for Bangkok, raising the aware-
ness of disaster prevention and mitigation. For instance,
Flood Management Master Plan was proposed within a
few months after the flood. The plan consists of two
approaches: structural (such as physical infrastructure)
and non-structural measures (such as water management).
However, the plans tend to focus on physical infrastruc-
ture rather than communities or social aspects of disaster
preparation and prevention. The absence of social aspects
of disaster preparation suggests that little is known about
social systems of disaster preparedness in Bangkok. This
research aims to fill in this gap.

3. Data and Methodology

3.1. Data

The data was collected from a questionnaire survey of
1,756 samples from residents of 50 districts of Bangkok
so that each district has at least 30 observations. To
collect questionnaires, the researcher randomly selected
an area in each district and then systematically dis-
tributed questionnaires to residential units in the area. The
questionnaires were collected using face-to-face or self-
administered interviews, depending on the preference of
correspondents, at the end of 2019. The questionnaire
assesses six dimensions of SC as discussed earlier. Ta-
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Fig. 3. Population density by district, 1998 and 2018.
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Fig. 4. 2011 Flood in Bangkok.

ble 1 shows key questions and their corresponding an-
swers from the survey.

For the first dimension, groups and networks, the ques-
tionnaire asks whether households members of correspon-
dents participate or are participating with social groups
and whether they have friends who can help them during
a natural disaster. Almost 90% of correspondents are in-
volved with social groups while around 61% have close
friends who can assist them during a natural disaster.

The second dimension, trust and solidarity, consists of
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two questions: (1) whether other people can be trusted
and (2) whether people in the neighborhood are willing to
help. The correspondents’ opinion of whether other peo-
ple can be trusted is split about half between trust (48.2%)
and do not trust (51.8%). On the other hand, around
27.46% strongly agree that most people in the neighbor-
hood are willing to help while 3.86% strongly disagree.

As for collective action and cooperation, three ques-
tions are asked: (1) about participation in the communal
activities in the past 12 months, (2) their opinion on the
cooperation of communities during a natural disaster, and
(3) bonding among communities. Around three-fourth of
correspondents did not participate in communal activities.
More than half of correspondents think that people in the
community are very likely to cooperate during a natural
disaster.

The fourth dimension, information and communica-
tion, asks for three main sources of information. The
top three answers include television (71.24%), relatives,
friends, and neighbors (59.45%), and internet/social me-
dia (53.02%).

The fifth dimension, social cohesion and inclusion,
consists of two questions: (1) about the difference in so-
cial and economic status in the communities and (2) about
feeling safe at home. The majority of correspondents re-
sponded that there is no difference in the communities
(36.03%). More than half of correspondents think that
their home is safe from crime.

The last dimension, empowerment and political action,
asks about (1) how happy they are, (2) their opinion about
the power to make a change, and (3) whether they voted in
the previous election. The majority of the correspondents
are moderately happy (40.72%) and very happy (33.16%).
The majority of correspondents also think that they mostly
can change the course of their life (47.48%) and totally
can change (16.06%). Finally, more than 80% voted in
the previous election.

3.2. Principal Component Analysis (PCA)

To assess natural disaster coping capacity from a social
capital perspective, principal component analysis (PCA)
is used. PCA is a statistical procedure that uses an or-
thogonal transformation to convert a number of possibly
correlated variables into a smaller number of linearly un-
correlated variables called principal components. It is
widely used for data reduction simplifying the complex-
ity of high-dimensional data into a smaller set of compo-
nents with fewer dimensions [17]. PCA has been used as
a promising procedure in deriving the composite score of
SC level [18-20].

Figure 5 shows the procedure of the analysis. The first
step is to conduct PCA with 15 variables that are proxies
of six SC dimensions discussed earlier. Seven compo-
nents with an eigenvalue greater than one are identified.
Factor loadings are also computed for each component.
Then, a SCI for each household is estimated from a linear
combination of all components, assuming that each com-
ponent contributes equally to the SC [21]. Finally, SCIs
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Table 1. Six dimensions of social capital.

