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1. Introduction

Some areas in Singapore are more prone than others to climate change-related risks. Coastal
areas are exposed to rising sea levels, which will further accelerate in the future due to global
warming, while other areas are vulnerable to flash floods caused by heavy rainfall. The
frequency and intensity of such heavy rainfall will also accelerate as a consequence of global
climate change (Taylor et al., 2013). Furthermore, rising temperatures and increased heat
stress will lead to climate change-related impacts that directly affect Singapore. Rise in sea
level and flash floods are threatening Singapore’s physical infrastructure whereas heat directly
affects its people. Given the high temperatures and humidity in Singapore, additional heat will
reduce people’s outdoor thermal comfort and affect their health and productivity. Both types of
risks — those that have the potential to indirectly or directly reduce people’s well-being — are
relevant for Singapore. They both reduce the economic welfare and endanger the social glue
within the society. This means that social resilience is at stake. Hence, it seems to be
worthwhile thinking about measures to reduce the effects of climate change-related risks and
to increase the level of social resilience.

Depending on which of the different climate change-related risks one focuses, the appropriate
measures as well as the respective effects on social resilience will vary. In this study, in order
not to inflate the degree of complexity, we focus on flash floods as a specific climate change-
related risk. In Singapore, Cambridge Road is an area that has experienced floods during the
last few decades due to its low-lying location. In order to protect the population, infrastructure-
related interventions have been implemented and studies are conducted on the functioning of
social networks during climate change-related incidents. The Centre for Liveable Cities (CLC)
started an initiative to inform people living in the Cambridge Road area about potential climate
change-related risks and measures that can help to avert flash floods and adapt to rising
temperatures. A critical topic in this context is the ‘community resilience’ and the ‘social
resilience’ of the respective neighbourhood. Do residents of the area support one another to
cope effectively with the disasters that may occur? What are the key determinants ensuring
such a support before, during and after a crisis event?

Community resilience is typically defined as the ability of a community to recover from external
shocks by using its own physical, economic and social resources (Paton, Smith, & Johnston,
2000). From another perspective, community resilience is also seen as the ‘ability of a
community to stick together during a time of crisis’ (Ganor & Ben-Lavy, 2003), or the ability
not only to endure times of crises or recovery but also to prepare and plan, absorb, recover
and adapt to actual or potential future disruptions (Cutter, Ash, & Emrich, 2014; Cutter, Burton,
& Emrich, 2010; Cutter, 2016). Community resilience strongly relies on linking networks of
adaptive capacities before, during and after a crisis or disruption (Joerin, J., et al., 2014;
Burton, 2015). There are five key elements to community resilience: networking and social
capital Cutter, 2016; Peacock, 2010; Aldrich, Oum, & Sawada, 2014); economic development
(Bahadur, Ibrahim, & Tanner, 2010; Leach, 2013); institutional system (Adger et al., 2005;
Brenkert & Malone, 2005; Folke et al., 2005; Adger, 2006); physical/infrastructure (Chang,
McDaniels, & Beaubien, 2009; McDaniels et al., 2015); and environmental/ecological systems
(Adger, 2006; Milman & Short, 2008). As an aspect of community resilience, the social
resilience of groups and communities (Ainuddin, Routray, & Ainuddin, 2015; Kusumastuti et
al., 2014); has received special attention (Ainuddin, Routray, & Ainuddin, 2015; Paton &
McClure, 2013; Aldrich, 2012; Paton et al., 2014).
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Social resilience refers to a social unit or a group coping collectively with any political, social
or environmental changes (Adger, 2000; Friedland et al., 2005; Zhou et al., 2014). The degree
of social resilience depends on the nature and strength of the relationships between people
living in the respective area. Numerous studies have found that good connections between
people — expressed by the support of one another, the sense of community, mutual trust,
social engagement, social participation, etc., — enhance the ability of community members to
cope well with crises. Hence, building and fostering these connections are important for the
resilience of communities (Aldrich, 2012; Adger, 2000; Peacock et al., 2010; Sherrieb, Norris,
& Galea, 2010; Kapucu, Hawkins, & Rivera, 2013; Parsons et al. 2016; Qasim et al., 2016). In
addition, increasing the awareness of a community’s competence (e.g., knowledge of local
risks, learning from previous disasters) seems to help foster its resilience (Ainuddin, Routray,
& Ainuddin, 2015). Knowing the social structure and demographic characteristics of the
population could contribute to enhancing the population’s resilience when coping with
unexpected events (Scherzer, Lujala, & Rad, 2019).

To assess potential changes of resilience against climate change-related risks in the
Cambridge Road area that are initiated by targeted interventions, researchers from FRS
(Future Resilient Systems) together with members from CLC teamed up for a field study. The
goal of this study was to assess whether information and activation events can improve the
social resilience within a community. A further aim was to better understand the key factors
determining the resilience of a community towards climate change-related risks. The
respective analysis was based on a questionnaire, which aimed at identifying the respective
degree of resilience (for details see Section 2). Overall, we collected 133 valid responses in
five data collection sessions. The first two data collection sessions were arranged during two
pop-up booth events organised by CLC and PiD (Participate in Design). The observations were
collected from citizens from the area who attended the events on the 24 and 30 November
2019. A month before the pop-up booth events, CLC and PiD had worked with the People’s
Association (PA) to conduct an activating event at the side of the Tanjong Pagar GRC'’s tree-
planting event on the 26 October. The last three data collection sessions were held after the
activating and pop-up booth events, i.e., between 6 and 11 December 2019. In these three
sessions, respondents who did not attend any of the event had to fill a questionnaire. (See
Figure 1 for a timeline of the events and data collection periods).

The rest of this working paper is structured as follows: Section 2 describes the survey and our
sample; Section 3 evaluates the results; and Section 4 concludes with a number of directions
for future research as well as policy recommendations.

2. Survey and sample description

This survey study adopted a convenience sampling approach. The questionnaire was available
in both English and Mandarin, and citizens could fill it either on their own or, if required, with
the assistance of someone from the researchers’ team. All questionnaires were completed
between 24 November and 11 December 2019 (see Figure 1). The duration for completing the
questionnaire was between 10 and 15 minutes. Each respondent received a S$10 voucher
upon completing the survey.



(FRS) FUTURE

RESILIENT
SYSTEMS
26th §4th argd 3%;19 6th and 11th
ovembper
October 2019 DATA COLLECTION D%(l-:\'S\rPOtI?LeEEZ'%C?Ilg
DURING THE EVENT POST-EVENT
i (2 sessions) I_ (3 sessions) .I

Figure 1: Timeline of events and data collection periods

The questionnaire consisted of four sections (see Appendix A). The first section served as an
eligibility check. Respondents had to fulfil the eligibility conditions before continuing with the
survey. Only adults over 21 years who were living in the area were eligible. The second section
of the questionnaire consisted of a ‘climate change awareness’ block with the following
indicators: information and knowledge about climate change, actionable knowledge, and
intention to act (see Table 1 for a description of how these indicators were measured). In
addition, respondents were asked for their concerns and motivation to engage for actions to
cope with climate change impacts. The questionnaire’s third section was focused on ‘social
capital’, referring to the following indicators: community bonds, sense of community, trust,
social participation, community engagement, collective efficacy, crisis preparedness and
leadership. The last section of the questionnaire contained a standard set of demographic
questions (i.e. gender, nationality, age, ethnicity, marital status and educational attainment,
living arrangements) and socio-economic questions (i.e. employment status, monthly
household income and saving for an emergency, health status and insurance).

Table 1 describes in detail the elements of the questionnaire’s two main blocks (i.e., climate
change awareness and social capital). Column (1) describes the indicators and variables within
each block. Column (2) displays the number of questions we asked for each indicator or
variable, respectively. Column (3) gives a brief definition of the contents we are interested
relating to the indicators and variables; and Column (4) indicates the respective answering
scales. In many cases, the responses were made on a 5-point Likert scale, ranging from
‘strongly disagree’ to ‘strongly agree’. This metric was applied uniformly across all the
indicators, to make the results comparable. Further variables are presented as multiple-option
or ‘yes’-‘no’ answers, where respondents would select the most relevant answer. Column (5)
points to the relevant literature references in Section 5 of this paper. With these references,
more detail and discussion on the relevance and potential scores of indicators and variables
could be uncovered.

