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Abstract. Issues related to the community resilience became more popular after the earthquake and Tsunami
tragedy in the Indian Ocean and Aceh, Indonesia, 2004. The community resilience is the ability of communities
to withstand and mitigate the stress of a disaster, there is less clearness on the detailed resilience-building
process. The risk perception is concerns how an individual understands and experiences the phenomenon and
believed to affect people’s preparedness for, responses to and recovery from natural disasters. Aims of this
study are to identify the relationship between the community resilience elements such as community
experience, community exposure, community reaction, community attitude, community knowledge and the
community risk perception using survey gathered from 542 samples of Banda Aceh Province community,
Aceh, Indonesia. Results found out there is a significant relationship between the community resilience
elements such as community experience, community exposure, community reaction, community attitude,
community knowledge and the community risk perception. Statistically, results confirm that the
implementation of the community resilience elements such as community experience, community exposure,
community reaction, community attitude, and community knowledge act as an important determinant of
community risk perception towards disasters risk management at Banda Aceh Province community.

A disaster resilient community is a community that can
resist disaster and is able to take mitigation actions
consistent with achieving the required level of
protection [8].

Risk concerns both the probability for and the
consequences of the happening of an event [9]. People
are expected to vary in whether they focus upon
probability or consequence [10]. Risk perception is
defined as the subjective assessment of risk, not actual
risk. Risk perception determines how people respond to
hazards [11] [12]. The perceived risk concerns how an
individual  understands and  experiences  the
phenomenon. Many factors may influence perceptions
of risk, such as familiarity with the source of danger
[13], control over the situation [14], and the dramatic
character of the events — rare, striking events tend to be
overestimated, while the frequency of common events
tends to be underestimated. Risk perception, among
other factors, is believed to affect people’s preparedness

1 Introduction

Disasters are a significant cause of death and disability
around the world and also have great social, economic,
and political effects on society [1]. Disasters can occur
anywhere at any time, vary in severity, and have
overwhelming magnitudes that may result in loss of life
or injuries for the community who are ill-prepared for
disaster situations.

Resilience to natural disasters as the ability of an
actor to cope with or adapt to hazard stress [2].
Resilience was also defined as having three dimensions:
The ability to absorb shocks; the ability to bounce back;
and the ability to learn and adapt [3] [4]. The notion of
resilience is an integral element at the international
policy level to both the Hyogo Framework for Action
and the Sendai Framework for Disaster Risk Reduction
(United Nations Office for Disaster Risk Reduction,

2007 [5]; 2015 [6]) as well as to national and local
discourses on disaster risk reduction or on the level of
local authorities. Community resilience as continual
learning and taking responsibility for making better
decisions to improve the capacity to handle hazards [7].
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for, responses to and recovery from natural disasters
[15] [16].

Aims of this study are to identify the relationship
between the community resilience elements such as
community  experience, = community  exposure,
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community reaction, community attitude, community
knowledge and the community risk perception.

2 Literature review

2.1 Relationship between the community
resilience elements and the community risk
perception

Extant studies about community resilience elements and
community risk perception were conducted used a
landline telephone to collect samples from respondents
of 3,856 residents of coastal residents across five Gulf
Coast States (Florida, Alabama, Mississippi, Louisiana,
and Texas) [17]. Studied samples of 15,608 randomly
selected addresses 3,272 surveys were returned from
residents of the coastal regions South Carolina were
surveyed on previous and potential perception of risk
behaviors in regards to a hurricane strike to the
conglomerates of Northern (Horry and Georgetown);
Central (Charleston, Berkeley, and Dorchester) and
Southern (Beaufort, Colleton, and Jasper) [18]. Another
studied is to measure overall resilience in a community,
focusing on risk perceptions citizens of Suita City, in
the Osaka Prefecture of Japan [19]; and previous studied
of samples from Cedar Rapids, Iowa a mail-out survey
technique to 1000 households community resilience
elements however 196 were completed and returned
evacuees’ perception of risk [20]. These studies found
that the people’s risk perception is believed be affected
by community resilience (i.e., community experience,
exposure, reaction, attitude, and knowledge) in
respective disaster-affected areas [17] [18] [19] [20].
This finding is consistent with the notion of [21]
illustrates that risk perception is made up of a variety of
elements that vary by individual and community,
including; socioeconomic factors, experience factors,
trust of authorities, storm knowledge, home
characteristics, and message dissemination. These
variables interact with each other to either enhance or
reduce risk perception. Dash and Gladwin’s approach is
to organize the factors involved in decision-making,
understand how information is used, and determine
what influences individual action. Another theory,
according to [22] [23], cultural theory is a general
sociological theory. Cultural theory aims at explaining
how people perceive and act upon the world around
them. More specifically the theory claims that this is
largely determined by social aspects and cultural
adherence. Both theories related to the literature that
has been used to develop the conceptual framework for
this study as shown in Figure 1.

2.2 Conceptual framework and research
hypothesis

Figure 1 is the conceptual framework for this study.
Researchers adopted the literature reviews as a
fundamental to develop a conceptual framework for this
study.