SC Variable
Question Answer %o
Groups and 1. Are your household members involved with social groups or | 1: Yes 89.29
networks associations (that have regular activities)? (1a) 0: No 10.71
2. Do your household members have close friends who can be | 1: Yes 60.71
consulted or able to give help during natural disaster? (1b) 0: No 39.29
Trust and 1. Generally, how would you say about dealing with most people? | 1: People can be trusted 48.20
solidarity (2a) 0: You can’t be too careful 51.80
2. Most people in the village/neighborhood are willing to help if | 1: Disagree 3.86
you need it. (2b) 2 5.64
3 34.60
4: 28.44
5: Agree 27.46
Collective 1. In the past 12 months, did you or anyone in your household | 1: Yes 24.73
action and participate in any communal activities? (3a) 0: No 75.27
cooperation 2. If there is natural disaster, how likely is it that people in the | 1: Unlikely 0.23
community will cooperate to try to solve the problem? (3b) 2: 0.70
3: 19.78
4: 26.93
5: Likely 52.36
3. How bonding among community do you think your household | 1: Small 0.18
is? (3¢c) 2: 8.57
3 57.08
4: 27.38
5: Great 6.79
Information 1. What are your three main sources of information about what | a: Relatives & friends 59.45
and the government is doing (top 3 sources)? (4) b: Community bulletin board 12.70
communication c: Local market/barber 9.05
d: Newspaper/magazines 12.19
e: Radio 7.86
f: Television 71.24
g: Groups or associations 0.85
h: Colleagues 20.73
i: Political network 1.54
j: Community leaders 20.10
k: Agents of the government 9.85
I: NGO 0.17
m: Internet 53.02
Social 1. In your community, to what extent do community members | 1: No different 36.03
cohesion and differ in terms of social and economic status? (5a) 2: Small extent 25.80
inclusion 3: 27.07
4: 9.89
5: Great extent 1.21
2. In general, how safe from crime and violence do you feel when | 1: Very unsafe 1.89
you are at home? (5b) 2: 17.03
3: Neither safe or unsafe 18.41
4: 30.85
5: Very safe 31.82
Empowerment | 1. In general, how happy do you consider yourself to be? (6a) 1: Very unhappy 1.20
and political 2: 5.96
action 3: Neither happy or unhappy 18.96
4: 40.72
5: Very happy 33.16
2. Do you feel that you have the power to make important deci- | 1: Totally unable to change life 1.83
sions that change the course of your life? (6b) 2: 9.75
3: Neither able nor unable 24.89
4: 47.48
5: Totally able to change life 16.06
3. In the recent election, did you vote? (6¢) 1: Yes 82.76
0: No 17.24
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Fig. 5. Analysis procedure.

Table 2. Eigenvalue of components.

Component | Eigenvalue | Difference | Proportion | Cumulative
Compl 1.716 0.187 0.114 0.114
Comp2 1.529 0.127 0.102 0.216
Comp3 1.402 0.161 0.094 0.310
Comp4 1.241 0.046 0.083 0.393
Comp5 1.195 0.117 0.080 0.472
Comp6 1.078 0.067 0.072 0.544
Comp7 1.011 0.087 0.067 0.612

are aggregated (for the mean) by district and normalized
so that the district SCI ranges from 0 to 1.

4. Results

After removing missing values, 1,521 observations re-
main in the PCA. The PCA reveals 15 components but
only 7 components have the value of eigenvalue higher
than one. Thus, the analysis will focus only on these
7 components. Table 2 shows the eigenvalue of each
component and its respective proportion. Altogether these
7 components can explain about 61.2% of the variation of
variables.

Factor loadings (rotated) reveal that each component
consists of various key variables across different SC com-
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ponents as shown in Table 3. With this grouping, these
7 components can be interpreted as follows:

Social cohesion & empowerment
Trust

Collective & political action
Friends & communities
Information

Information & political action
Collective action & collaboration

NoWnhAE WD =

The results show that social cohesion & empowerment
play a key role in SC in Bangkok. Trust is the second
major component, followed by collective action, commu-
nities, information, political action, and collective action.
Most of factor loadings have positive sign, suggesting that
higher level of trust leads to higher level of SC. How-
ever, there are a few variables with negative sign of factor
loadings, for example, Participation of communal activ-
ities (3a) in the 2nd component, which reflect low level
of communal participation of urban residents. In addi-
tion, the negative sign of Receiving information from rel-
atives, friends, and neighbors (4a) in the 5th and 6th com-
ponents implies that information from relatives, friends,
and neighbors could be conflicting and unverified, which
could lead to confusion when receiving such information,
unlike information from mainstream media such as tele-
vision (in the 5th component) or social media (in the 6th
component).

With these factor loadings, a score of each principal
component is calculated. Fig. 6 shows a spatial distri-
bution of seven principal component scores, averaging at
the district level. Table 4 compares these principal com-
ponent scores with district characteristics. Districts in res-
idential areas and suburb tend to have high scores of the
2nd component (trust), the 3rd (collective & political ac-
tion), and the 6th (information & political action), sug-
gesting that residents in these districts build SC through
having trust with each other and participating in social
groups. On the other hand, districts with high population
density like in the old town and inner-city areas tend to
have high scores of the 1st component (social cohesion
& empowerment), the Sth (information), and the 7th (col-
lective action & collaboration), suggesting that residents
in these districts build SC through self-empowerment, di-
versity, and communal participation.