The indicators and variables were chosen based on an extensive literature study. For both
blocks mentioned in Table 1, the most widely recognised and used indicators were used, and
some of the further variables were adapted to the specific context investigated in the
Cambridge Road area. For a more detailed analysis of social resilience and community
resilience indicators, see Khoja and Schubert (Khoja & Schubert, 2020). The authors filtered
80 unique indicators for social resilience from the existing literature. The most widely used and
recognised indicators to measure social resilience were identified and extracted for this study.
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Table 1: Description of the climate change awareness and social capital indicators and variables

(1) (2) (3) (4) (5)
Indicator/ No. of Description of Answering References
variable questions contents scale
Block 1: Climate Change Awareness
Indicators
. Level of knowledge and Cutter et al.,2014; Joerin et al.,2014;
iiopnatien understanding of climate change- = Kusumastuti et al., 2014; Khalili et al.,
Knowledge related risks Likert scale 2015
. e . Cutter et al.,2014; Joerin et al.,2014;
Actionable Capability to prepare for future 1-5 Likert Kusumastuti et al., 2014: Khalili et
Knowledge action scale al.,2015
Intention to Act Actlops and intentions to cope 1-5 Likert Cutter, 2016; Kwok et al., 2016
with climate change related risks scale
Further Variable
Motivation Motlva.tlon for actions to cope Mulltlple Cutter, 2016; Kwok et al., 2016
with climate change options
Block 2: Social Capital
Indicators
Community Bonds Extent to which community 1-5 Likert Khalili et al., 2015
members help one another and scale
work together to be prepared
and recovery from crises
Sense of Feelings of sense of belonging 1-5 Likert Cutter et al., 2010
and attachment to the scale
Community community
Trust Trust within the community 1-5 Likert Khalili et al., 2015; Ainuddin et al.,
scale 2015; Parsons et al, 2016
Social Degree of connectedness 1-5 Likert Joerin et al., 2014; Burton, 2015
between social groups scale
Participation
Community Ability of community members 1-5 Likert Khalili et al., 2015; Parsons et al.,
to collaborate and empower scale 2016
Engagement their community
Collective Efficacy Cooperatlpn towards good 1-5 Likert Khalili et al.,2015
community performance scale
Crisis Community knowledge on how 1-5 Likert Joerin et al., 2014; Kusumastuti et
to behave in crisis situations scale al., 2014; Khalili et al., 2015; Kwok et
Preparedness al., 2016
corone Perceived effectiveness of 1-5 Likert Kusumastuti et al., 2014; Khalili et
y community leaders scale al., 2015; Parsons et al, 2016
Leadership
Further Variables
Social Networking Existence of §trong networking Mulltlple Ainuddin et al.,2015
relationships options
. Engagement to assist vulnerable YES- NO Joerin et al., 2014; Kusumastuti et
Volunteerism people al., 2014; Cutter, 2016; Parsons et
al., 2016
Community Num.ber.of different type.s of Mulltiple Maguire and Hagan, 2007
social ties per community options
Networks member
. Helping behaviour within family, Multiple Kusumastuti et al., 2014; Khalili et
Support Groups friends, neighbourhood, and options al., 2015; Parsons et al., 2016
Normal Times wider social networks within the
community in normal times
. Helping behavior within the n . . -
Support Groups family, friends, neighborhood, Multiple Kusumastuti et al., 2014; Khalili et
Crisis Times and also outside the community options al., 2015; Parsons et al., 2016

in crisis times

We obtained 133 completed questionnaires during the five data collection sessions. Among
these 133 respondents, 10 had attended the tree-planting and a pop-up booth event, 44 had
attended just a pop-up booth event and 79 did not attend any of these events (see Figure 2 for

a sample description).
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Total sample size =133

@ "No event" group: Did not attend any event (59.4%)

@ "One event" group: Attended only the pop-up booth (33.08%)
"Two events" group: Attended pop-up booth + tree-planting (7.52%)

Figure 2: Total sample size and sub-groups

Table 2 shows the demographic and socio-economic characteristics of the respondents, while
Figure 3 offers a brief overview of the most relevant characteristics. As we do not have the
demographic and socio-economic profile of all citizens in the Cambridge Road area, we are
unable to determine to what degree our sample is representative of the community.

Overall, the respondents presented the following characteristics:

Gender and age: Our sample had slightly more men (56%) than women (41%). On
average, the respondents were 54 years old and had lived in the community for 26.6 years.

Nationality and ethnicity: 77% of our respondents were Singaporeans, 10% came from
other Asian countries and 13% were from European countries. Those of Chinese ethnicity
comprised 80% of the respondents, followed by 11% that were Indian and 2% that were
Malay, respectively.

Family structure (marital status, presence of children in the household): More than 50% of
the respondents were married and 35% were single. Of the respondents, 44% had no
children while the rest (56%) had on average two children per household.

Education and employment status: Overall, 44% of our respondents attained Secondary
School education or lower, 22% had a Nitec or a A-Level Diploma, and 30% a university
degree. In terms of employment, more than 50% of all respondents were employed and
27% said they were retired.

Economic status (income and savings): Income-wise, 40.54% of the respondents reported
an income that was below $2,000 income per month; 21.62% had a monthly income
between $2,000 and $3,999; 14.41% between $4,000 and $5,999; and 14.41% indicated
an income between $6,000 and $9,999. Only 9.01% of respondents earned an income of
$10,000 and above. More than 70% of our respondents have savings in case of
emergencies.

Dwelling (type of dwelling, ownership and partnerships): In terms of dwelling, 56% of the
respondents lived in relatively large properties (25% in HDB 3-room flats and 31% in HDB
4-room flats), while 80% of the all respondents owned or co-owned the property in which
they lived. Those that lived with a spouse or with a spouse and children comprised 46% of
the respondents; 15% of respondents lived alone; and 14% lived with their parents. Those

7
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that lived with different groups of people made up 25% of the respondents. Among those,
12% lived with parents and children; 5% lived with friends; 3% lived with children and
grandchildren; 3% lived with partners and or other relatives; and 2% lived with only their
children.

e Health status and insurance coverage: More than 60% of our respondents described their
health status as excellent, very good or good; 23% indicated that their health status was
fair; and 5% indicated a poor health status. When it came to insurance coverage, 65% of
the respondents reported having different insurance coverage. Specifically, 47 of the 133
respondents reported having health insurance, 13 persons had life insurance, 12 had
housing insurance, and nine had accident insurance.

Table 2: Sample description — demographic and socio-economic characteristics

Gender

Female 54 41.22
Male 74 56.49
Age

20-29 9 9.57

30-39 13 13.83
40-49 16 17.02
50-59 18 19.15
60-69 19 20.21
70-79 16 17.02
80-89 3 3.19

Ethnicity

Chinese 105 79.55
Malay 3 2.27

Indian 14 10.61
Other 10 7.58

Presence of children in the household

No 58 44.27
Yes 73 55.73
Education

Primary & below 15 11.45
Secondary 43 32.82
Nitec/Higher Nitec 5 3.82

A Levels / Diploma 25 19.08
Bachelors 29 22.14
Postgraduate 10 7.63

Other 3 2.29

Employment situation

Employed (full/part time) 69 52.27
Unemployed 11 8.34

Retired 35 26.52
Homemaker 10 7.58

Other 7 5.30

Dwelling type

HDB 1-Room 13 9.92

HDB 2-Room 8 6.11

HDB 3-Room 33 25.19
HDB 4-Room 41 31.3

HDB 5-Room or Executive flat 19 14.5

Condominium or Private flat 12 9.16

Landed property 5 3.82

Note: Three respondents preferred not to disclose their gender; one respondent preferred not to disclose their level of education.
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Gender and Age Ethnicity Employment
Female [N 4122% | Employed _ 52.27%
Unemployed B8.34%
20-29 [ 9.57% :
30-39 [ 13.83% | Malay | 227% Retired - 26.52%
40-49 M 17.02%
. . § Homemaker | 7.58%
50-59 19.15%
Indian l 10.61%
60-69 20.21% Other |3.03%
70-79 M 17.02% _
80-89 l 319% Other 7.58% Prefer not to say LE.Z?%

Figure 3: Summary of the most relevant demographic and socio-economic characteristics

3. Analysis of the survey data

3.1 Reliability Analysis

As a first step in our analysis we measured the reliability of the survey data for ‘climate change
awareness’ and ‘social capital’ using Cronbach’s alpha. The reliability statistics for each of the
indicators from the questionnaire are summarised in Table 3.

In general, a reliability analysis focuses on measuring the degree of internal consistency and
quality of the indicators used in a survey (Pallant, 2013). Hence, we tested whether the
indicators in the two relevant blocks, i.e., ‘climate change awareness’ and ‘social capital’, gave
us a Cronbach’s alpha higher than 0.7, where 0.7 is typically seen as a lower boundary for
acceptance (Schervish, 1987) For all alpha values above this threshold, we can assume that
the questions considered for a particular indicator are internally consistent and offer a good
explanatory quality of that indicator.

Table 3: Reliability statistics for measure of climate change awareness and social capital

Block Indicator Cronbach's alpha Number of questions
Climate Change Information Knowledge 0.80 3
Awareness Actionable Knowledge 0.74 4
Intention to Act 0.71 6
Social Capital Community Bonds 0.74 3
Sense of Community 0.81 3
Trust 0.78 3
Social Participation 0.55 2
Community Engagement 0.73 4
Collective Efficacy 0.92 2
Crisis Preparedness 0.86 2
Community Leadership 0.80 3

For the indicators in the ‘climate change awareness’ block, Cronbach’s alpha coefficients were

0.80 for ‘information knowledge’, 0.74 for ‘actionable knowledge’ and 0.74 for ‘intention to act’,

suggesting acceptable internal consistency between the items of each of these indicators. The

‘social capital’ block also had high Cronbach’s Alpha coefficients for all of its indicators, with

the only exception of ‘social participation’. Indeed, the Cronbach’s alpha coefficient for this
9
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indicator was 0.55 — this is less than the minimum for acceptance that is 0.7. This suggests
that our questions explain each of the ‘social capital’ indicators in a good and consistent way,
except for ‘social participation’. Therefore, we decided to exclude this indicator in the further
analysis.

In order to control for the consistency in the answers of our respondents, we had included two
reverse questions in the ‘sense of community’ indicator. This indicator hence contained three
main questions and two reverse questions, making a total of five questions. We applied the
reliability analysis separately for all five questions and calculated Cronbach’s alpha coefficient
for the ‘sense of community’ indicator. Our results suggest that our respondents were consistent
and attentive when compiling the survey.

3.2 Descriptive Statistics and Econometric Analysis of the Cambridge Road Citizens’ Data

In the eligibility section of our survey, we asked respondents whether they had attended the
tree-planting event in the Cambridge Road area on 26 October 2019 and the pop-up booth
event on 24 and 30 November 2019. As mentioned, we found that 10 people attended both
events (i.e., pop-up booth and tree-planting events), 44 people attended just the pop-up booth
event, and 79 people did not attend any of the events (see Figure 2). Therefore, we decided
to divide our sample in three groups for analytical purposes: ‘No event’ group (i.e., those who
did not attend any event); ‘one event’ group (i.e., those who attended only the pop-up booth
event) and the ‘two event’ group (i.e., those who attended the pop-up booth and the tree-
planting events). This allowed us to study whether an increase in the number of events
attended was linked to different measured social resilience scores.

Our questionnaire was designed such that each of the respondents gave a specific score to
each of the individual indicators (variables) in the ‘climate change awareness’ block and in the
‘social capital’ block of the questionnaire (see Table 1). Summing up the scores delivered an
aggregate score for the two blocks and for the entire survey. The range of scores was set such
that higher scores represented a higher degree of social resilience.

Table 4 reports the summary statistics for the above-mentioned three groups of respondents
(i.e., no event, one event, two events). The table shows the total score for the entire survey as
well as the average scores for each block and each indicator. We ran Mann Whitney Wilcoxon
tests on the independent observations (from the different respondents) to test for significant
differences across the three groups of respondents.

The first column displays the average score of the respondents in the ‘no event’ group (our
benchmark) for the whole survey, for each block (i.e., climate change awareness and social
capital) and for each indicator. The same is displayed in Column (2) for the respondents in the
‘one event’ group and Column (3) for the respondents in the ‘two events’ group. The first part
of Table 4 shows the results of the entire survey (‘total score’). The second part shows the
results per block of questions (‘climate change awareness’ and ‘social capital’) and the third
part shows the results for the different indicators in these blocks.

Table 4: Mean score of the whole survey, by block (i.e., social capital and climate change)
and by indicator per group

(1)
‘No event’ (2 ()

10
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‘One event’: pop-up booth ‘Two events’: pop-up booth

event attendance only and tree-planting events

attendance
n=79 n=44 n=10
Total Score 3.67 3.67 4.00**
(0.50) (0.95) (0.46)
By Block
Climate Change Awareness 3.88 3.94 4.03**
(0.61) (1.13) (0.61)
Social Capital 3.71 3.65 4.7+
(0.67) (0.95) (0.56)
By Indicator
From the Climate Change Awareness
Block:
Information Knowledge 3.87 4.08 4.17
(0.97) (1.23) (1.23)
Intention to Act 3.77 3.82 3.90
(0.61) (1.10) (1.10)
Actionable Knowledge 4.00 4.03 4.13
(0.69) (1.19) (1.19)
From the Social Capital Block:
Community Bond 3.64 3.44 3.88
(0.86) (0.84) (0.99)
Sense of Community 4.25 4.25 4.62***
(0.87) (0.63) (1.10)
Trust 3:91 3:91 4.25*
(0.86) (0.65) (1.06)
Community Engagement 3.29 3.24 4.08***
(0.81) (0.72) (1.20)
Collective Efficacy 4.18 4.19 4.40
(0.84) (0.82) (1.10)
Crisis Preparedness 3.40 3.23 3.8
(1.08) (0.98) (1.18)
Leadership 3.44 3.44 4.15%**
(1.00) (0.97) (0.85)

Column (1) presents the results for ‘no event’ group. Column (2) displays results of the ‘one event’; Column (3) show results for
the ‘two events’ group. Standard deviations are displayed in parentheses. Asterisks indicate significance level from Mann Whitney
Wilcoxon tests run on independent observations (respondents) to confirm differences with the ‘no event’ group: * 90% significance;
** 95% significance; *** 99% significance.

Regarding the total result of our survey as shown in the first part of Table 4 (‘total score’), the
Mann Whitney Wilcoxon test results show that the mean scores are significantly higher in
the two events’ case (p=0.06) than in the ‘no event’ case. Furthermore, the scores for the ‘two
events’ group were significantly higher than the ones for the ‘one event’ group (p< 0.01).

In the second part of Table 4, we display mean scores for the ‘climate change awareness’ and
‘social capital’ blocks. We find that the scores for the ‘two events’ group were significantly
higher than the ‘no events’ (p=0.01 and p=0.07, respectively) and the ‘one event’ (p < 0.01 in
both cases).

11
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In the last part of Table 4, we explore the differences in mean scores across the different
groups per indicator. We find that ‘sense of community’, ‘trust’, ‘community engagement’ and
‘leadership’ scores were significantly higher in the ‘two events’ than in the ‘no event’ group
(p=0.03; 0.08; p < 0.01; p < 0.01 and p=0.04, respectively). We also find that ‘two events’
scores are higher than the ones for the ‘one event’ group for the same indicators (p < 0.01;
p=0.04; p <0.01; p < 0.01 and p=0.04, respectively).

Mean score for each block and total survey

-0~ 'Noevent' (benchmark) -e- 'One event': Pop-up booth -@- 'Two events': Pop-up booth and tree-planting

38 ! .

H | g, |
36 - e A e i
Climate change awareness block Social capital block TOTAL SURVEY SCORE

Stars report significance level from Wilcoxon Mann-Whitney tests run on independent observations {subjects) to confirm differences with the ‘No event’ group.
* 90% significance ** 95% significance *** 99% significance.

Figure 4: Aggregated means for the entire survey and for each block by group

Figure 4 displays the aggregated mean scores for the entire survey and for each of its block
(i.e., climate change awareness and social capital). Consistent with Table 4, we observe that
those that attended two events have a higher mean score of climate change awareness and
social capital compared with those who did not attend any event and those who attended only
one event. Interestingly, the highest difference is in the aggregated social capital indicators.
We also see that the total score of respondents who attended two events is significantly higher
than score of those who attended only one event or no event at all.

Figure 5 displays the aggregated mean scores per indicator and per group. Consistently with
Table 4, we observe that for the most of the indicators the mean scores are higher for
respondents who attended two events compared with those who did not attend any event or
who attended only one event. It is also interesting to see, that for all three groups of
respondents the indicators ‘community engagement’, ‘crisis preparedness’ as well as
‘leadership’ score relatively low. This could be due to scoring differences between different
demographic or socio-economic groups and their different representation in our sample. Given
the size of our sample, some of the demographic or socio-economic groups are too small to
derive statistically reliable conclusions. Therefore, it seems important to collect more evidence
to explain the above-mentioned differences and to have these differences in mind when
designing futures measures to strengthen the social capital of the analysed community.

12
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Mean score by indicator

-0~ 'No event' (benchmark) -@- 'One event'": Pop-up booth -@- 'Two events': Pop-up booth and tree-planting
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Stars report significance level from Wilcoxon Mann-Whitney tests run on independent observations (subjects) to confirm differences with the
‘No event' group. * 90% significance ** 95% significance *** 99% significance.

Figure 5: Aggregated means for each indicator by group

Table five presents the OLS (Ordinary Least Squares) estimations for analysing treatment
effects for the ‘one event’ group compared to the ‘no event’ group (benchmark). OLS
estimations give values to the unknown parameters of explanatory variables in a linear
regression model. These parameter values indicate whether an explanatory variable has a
positive or negative influence on the independent variable, and also whether the influence is
big or small. In our analysis, the estimations are done on the levels of the entire survey, on
each of the blocks and on each of the indicators. We compare the scores for the entire survey
in Column (1); for each block in Columns (2) and (3) and for each indicator in Columns (4)-
(13) between the ‘one event’ group and the ‘no event’ group. Furthermore, we compare the
demographic and socio-economic scores between the two groups, considering different
aggregation levels (entire survey, two blocks, or 10 indicators). The standard errors are
clustered at the respondent level.

We added the same demographic and socio-economic control variables to all three models.
We focused on few key variables such age, gender, ethnicity, education level, and dwelling
type. In order to check for correlations between the control variables and to avoid multi-
collinearity in our regressions, we performed Spearman tests across the demographic and
socio-economic variables. We found low correlations across the variables (see Table 6).
Because of the rather small size of our sample, we could not add more demographic and socio-
economic controls to our regression in order not to lose too much explanatory power. In order
to select the controls to use, we incorporated our controls one by one in our regressions. We
kept adding as long as the fitness of our regressions improved. The combination of controls
that gives the highest fitness in our regressions comprise gender, ethnicity, age, education,
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and dwelling type. However, we will explore the relevance of these variables and of the rest of
demographic and socio-economic characteristics in Tables 10 and 11 in Section 3.4.