With the results of PCA, SCI at the household level can
be estimated. This household SCIs are then aggregated
at the district level (average) and normalized so that the
range of the index is between 0 to 1. Fig. 7 shows the SCI
at the district level. Table 5 shows averages of district
population, density, and SCI by district characteristics.

As can be seen in Fig. 7, districts in residential areas
and suburb had been flooded in 2011, suggesting that an
experience of disaster of residents in such districts may
positively influence their SC. A closer look at SCI by dis-
trict characteristics shows that districts in the old town and
inner-city with high population density tend to have lower
SClIs in comparison with districts with lower population
density. In other words, settlements with close-knit com-
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Table 3. Components and corresponding key variables.

# | Component Key variable Factor loadings
1 Social cohesion & Feel%ng safe from crime at home (5b) 0.6066
empowerment Feeling happy (6a) 0.628
P Feeling empower to change your life (6b) 0.4107
2 Trust of others (2a) 0.6492
Trust Trust of neighbors (2b) 0.6358
Participation of communal activities (3a) —0.3143
3 Collective & Invglverpept Wlth social groups (1a) 0.5801
olitical action Social similarity (5a) —0.647
P Voted in previous election (6¢) 0.3727
4 | Friends & Having close friends who can help (1b) 0.6758
communities Cooperation in the community (3b) 0.7199
5 . Receiving information from relatives, friends, and neighbors (4a) —0.5446
Information — - —
Receiving information from television (4f) 0.7569
6 . Receiving information from relatives, friends, and neighbors (4a) —0.3799
Information & — - - -
olitical action Receiving information from social media (4m) 0.6823
p Voted in previous election (6¢) 0.5851
7 | Collective action Participation of communal activities (3a) 0.5635
& collaboration Bonding among communities (3c) 0.7635

Note: Kaiser—-Meyer—Olkin measure of sampling adequacy = 0.5238.

Component 1

Legend
[ Bangkok Zone

Percent

[]0-20%

[ 21-40%
B 41-60%
Hl 6 -80%
I 8- 100%

Component 3

iz i EiZ

576

Source: Author’s

Fig. 6. Analysis procedure.

munities like in the suburb are likely to have higher level
of SC through community bonding, trust, information ex-
change, and collaboration.

5. Conclusions

This research examines a natural disaster coping capac-
ity of urban residents through the lens of SC. Following
Grootaert et al. [8], the analysis measures six dimensions
of SC of Bangkok residents. The survey was conducted
using the quota sampling method so that samples are col-
lected from all 50 districts of Bangkok.

To assess the SC of Bangkok residents, principal com-
ponent analysis (PCA) is used. PCA reveals that there are
7 major components of SC, namely (1) social cohesion &
empowerment, (2) trust, (3) collective & political action,
(4) friends & communities, (5) information, (6) informa-
tion & political action, and (7) collective action & col-
laboration. The results suggest that major components of
the SC of Bangkok residents are social cohesion, citizen
empowerment, and trust.

The spatial distribution of SC shows that districts with
a high level of SC are likely to be less urbanized than
districts with a low level of SC. This could be because
less urbanized settlements tend to be communities that are
tightly knit, that is, people in the community know and
trust each other. Urban communities tend to lack these
types of relationships.

Further studies can incorporate other social, economic,
and physical factors such as demographics and built en-
vironment characteristics. The weight of each principal
component can also be explored in a further studies in or-
der to obtain a better estimation of SCI.
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Table 4. Summary of principal component scores by district characteristic.

Characteristic 1 2 3 4 5 6 7

Business core 048 | 0.61 | 0.58 | 0.49 | 0.55 | 0.56 | 0.28
Old town and inner-city 0.58 | 0.35 | 0.60 | 0.50 | 0.66 | 0.21 | 0.48
Residential area 0.56 | 0.65 | 0.62 | 0.52 | 0.56 | 0.50 | 0.30
Residential area and suburb | 0.43 | 0.68 | 0.65 | 0.48 | 0.60 | 0.61 | 0.33

Social Capital Index
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Fig. 7. Analysis procedure.

Table 5. Summary of population, density, and social capital
index by district characteristic.

Characteristic Population | Density | SCI
Business core 83,136 7,721 0.46
Old town and inner-city 74,514 10,663 | 0.43
Residential area 126,834 7,173 0.54
Residential area and suburb 141,117 3,498 0.55
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