Table 5: OLS estimations on differences between ‘one event: pop-up booth’ and ‘no event’,
and treatment effects

(11) (12)

BLOCKS INDICATORS

Climate
Change

Social
Capital

Sense of
Community

Collective
Efficacy

Community
Bond

Community
Engagement

Crisis
Preparedness

VARIABLES Knowledge to Act Trust Leadership

Awareness Knowledge

No event Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
Oneevent:

POp:up
booth
attendance

0.239* 0.247*  0.264** 0.0905  0.149 0.222 0.327+ 0.250* 0.238 0.372*

(0.089) (0.110) (0.121) (0.174) (0.113) (0.132) (0.165)  (0.152) 0.151)  (0.154) (0.150) (0.201) (0.184)

YES YES YES YES YES YES YES YES YES YES YES YES YES

3.841% 3.938*** 3.958** 3.633** 4.15** 3.738** 4362 4211 3.994* 3.714** 4440+ 3.353** 3.651**

(0.214) (0.263) (0291) (0.418) (0:272) (0317) (0.396)  (0.365) (0.362)  (0.369) (0.359) (0.482) (0.442)

124 124 124 124 124 124 124 124 124 124 124 124 124

0.128 0.097 0.108 0.107 0.105 0.079 0.113 0.073 0.081 0.070 0.076 0.083 0.089

Standard errors clustered at respondent level in parentheses *** p<0.01, ** p<0.05, * p<0.1

Table 6: Results from the correlation tests across the demographic and socio-economic variables;
Spearman’s rho are reported

Gender Ethnicity Age Children  Education Dwelling :;j:: Employment
Gender 1
Ethnicity 0.0184 1
Age -0.1114 0.1961 1

Children 0.0855 0.0924 -0.222 1

Education -0.0042 0.1602 0.3032 -0.3198 1
Dwelling Type -0.1783 0.0205 -0.0501 -0.0491 0.1728 1
Health Status 0.022 -0.2202 -0.2007 -0.0084 -0.2836 0.064 1
Employment 0.0565 0.032 -0.2457 0.0919 -0.0055 0.0777 -0.0218 1

The results from Table 5 show that respondents in the ‘one event’ group tended to indicate a
significantly higher score than the ones in the ‘no event’ group. This clearly holds when we
compare the two groups for the entire survey in Column (1) as well as for each of the blocks
of the survey: climate change awareness and social capital in Columns (2) and (3). With
respect to the specific indicators, we find significantly higher scores for the ‘one event’ group
in the following indicators: information knowledge, intention to act, actionable knowledge,
community engagement, collective efficacy and leadership. On the other hand, we also
observe that the two groups were not significantly different with respect to community bonds,
sense of community, trust, and crisis preparedness.

Result 1: Respondents who attended the pop-up booth had a higher aggregated mean score
over all variables in the entire survey compared to the respondents who did not attend any
event. In particular, they had significantly higher scores in the two distinctive blocks of the
survey: climate change awareness and social capital. This result was particularly driven by the
following specific indicators: the information knowledge, intention to act, actionable knowledge,
community engagement, collective efficacy and sense of leadership. Attending one event did
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not seem enough to trigger an increase in the level of trust, sense of community, community
bond, and crisis preparedness, which of course was not surprising.

Table 7 displays the OLS estimations to analyse treatment effects for the ‘two events’ group
compared to the ‘no event’ group which is the benchmark. Again, we compare the scores for
the entire survey, for each of the blocks and for each of the single indicators. As in Table 5,
the scores for the whole survey can be found in Column (1), those for the two blocks in
Columns (2) and (3) and those for the 10 indicators in Columns (4)—(13), respectively. The
standard errors are clustered at respondent level. Furthermore, we controlled for the
demographic and socio-economic characteristics as indicated in Table 6. We observe from
Table 7 that respondents from the ‘two events’ group had a higher score in the entire survey,
in each of the blocks and in all the indicators compared with the ‘no event’ group.

Table 7: OLS estimations on differences between ‘two events: pop-up booth and tree-planting event’
and ‘no event’, and treatment effects
1) (12) (13)
BLOCKS INDICATORS

Climate Social Information i Acti C i Sense of Community  Collective Crisis

Trust Leadership

VARIABLES Change Capital || Knowledge  toAct  Knowledge Bond Community Engagement Efficacy  Preparedness

Awareness
No event Ref. Ref Ref Ref Ref Ref Ref Ref Ref
Two events:

pop-up " " . " " " .
booth +tree- |(& 0.529 0.777 0.415 0.502 0704  0.695%  1.122 0.588 0.709

planting

(0.166) (0.206) (0.229) (0.330) (0214) (0.236) (0.295) (0.285) (0.296) (0.295) (0.291) (0.382) (0.342)
YES YES YES YES YES YES YES YES YES YES YES YES YES

3718 4.060" 3.690*** 3.641* 4.343 3.845* 4196 3.808** 3.904** 3.382"* 4,189 3.047* 3.338**
(0.253) (0.314) (0.350) (0.504) (0.330) (0.360) (0.451) (0.435) (0.453) (0.450) (0.444) (0.583) (0.522)
86 86 86 86 85 86 86 86 86 86 86 86 86

0.265 0.175 0.220 0.155 0.150 0.164 0.144 0.211 0.140 0.192 0.130 0.134 0.179

Standard errors clustered at respondent level in parentheses *** p<0.01, ** p<0.05, * p<0.1

Result 2: Respondents who attended the pop-up booth and the tree-planting event (i.e., ‘two
events’) had a higher score in the entire survey, in each of the blocks and in all of the indicators
compared to respondents who did not attend any of the events. Results 1 and 2 suggest that
one event might have induces an increase in the scores of nearly all of the indicators while two
events seemed to be necessary for an increase in the scores of trust, sense of community,
community bonds, and crisis preparedness.

Finally, we tested whether the ‘two events’ group presented differences in scores compared to
the ‘one event’ group. Table 8 presents the results of the OLS estimations to analyse treatment
effects for the ‘two events’ group compared to the ‘one event’ group (benchmark) for the entire
survey, each of the blocks, and each indicator separately. As in Table 5 and Table 7, Table 8
shows the scores for the entire survey in Column (1), for each block in Columns (2) and (3),
and for each indicator in Columns (4)-(13), respectively. The standard errors are clustered at
the respondent level.

We also controlled for the same demographic and socio-economic variables as in Table 5 and
Table 7 (i.e. gender, ethnicity, age, education and dwelling type). Our results show that for the
whole survey the ‘two events’ group has a higher score than the ‘one event’ group. The same
holds for the two blocks, particularly for the social capital block. For the ‘two events’ group the
coefficient of social capital is higher and more significant as shown in Column (3), compared
to the one for the climate change awareness as shown in Column (2). Furthermore, with
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respect to the different indicators (Columns (4)-(13)), we see that the ‘two events’ group
presents a significantly higher score in the actionable knowledge, sense of community, trust,
community engagement and leadership than the ‘one event’ group.

Table 8: OLS estimations on differences between ‘two event: pop-up booth and tree-planting event’
and ‘one event: pop-up booth’, and treatment effects

BLOCKS INDICATORS

Climate
VARIABLES Change
wareness

Social
Capital

Community  Collective Crisis
Engagement  Efficacy  Preparedness

Information Intentionto ~ Actionable  Community Sense of
Knowledge Act Knowledge Bond Community

Trust Leadership

One event:
pop-up booth o 2 Ref
attendance
Two events:
pop-up booth
+tree
planting

Ref

Ref Ref Ref Ref

Ref Ref

0.387*  0.647* 0.677*  0.588**

(0.197) (0.316) (0.204) (0.261) (0.306) (0.223) (0.238) (0.246) (0.241) (0.345) (0.326)

0.177)

YES YES YES YES YES YES YES YES YES YES YES YES

3.715 4.359** 3.479*** 4.080*** 3.349"* 4.222* 4.380*** 4.202%* 4.326"* 4.969** 4.258*** 4.358™**

(0.417) (0.376) (0.670) (0.432) (0.553) (0.649) (0.474) (0.504) (0.521) (0511) (0.731) (0.691)
52 52 52 52 52 52 52 52 52 52 52 52

0.113 0.436 0.104 0.152 0.008 0.284 0.262 0.242 0.388 0171 0.267 0.232

Standard errors clustered at respondent level in parentheses *** p<0.01, ** p<0.05, * p<0.1

Result 3: For the entire survey and for each of the blocks, respondents attending a pop-up
booth and a tree-planting event have a higher aggregated mean score over all variables
compared to those who attended only the pop-up booth event. Particularly for the social capital
block, the ‘two events’ group scores significantly higher than the ‘one event’ group. This effect
seems to be driven essentially by higher scores for the ‘two events’ group for variables like
actionable knowledge, trust, sense of community, community engagement and leadership.

3.3 Profile of Cambridge Road Area Citizens

In addition to the three OLS regressions, we also analysed the effects of further variables that
were included in the questionnaire (i.e., Q2—Q7; Q9; Q11-Q13; see Annex A for the entire
questionnaire). Some of the most pronounced aspects and differences between persons who
participated in the events and those who did not attend any event are reported in the Table 9.

Persons attending the events had received information on climate change principally from
radio/television, newspapers, research institutions, national agencies, and NGOs. Persons not
attending the events rely principally on newspapers.

People who attended the events were worried about heat, dry spells, heavy rainfalls and floods
as well as haze. People who did not attend any event declared to be worried mainly about
heavy rainfalls and floods. Hence, those who had attended at least one event seemed to have
a higher level of awareness on climate change-related risks for the community than those who
did not attended any event.

Further, we asked the respondents whether they had taken actions to cope with the impact of
climate change. From the ‘no event’ group, 68% of the respondents gave a positive answer;
from the ‘two events’ group, 85% of the respondents gave a positive answer.

Respondents were also asked for their motives to actively cope with the impacts of climate
change. The ‘no event’ group respondents stated that they took action because they loved
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Singapore and did not want to incur losses or damages to their possessions. Respondents
who attended at least one event mentioned an additional motive: they took action because
they felt concerned about the next generation and about their families. Hence, respondents
who had attended at least one event seem to be more altruistic than those who did not attend
any event.

Table 9: Summary of the explanatory variables included in the questionnaire
Profile of (no) attendees to the events

Attendees of the event(s) No attendees
What climate change impact are Heat, dry spells, heavy rainfalls Heavy rainfalls and floods
you mainly worried about? and floods as well as haze
Principal sources of information Radio/television, newspapers, Newspapers
related to climate change research institutions, national
agencies and NGOs
Do you take actions to cope with 85% said ‘yes’ 68% said ‘yes’
the impacts of climate change?
Why would you take action to They felt concerned about the next  They love Singapore and did not
cope with climate change generation and about their families =~ want to incur losses or damages
impacts? to their possessions
Where do you meet with other Community centres and Hawker centres

members of the community?
With how many people do you talk  Talked to three to five members of the community about private matters

about private matters and ask for and asked for help from only one or two of them
help?
To whom do you rely on during Family and friends

difficult times?

Concerning social activities, our respondents said they met with other members of the
community mainly in the hawker centre and in the community centre. Also, they declared that
they usually talked with three to five members of the community about private matters and
would ask for help from only one or two of them. Respondents also disclosed that they
essentially rely on family and friends in difficult times.

3.4 The Relevance of Demographic and Socio-economic Characteristics

Before analysing the demographics and socio-economic characteristics as determinants for the scores of
the whole survey, each block, and each indicator, we tested for correlations across the demographics
and socio-economic characteristics. In order to check for correlations, we performed Spearman tests
across the demographic and socio-economic variables. Table 6 displays the Spearman’s rho for each
combination across the variables. We observed no high correlations across the variables and proceeded
with the respective regression analyses.

Table 10 shows OLS regressions of the scores for the entire survey in Column (1); the two
blocks in Columns (2) and (3). Table 11 displays the OLS regressions with the scores for each
of the 10 indicators in Columns (1) to (10) on all the demographic and socio-economic variables
from Table 6. This analysis is based on the aggregated sample. Table 12 summarises our
results from the demographic and socio-economic characteristics analysis of Tables 10 and
11.

Our results suggest that Indian respondents tended to score significantly more than Chinese
respondents in the social capital block, which might due to significantly higher scores on the
level of trust, community engagement and collective efficacy. The level of trust was significantly
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higher for those who were 40—49 years old and 60—79 years old, compared to those who were
between 80-89 years old. People between 60—69 years old also scored higher on collective
efficacy than those between 80-89 years old. Respondents with children scored significantly
higher in the ‘climate change awareness’ block and for the indicators of actionable knowledge
and collective efficacy than those without children.

For the whole survey, the ‘climate change awareness’ block, and the indicators of information
knowledge and intention to act, respondents who declared themselves to be in good health
tended to score less than those who declared excellent health status.

In terms of employment, homemakers had a lower level of sense of community, trust, crisis
preparedness, and leadership than those who were fully employed. Unemployed persons had
a higher level of community engagement than those who were fully employed. This might be
due to the unemployed having more free time to engage with the community.

Persons living in HDB 2-room apartments had a lower overall score in ‘climate change
awareness’ than all others, and those who lived in HDB 5-room apartments or landed
properties had a lower score on the intention to act than those living in HDB 1-room
apartments.

Lastly, in terms of education, our results suggest that respondents who had Secondary School
education or higher had more information knowledge than those who had Primary School
education.

Table 10: OLS estimators for the whole survey, the two blocks, and the 10 indicators on the

demographic and socio-economic characteristics
) @ @)

BLOCKS
VARIABLES Whole survey Climate Change Awareness Social Capital
Gender: Male Ref Ref Ref
Female -0.0736 -0.1000 -0.0369
(0.106) (0.137) (0.141)
Ethnicity
Chinese Ref Ref Ref
Malay 0.172 0.400 -0.0273
(0.328) (0.422) (0.434)
Indian 0.270 0.0656 0.427*
(0.171) (0.221) (0.227)
Other 0.0138 0.0483 0.0164
(0.197) (0.254) (0.261)
Age: 80-89 Ref Ref Ref
70-79 0.389 0.118 0.580
(0.297) (0.383) (0.393)
60-69 0.455 0.361 0.563
(0.300) (0.387) (0.397)
50-59 -0.0431 -0.0701 -0.0700
(0.313) (0.403) (0.414)
40-49 0.248 -0.132 0.503
(0.326) (0.420) (0.431)
30-39 0.265 0.308 0.285
(0.330) (0.425) (0.436)
20-29 0.0942 -0.0825 0.153
(0.344) (0.443) (0.455)
Presence of Children : No Ref Ref Ref
Yes -0.178 -0.290* -0.143
(0.119) (0.153) (0.157)
Education: Primary Ref Ref Ref
Secondary 0.259 0.277 0.365
(0.216) (0.269) (0.283)
Nitec/Higher Nitec 0.281 -0.0387 0.640
(0.360) (0.450) (0.473)
A Levels / Diploma 0.0383 0.153 0.00887
(0.241) (0.301) (0.316)
Bachelors 0.178 0.331 0.138
(0.254) (0.317) (0.333)
Postgraduate -0.0150 0.180 -0.139
Dwelling Type: HDB 1-Room Ref Ref Ref
HDB 2-Room -0.294 -0.736** 0.0129
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HDB 3-Room

HDB 4-Room

HDB 5-Room

Condominium

Landed Property

Health Status: Excellent

Very Good

Good

Fair

Poor

Employment: Employed

Unemployed
Retired
Homemaker
Constant

Observations
R-squared

Standard errors clustered at respondent level in parentheses

(0.285)
-0.0280
(0.232)
0.0868
(0.246)
-0.0908
(0.248)
0.0528
(0.343)
0.0853
Ref
-0.155
(0.163)
-0.263*
(0.154)
-0.193
(0.165)
-0.0102
(0.316)
Ref
0.224
(0.146)
0.113
(0.253)
-0.166
(0.344)

3.751*** (0.390)

93
0.306

e

(0.356)
-0.269
(0.290)
-0.0725
(0.307)
-0.485
(0.309)
-0.0423
(0.428)
-0.450
Ref
-0.322
(0.210)
-0.525**
(0.199)
-0.288
(0.212)
-0.246
(0.407)
Ref
0.239
(0.188)
0.0197
(0.326)
0.420
(0.443)
4.338*** (0.502)
93
0.308
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(0.374)
0.147
(0.305)
0.235
(0.322)
0.140
(0.325)
0.258
(0.450)
0.490
Ref
-0.0725
(0.216)
-0.152
(0.204)
-0.212
(0.218)
0.0361
(0.418)
Ref
0.235
(0.193)
0.164
(0.335)
-0.738
(0.455)
3.620*** (0.515)
93
0.295

p<0.01, ** p<0.05, * p<0.1. NOTE: the range group 80-89 was chosen as reference because

it is the group that experienced the most the flash floods in the area. However, tests comparing the different group across each other were also done. The
respective results are reported in the main text.

Table 11: OLS estimators for the 10 indicators on the demographic and socio-economic

VARIABLES

Gender: Male
Female

Ethnicity
Chinese
Malay
Indian

Other

Age: 80-89
70-79

60-69

50-59

40-49

30-39

20-29
Presence of
children: No
Yes
Education
Primary
Secondary

Nitec/Higher
Nitec

A Levels/
Diploma

Bachelors

Postgraduate
Dwelling Type
HDB 1-Room
HDB 2-Room
HDB 3-Room

HDB 4-Room

(W]

Information
Knowledge
Ref
-0.155
(0.226)

Ref
1.212*
(0.696)
-0.142
(0.364)
0.0309
(0.419)
Ref
-0.364
(0.631)
-0.0510
(0.638)
-0.437
(0.665)
-0.471

-0.266
(0.252)

Ref
1.088***
(0.399)

0.461

(0.666)
1.019*

(0.446)
1.782***
(0.469)
1.437*

Ref
-0.974*
(0.527)
0.0718
(0.429)

0.208

)

Intention
to Act
Ref
-0.141
(0.137)

Ref
-0.191
(0.420)
0.0106
(0.226)

(0.448)
-0.372

(0.301)

(0.289)
-0.253

@3)

Actionable
Knowledge
Ref
-0.0286
(0.167)

Ref
0.772
(0.513)
0.401
(0.268)
0.0161
(0.308)
Ref
0.166
(0.465)
0.370
(0.470)
-0.00318
(0.490)
-0.0758
(0.510)

(0.541)
0.248

(0.362)

(0.348)
-0.0347

characteristics
(4) (5) (6) @)
INDICATORS
Community Sense of Trust Community
Bond Community Engagement
Ref Ref Ref Ref
0.0774 0.0602 -0.0419 -0.201
(0.189) (0.178) (0.162) (0.182)
Ref Ref Ref Ref
-0.198 -0.658 -0.266 -0.00843
(0.581) (0.549) (0.498) (0.562)
0.324 0.00206 0.565** 0.674**
(0.304) (0.287) (0.260) (0.293)
-0.362 0.250 0.321 -0.733**
(0.350) (0.330) (0.299) (0.338)
Ref Ref Ref Ref
0.337 0.342 1.044** 0.494
(0.527) (0.498) (0.451) (0.509)
0.474 0.547 1.066** 0.173
(0.533) (0.503) (0.456) (0.515)
-0.382 -0.204 0.213 0.0278
(0.555) (0.524) (0.476) (0.536)
0.268 0.239 0.835* 0.395
(0.579) (0.546) (0.495) (0.559)
-0.128 -0.0688 0.425 0.676
(0.585) (0.552) (0.501) (0.565)
-0.131 -0.294 0.489 0.389
(0.611) (0.577) (0.523) (0.590)
Ref Ref Ref Ref
-0.0714 -0.237 -0.189 0.0285
(0.210) (0.199) (0.180) (0.203)
Ref Ref Ref Ref
0.481 0.666* 0.220 0.371
(0.363) (0.352) (0.328) (0.365)
1.345** 0.831 -0.0225 0.964
(0.606) (0.588) (0.548) (0.609)
0.0141 0.359 -0.331 0.200
(0.406) (0.393) (0.366) (0.407)
0.200 0.350 -0.0866 0.185
(0.427) (0.414) (0.386) (0.429)
0.137 -0.263 -0.295 0.0693
Ref Ref Ref Ref
-0.224 -0.00561 -0.313 0.226
(0.479) (0.465) (0.433) (0.482)
0.0198 0.541 -0.110 0.183
(0.391) (0.379) (0.353) (0.392)
0.296 0.454 0.0683 0.532

®)

Collective
Efficacy
Ref
-0.130
(0.172)

Ref
0.231
(0.530)
0.466*
(0.277)

0.779
(0.480)
0.843*
(0.486)

0.00987
(0.506)

0.835
(0.527)

-0.458**
(0.192)

Ref
0.0206
(0.358)

0.357

(0.599)
-0.0967

(0.400)

-0.0264
(0.421)
-0.487

Ref
0.125
(0.473)
0.0210
(0.386)
-0.0303

9) (10)
Crisis Leadership
Preparedness
Ref Ref
-0.0480 0.0303
(0.238) (0.230)
Ref Ref
0.359 0.589
(0.734) (0.709)
0.510 0.470
(0.383) (0.370)
0.297 0.864**
(0.441) (0.426)
Ref Ref
1.039 0.272
(0.665) (0.643)
0.889 0.240
(0.672) (0.650)
0.182 -0.252
(0.701) (0.677)
0.663 0.471
(0.730) (0.705)
0.764 -0.313
(0.738) (0.713)
0.630 0.0302
(0.771) (0.745)
Ref Ref
0.0777 -0.265
(0.265) (0.256)
Ref Ref
0.656 0.105
(0.474) (0.459)
1.370* -0.319
(0.792) (0.767)
0.470 -0.542
(0.530) (0.513)
0.869 -0.393
(0.558) (0.540)
0.413 -0.724
Ref Ref
0.529 -0.0633
(0.627) (0.606)
0.406 0.0473
(0.511) (0.494)
0.0486 0.0600
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(0.454) (0.306) (0.369) (0.413) (0.401) (0.373) (0.415) (0.408) (0.540) (0.523)
HDB 5-Room -0.657 -0.625** -0.148 0.00954 0.360 0.0631 0.184 0.0181 0.304 0.101
(0.458) (0.308) (0.372) (0.416) (0.404) (0.376) (0.418) (0.411) (0.544) (0.527)
Condominium 0.205 -0.140 -0.128 0.337 0.869 0.0599 -0.0402 -0.0700 0.443 0.332
(0.635) (0.428) (0.515) (0.577) (0.560) (0.522) (0.580) (0.570) (0.755) (0.730)
Landed -0.499 -0.989* 0.367 -0.215 0.800 -0.274 0.527 0.529 1.293 1.071
Property
Health Status
Excellent Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
Very Good -0.373 -0.507** 0.0865 0.00244 0.148 -0.209 -0.0721 -0.0002 -0.424 0.0445
(0.346) (0.218) (0.255) (0.289) (0.273) (0.248) (0.279) (0.263) (0.365) (0.352)
Good -0.759** 0.552*** -0.241 -0.195 -0.392 -0.214 -0.0293 -0.172 -0.313 0.220
(0.328) (0.204) (0.241) (0.274) (0.258) (0.234) (0.264) (0.249) (0.345) (0.334)
Fair -0.207 -0.327 -0.203 -0.449 -0.262 -0.349 -0.0569 -0.431 -0.108 0.148
(0.350) (0.219) (0.258) (0.292) (0.276) (0.250) (0.282) (0.266) (0.369) (0.356)
Poor -0.217 -0.670 0.396 0.597 -0.436 0.274 0.286 0.205 -0.551 -0.282
(0.671) (0.404) (0.494) (0.560) (0.529) (0.480) (0.541) (0.511) (0.707) (0.683)
Employment
Employed Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
Unemployed 0.236 0.157 0.256 0.324 -0.195 0.202 0.425* -0.0338 0.375 0.428
(0.310) (0.199) (0.229) (0.259) (0.245) (0.222) (0.250) (0.236) (0.327) (0.316)
Retired -0.253 0.212 -0.0504 0.429 0.567 0.416 -0.158 -0.157 -0.315 0.213
(0.537) (0.324) (0.396) (0.449) (0.424) (0.384) (0.433) (0.409) (0.566) (0.547)
Homemaker 0.103 0.533 0.534 0.204 -1.180** -1.024* -0.244 -0.327 -1.312* -1.478*
(0.731) (0.441) (0.538) (0.610) (0.576) (0.523) (0.589) (0.556) (0.770) (0.744)
Constant 4.220*** 4.648*** 4.004** 3.824*** 4.375** 3.695*** 3.231** 4.375** 2.467** 3.357***
(0.828) (0.498) (0.610) (0.691) (0.653) (0.592) (0.668) (0.630) (0.872) (0.843)
Observations 93 92 93 93 93 93 93 93 93 93
R-squared 0.286 0.339 0.272 0.295 0.255 0.348 0.274 0.312 0.308 0.265

Hekk

Standard errors clustered at respondent level in parentheses p<0.01, ** p<0.05, * p<0.1. NOTE: the range group 80-89 was chosen as reference because
it is the group that experienced the most the flash floods in the area. However, tests comparing the different group across each other were also done. The
respective results are reported in the main text.

Table 12: Summary of results from the demographic and socio-economic characteristics assessment

Demographic and Socio-economic Characteristics

Indian
* Higher in ‘social capital’ block due to high scores on trust, community engagement and collective
efficacy than Chinese and Malay

People with children
* Higher in ‘climate change awareness’ block and actionable knowledge and collective efficacy

Employed
*  Higher sense of community, trust, crisis preparedness, and leadership than homemakers
*  Lower level of community engagement compared to the unemployed

Secondary school education or above
*  High information knowledge than those with lower level of education

40—49 and 60—79 years old
e Higher level of trust compared to those who were between 80-89 years old
e People between 60—69 years old scored higher on collective efficacy than those between 80—89
years old

HDB 2-room
e lower overall score in ‘climate change awareness’ than all others
HDB 5-room
e |ower score on the intention to act than those living in an HDB 1-room apartments

4. Discussion

4.1 Key Results

We asked citizens from the Cambridge Road area to complete a questionnaire in order to
assess their climate change awareness, their social capital and their demographic and socio-
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economic characteristics. The questionnaire was designed such that each of the respondents
gave a specific score to each of the individual variables and indicators in the ‘climate change
awareness’ block and in the ‘social capital’ block. Summing up the scores delivered an
aggregate score for the two blocks and for the entire survey. The range of scores — especially
for the social capital aspect — was set such that higher scores represented a higher degree
of social resilience.

Our results suggest that the events such as tree-planting and pop-up booths were effective in
the sense that citizens who had participated in two events showed a higher resilience score
than those who participated in one or none of the respective events. These results was
consistent for the entire survey as well as for the two blocks ‘climate change awareness’ and
‘social capital’. For the ‘social capital’ the highest significant score difference was
observable. Persons that had participated in one event scored significantly higher than those
that had not attended any event. However, this difference might be due to a selection effect:
people with higher scores for climate change awareness and social capital might have been
more likely to participate in an event than those with lower scores. Yet, when participating in
two events, the difference compared to non-attending persons was even stronger. Therefore,
it was possible that participating repeatedly in engagement and information events had a
positive effect on social resilience towards climate change-related risks.

Yet, given the sample, the question of causal relationship has to remain open. From the current
sample, we identified the profile of respondents in the CLC events that were inclined to answer
our questionnaire. It would appear that citizens who had attended the events were already
better informed than those who had not. Hence, it is not very surprising that well-informed
citizens were receptive to additional information and additional reflections on social resilience
towards climate change-related risks. They were prepared to take up further inputs and to
become even more resilient, based on these inputs. Therefore, the crucial question is whether
individuals who are not well-informed about climate change-related risks can be incentivised
to become more resilient through information and awareness events like those organised by
CLC in the Cambridge Road area. If this were the case, such events would be an effective
instrument to increase citizens’ social resilience for an entire community. In order to detect the
effectiveness of the events, we would need a bigger and particularly a more representative
sample than the one we have so far.

Based on the current sample, we find that persons that participated in one event had performed
better on some of the individual indicators (i.e., information knowledge, intention to act,
actionable knowledge, community engagement, collective efficacy, and leadership) than
persons that had not attended any event. As mentioned, this might be a selection effect and
not due to a reaction to the event itself. Nonetheless, for those that had attended two events,
we see a positive effect for social resilience for other individual indicators (i.e., community
bonds, sense of community, trust, and crisis preparedness), and this could point to the
effectiveness of such events for an increase of the social resilience towards climate change-
related risks.

Concerning the role of demographic and socio-economic characteristics for social resilience
towards climate change-related risks, we found no significant differences between females and
males. Differences between different ethnic groups may exist, but we would need more
statistical power in order to derive reliable conclusions. In addition, older people tended to have
more trust than younger people, and citizens with children scored higher on the ‘climate change
awareness’ block and on the indicators of actionable knowledge and collective efficacy than
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those without children. Compared with fully employed respondents, homemakers scored lower
on the sense of community, trust, crisis preparedness, and leadership, while unemployed
people scored higher on community engagement.

4.2 Next steps

From the data we collected, we see an accumulative positive effect from the participation in
successive information and awareness events, on social resilience towards climate change-
related risks. However, the number of citizens that had participated in one or two events and
completed the questionnaire is small and unlikely to be representative of the population of the
Cambridge Road area. In order to validate the findings, a larger and representative sample is
necessary. The next events and citizen workshops organised by CLC would be good
opportunities to strengthen this database.

Furthermore, from a more theoretical perspective, it is useful to re-think the elements
constituting social resilience blocks and overall scores. Together with representatives from the
area, we could identify further variables that appear relevant for the area and give different
weights to the indicators that are considered.

For the time being, some basic tendencies are clear and further interventions may be taken by
CLC to strengthen the community’s capabilities to cope with climate change-related risks.
Once a more detailed and data-rich analysis is undertaken, community authorities together
with citizen representative may derive additional or further-reaching measures to ensure that
more of their citizens become more resilient with respect to climate change-related risks. While
it seems premature to suggest specific measures, it appears that often-repeated awareness-
raising measures as well as a general strengthening of citizens’ social capital could be helpful.
Choosing specific threats like flash floods, heat, food waste, etc., could serve as interesting
focal points in bringing different citizens together, while working on the developing threat and
strengthening their social resilience (Aldrich & Meyer, 2015; Aldrich, 2012).
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ANNEX A: survey questionnaire divided by block and indicators

Eligibility Check and treatment allocation — to be completed by researcher

Only residents who live in the community area can participate in this study.

EC1. Are you over 21 years old? ISFEREE215 LA E?
2 Yes (4#4EEE Continue with study)
a 2 No (&1EEE Terminate the study)

{RER

EC2. Do you reside in the community area presented in the map below? &2 & B{EEE G
HAHX?
O Yes 2 (Continue with study Z4EEES)
1 No A2 (Terminate the study & 1FFE)

St Joseph's -
nstitution Junior ~ \

o
Naranjan Electronics k

EC3. How many years have you lived in the community: years

FEXMERETSOF?_ F
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1. Pleaseindicatethe extenttowhichyouagreeordisagreewiththefollowingstatements:
BRI ERREHARRUTEF:
Strongly |Somewhat Somewhat| Strongly
: . Neutra
Disagree | Disagree | Agree Agree
SRR R T | AR | SRR

| understand what ‘climate change’ means.

BT SIRT RIS BT T #E.

Over the last 12 months, | improved my
understanding of climate change related risks in
Singapore.

S A2 BE | FINER T X FINK AT sEmERs
AYSIRZACIBEATAIR,

Climate change is an urgent problem in Singapore.

RS THTINE RIS | NS SURZEHR— N RIBRARE,

Actionsto better cope withtheimpactsofclimate
change need to be taken in Singapore.

BETSES BN AT DN B A N RS SRR IR AR LS

IRSEA T

Actions to better cope with the impacts of climate
change need to be taken in the Cambridge Road
area.

NSRSt X BB R S AR NI
Bﬁ,lé\ TEL1T.

More money should be invested to address the
changes in climatic conditions faced in
Singapore.

B ZRIR S NIZIG TR HE BIFT IR XS S
LLRIFEE.

Singapore is doing enough to cope with the impacts of
climate change.

FSE AR SR R R

The governmentshouldtake thelead on coping with
the impacts of climate change.

U N2 SRR SR TR HE.

Businesses in Singapore are doing enough to reduce
their CO2 emissions.

FTIRAIETERD> — SRS E 2 T B %
RYTAE,

Onlyifwe acttogetherasa community, we canhave
animportantimpactoncopingwiththeimpactsof
climate change.

MR SRR REE ORI T , B 1A REBENRS
SR RIMX TS XA RIHIRER.

| regularly take actions because | am concerned
about climate change.

HELHERRIT , BASREHCISRSBEBRE
e

| know what actions to take to reduce my

household's CO2 emissions.
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FANENIZREU B AY TIRIR D H A — S LK
HEE.
| use public transport to reduce my CO:2
emissions.
RETHENHRIBLURD> —SUTRHER,
2. Living in this community area, | am worried about:
EREXMX , B
Strongly |Somewhat Neutral Somewhat | Strongly
Disagree Disagree N Agree Agree
BRRE [EarEE T | asEE |EREs
i Higher Temperatures 5@
ii.  Dry Spells +8
iii.  Heavier rainfall and Floods [&fRy=
EANLARZ #7K
iv.  Haze EzE
V. Other, please specify
Hith, {558
3. Living in this community area, | was affected by:
AEEEIE X, FRIESZF:
Strongly |Somewhat Neutral Somewhat | Strongly
Disagree Disagree N Agree Agree
EARE [EarRE T | BsRE | BREs

Higher Temperatures 5@

il.

Dry Spells +8

iil.

Heavier rainfall and Floods [&f&

YENALAR E7K

iv.

SEl=S

Haze Z3&

Other, please specify
Hith, /B8

4. In the past, | took actions to cope with the impacts of climate change
(e.g. decrease my electricity and water consumption, use more public
transport, etc)

T2 BBEREEMT A SIRIZEBATE (FIE0 , B DFEIKE
iHFE

ESSIYNASIS ]

O YesZ

O NoAE

O Ifyes: please specify:

, FF)

5. For the near future, | plan to take actions to cope with the impacts of

climate change (e.g. decrease my electricity and water consumption, use
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more public transport, etc)
FEARRRIGE | Tt RIREE T M SRS AY 75 -
0 Yes 2
O NoAE
O Don't know A%0iE
6. | have taken or | plan to take actions out of concern for climate change
(e.g. decrease my electricity and water consumption, use more public
transport, etc) because:
B RAET SRR ISR TR, B9
Strongly |Somewhat Somewhat | Strongly
: : Neutral
Disagree | Disagree N Agree Agree
ERRREESREE T | 5ARE | BREE
i. | love Singapore.
FEFNN,
ii. | feel responsible for the next
generation TSN T—HR
=
iii. | am concerned about my family.
ERXOFAIKRA.
iv. | don’t want to incure an

losses/damages in my possessions.

HABERIIMS LRIRK.

V. Others, pleasespecify

Hit 5

7. Over the past 12 months, | have received reliable information about climate change
related riskslike floods or heat from:

ESE 1290 B8 | BEIBEXSIRBMMEXRNICHATRER | iNEKEERE , K8
F

Never Rarely |Sometim| Often very
frequently

i. Grassroots leader 24T

i. Family 38R A

iii. Friends BR&

iv. Neighbours &

v. School ZF#%¢

vi. Radio / television EB&/EBAL

vii. Internet / social media BEEER/4AT SRR

viii. Newspaper 4%

ix. National governmental agencies BUFHL

1
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x. Non-governmental organisations JEEUfF
B

—/\

xi. Research institutions FZAM

xii. Others, pleasespecify:

Eitt, 158
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1. Please indicate the extent to which you agree or disagree with the following statements:

BIEHEESREHARRIUTYF:

Strongly
Disagree

SERIAEE

Somewhat
Disagree

BRARE

Neutra

Somewhat
Agree

BRER

Strongly Agree
SEZEIR

| can recognise most people who live in
the neighbourhood.

BT LUABEEREEXNKRSH
A

| know the names of my close
neighbours.

BANEBANABAIR T,

| have close relationships with my
neighbours.

BANBERRE,

| think my neighbourhood is a good
place to live in.

HOANBRINPE (HHX ) B—MNES
EERIFIT.

| would feel sorry to leave the
community where | live in.

MRFEBARACEENHEX ,
SREIER.

| feel a sense of belonging to where |
live.

B EERSS B —FHER.

| would like to leave my home/property
for good.

HAR B REI R EAtTS.

| would like to move away from my
community.

BAERE IR (AT X.,

There is trust among our community.

BARIH X ERZ ERIEE.

| would be happy to help if anything
happens to people in this

community JIERIXMEXBIALE T
H2AE  BRESIT.

Peopleinthiscommunity wouldtake an
actionif anything happenstomeorl
need help.

NREENEREERS L RRE
B , XMRONERATRT
.

Therelations between the various social
groupsin thiscommunityaregood(e.g.,
agegroup,religious groups, ethnic and
inter-ethnic groups).
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XMRAIREHSFFZERARR
i (PIIARNERE. =EER. [
IRERIRZ ARIRE )

| attend activities organized by the
community.

BES It KBRFH9ERD,

| am doing my best to make our
community a better place to live in.

BRI | AERAIAUE XA A— N
FRIEES.

| volunteer at community events.

B KENEN T,

| work together with other
residents of this community to
improve the well-being of this
community.

BEXMXAEMEREFN
EXMEXAEF,

There is mutual assistance and
concern for others in this community.

XM EEBELEEREIROMEA.

| believe that if we work together with
other residents of this community, we
canovercomean emergency.

BRENRX MM RNEREESH
BRI AR R IE .

| believe that if we work together with
other residents, we can improve our
neighbourhood together.

BREMRX M XNEREESS
71 BATRTLABE SRERTIALR,

My family and | are familiar with the
emergency procedures in this
community.

HAIR AFIBAERRAEIX M X AR
= (BRERER)

Peopleinthiscommunityarefamiliarwith
their role in an emergency.

X MEXRIAREM IER R B
upERRE (ERIEHTE) .

| think this community has effective
leadership.

BN X EERRITS.

| feel free to talk to grassroots leaders
about community problems.

HPERTRES B ETHKICH X,

| believe in the ability of my grassroots
leaders to lead the community during
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an emergency FAEEEREMHMERIIE
RSB T IR R,
2. | meet with residents of this community at:
EE K EE ERAERARRIZFR:
Very
Never | Rarely |Sometim| Often |frequent|
Wk | RO | esERt | BE | YVIFRA
-
i. My home FEAIZR
ii. Their home ft{ A28
iii. Hawker centre ZVEH()
iv. Local market E2)
v. Community centre BAZZFF
vi. Open spaces (playgrounds, void decks,
pavilions)
LG (RS  BRRE |, RS
vii. Fitness corners / facilities 1Iz&37Fr
viii. Green spaces (gardens, pocket parks) 23/
el
ix. Places of religious worship =EU7Fr
x. Others, please specify
Eifth , 15i%H
3. | have volunteered in this community:
BEXMIXEBREHRIT:
s . Very
Never | Rarely ometime| e |frequent
S Al |
Mk | R’ 2z |VARRI
BeY
-
i. within the last 12 months TS XA+ 1B
ii. within the last 24 months TEiSES—F

4. Please indicate the correct answer:

HEERER:
None Oneto |Threeto| Sixto | Tenor
two—Z&l]| five |nine7SE]| more
%ol = |zmmE| g4 |HUE

i. How many residents in this
community do you see or hear
from at least once a month?

REREVERREHREX MR
SIONER?

ii. With how many residents of this
community do you feel at ease to talk
about private matter?

XK, RROSZDREERIEFAA
57
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How many residents of this
community do you feel close such
that you can call them for help at
any time?

RYXMEEEZ O ERBENRE
I, iSRRI LASG BN F TERIEREN?

5. Please indicate the correct answer:

HLIRER:

Never

MR

Rarely
RO

Sometimes

1)

Often

ZE

Very
frequently

IEEIE

How often do you help (e.g. borrow a
household item, watch over a property)

your neighbours? {RZ A—IRIMENRAISE
B (BIaNfEIRA. PIELIMNTHRE B
1) ?

il.

How often do your neighbours help you
(e.g. borrow a household item, watch over
a property).

IRRIBES ARUE—IR ?

6. In difficult times, | can rely on:

FEFRIRERTHEE | FATLAMKEE:

Never

MR

Rarely
R

Sometim
es

iy

Often

2

Very
frequently

IEEME

Family 3R A

il.

Friends &

iil.

People in my community i XHRIA

1v.

People from outside my community 4t XLA
SMIA

Grassroots leaders EZE4T#h

Vi.

Religious groups TREFA

Vii.

Non-governmental organizations JEBUFFEIA

Vviii.

Private sector firms (e.g. insurance
company) FAALE]

iX.

National agencies B4

Others, please specify:

Hith , BB

II. DEMOGRAPHICS, SOCIO-ECONOMIC STATUS AND HEALTH PNAZER}

1.

Which sex do you identify with? {43
a Male B
0 Female &
O Prefer not to say REHPE
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2. Where are you from? EfE -
3. What is your ethnicity?
{REFIRRHA?

O Chinese 2A

a Malay

O Indian

d Others

QO Prefer not to say AT

4. What is your current marital status? {/RESISIELRELN{E 2
Single B &

Married E4& Married

Widowed ¥&{8 (BL/ZEXH)

Separated / Divorced 3 &/

Others, please specify: Hfth , 151
Prefer not to say TP IEA 15,

oooododo

5. Do you have children? {FE;&8#%F ?
O Yes, how many g, 1N
O Nog8

(FRS) FUTURE
RESILIENT
SYSTEMS

6. What is the highest educational level you have attained? R EFHEEMHA?

Primary & below /NZELLT

Secondary &

Nitec/Higher Nitec TZ#8

A Levels / Diploma #)Z%F B/~

Bachelors K&

Postgraduate fff534

Other, please specify: Hith , JBA_
Prefer not to say FPIEA 15,

oo udoodomo

7. What is your current employment status? /3B BIgIRL R ?
O Employed (full/part time) i\l (£ FF/3&ER)

O Unemployed (seeking employment) &\l ( 7TEERT/E )

O Unemployed (not seeking employment) s\l ( R T{E )
O Retired JBfK

0 Homemaker ZREEFEHET

0O  Other, please specify: Hith , E5eA:

a

Prefer not to say TP IEA 15,

8. Over the past 12 months, what is the estimated average earnings (SGD) of your

household per month?

BAEIE TP BIFIRERAZSD?
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10.

11.

12.

13.
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O FFLAT Below $2,000 per month

0 BWFZE=H1H Between $2,000 to $3,999
0 mFZERNNBetween $4,000 to $5,999
O NFEHNNI Between $6,000 to $9,999

0 +ALALE $10,000 and above

Do you have any available savings in case of emergency? i&A{EE RAT E 25 RHIEES
g ?

0 YesH®

d Noigf

O  Prefer not to say RNEHPE

What type of dwelling do you live in? i&ial#E A EBLNERT ?
HDB 1-Room —FE=;

HDB 2-Room Z—E=;

HDB 3-Room =FE=,

HDB 4-Room PYE=;

HDB 5-Room or Executive flat AET

Condominium or Private flat A5

Landed property ¥

I I I N O W

Is your dwelling owned or rented by your family? {R{ERIBFELHNEZFEAY ?

O Owned/ Co-owned 3Zf

0 Rented fE8Y

0O  Others (please specify: YEfE, EREE.
|

Prefer not to say REHDE

With whom are you currently living? Check all that apply: {FEEIRIE—HS(E ? A1 5%
Alone B2f¥

Live with spouse only BRE/\EE—EE

Live with spouse and children FRZ/Y/ZZEF/INZ—E(F

Live with children only FR/\NfZ—if2(E

Live with children and grandchildren BR/\NEFIFINF—HS(E
Living with partner FR{EE(E—#(E

Live with parents fRRQEF—7 St

Live with parents and children BRI/ \Fz—#efE

Live with other relatives ERFER—iS(E

Live with friend ERABA&Z—C(E

Others (please specify: VEfE, ERBE_
Prefer not to say TP IEA 15,

I Iy I Uy Ay 0 ) Ay

How would you rate your health? {/RESERERIE a0 ?
O  Excellent $5514F

O Very good 1R4F
0 Good #F
QO Fair—f%
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O Poor &
QO Prefer not to say TP

14. Do you contribute to the Central Provident Fund (CPF)? {508 IER S A TRE ?
Q Yes,ldog
O No, I do not ;&8
QO Prefer not to say TP

15. Do you have any type of insurance (e.g. Health insurance, house insurance, etc.)
BIIUEESEHIRE (FINETRIE , RS , FF) ?
[ Yes, | have (please indicate all): g, EiiA

[ No, noinsurance at all ;88§
QO Prefer not to say TP
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