Community Experience

Community Exposure

Community
Risk Perception

vk

Community Reaction

Community Attitude

Community Knowledge

Fig. 1. The relationship between community resilience
elements and the community risk perception.

Based on the framework, it can be hypothesized
that:
H1: There is a significant relationship between the
community experience and the community risk
perception.
H2: There is a significant relationship between the
community exposure and the community risk
perception.
H3: There is a significant relationship between the
community reaction and the community risk perception.
H4: There is a significant relationship between the
community attitude and the community risk perception.
HS5: There is a significant relationship between the
community knowledge and the community risk
perception.

3 Methodology
3.1 Research design

A cross-sectional research design was employed
because it allowed the researchers to combine the
community resilience literature, the semi-structured
interview and the actual survey as the main procedure to
collect data for achieving the aims of this study. This
research design is appropriate to help the researchers in
collecting accurate, less bias and high-quality data [24]
[25]. This study involved the local community who
lives at Banda Aceh Province community, Aceh,
Indonesia. At the initial stage of data collection, a
survey was drafted based on the community resilience
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literature. As an exploratory phase for this study, the
semi-structured interview was conducted involving six
experienced local communities who lives more than 10
years comprising the head of local community, three
from the in-charge of zone senior officer operations, a
senior officer from Banda Aceh Province, and an
officer-in-charge of government agency who had the
relevant experience at Banda Aceh Province, Aceh,
Indonesia. The feedback from this interview method
was used to understand the nature and characteristics of
the community resilience elements and the community
risk perception. The pilot study was conducted to verify
the content and format of the survey for an actual study.
Due to the familiarity of the target respondents with the
national language, i.e. Aceh, Indonesia, a back-
translation technique was employed to translate the
content of survey from Malay into Aceh in order to
enhance the validity and reliability of research findings
[24,25].

3.2 Measures

The survey had six sections whereby first to fifth
section modified from related community resilience
elements literature from [7,26,27]; six items for the
Community Experience, six items for the Community
Exposure, five items for the Community Reaction, six
items for the Community Attitude, seven items for the
Community Knowledge and five items for the
Community Risk Perception. The survey was modified
from related community risk perception characteristics
[28,29]. All these items were measured using a seven
scale ranging from “very strongly disagree” (1) to “very
strongly agree” (7). Demographic variables were used
as the controlling variables because this study focused
on community resilience elements towards community
risk perceptions.

3.3 Unit of analysis and sample

The researchers had obtained an official approval and
received advice from the TDRMC Head to conduct the
study at Banda Aceh Province community at Aceh,
Indonesia. The targeted population for this study was
the local community who lives at Banda Aceh Province
community at Aceh, Indonesia. This head of local
community allowed the researchers to conduct this
study, but the list of the local community was not
provided to the researchers. Considering this situation, a
convenient sampling technique was used to distribute
the survey to the local community who lives at Banda
Aceh Province community at Aceh, Indonesia. A total
of 600 surveys were distributed. From the total number,
542 usable surveys were returned to the researchers,
yielding 90 percent response rate. The survey was

answered by participants based on their consents and a
voluntary basis. The number of the samples exceeds the
minimum sample of 30 participants as required by
probability sampling technique, showing that it may be
analyzed using inferential statistics [25,30].

3.4 Data analysis

The research statistical analysis was conducted using a
structural equation model generated by SmartPLS
version 3.2.5 [26] [31]. The procedure of analyzing
data is: first, validity test was performed by the
convergent and discriminant validity. Second, the
reliability analysis was performed by Cronbach alpha
and composite reliability. Third, the structural model is
assessed by examining the path coefficients using
standardized betas (B), t statistics and p values. In
addition, R? is used as an indicator of the overall
predictive strength of the model. The value of R? are
considered as follows; 0.19 (weak), 0.33 (moderate) and
0.67 (substantial) [32-33].

4 Results
4.1 background of the respondent

Most respondents are male (59%), Aceh community
(90.2%), age group from 21 to 30 years old (37.3%),
non-married status community comprises (55.2%),
community lived more than 10 years (48%), lived in the
Jaya Baru, Banda Aceh (12.2%), salary earned not
available (48%), an ordinary member of community
social responsibility (86.5%), and involved in
community disaster preparedness activities - never
(85.8) at Banda Aceh Province community in Aceh,
Indonesia.

4.2 Confirmatory factor analysis

Table 1 shows the results of convergent and
discriminant validity tests. All constructs had the values
of AVE larger than 0.5 indicating that the met the
acceptable standard of convergent validity [33] [34].
Besides that, all constructs had the values of \V AVE in
diagonal were greater than the squared correlation with
other constructs in off-diagonal, showing that all
constructs met the acceptable standard of discriminant
validity [33].

Table 2 shows that all constructs loaded more
strongly on their own constructs in the model,
exceeding the specified minimum, 0.7, showing that the
validity of measurement model met the criteria [32] [34]
[35]. Besides, the composite reliability and Cronbach’s
Alpha had values greater than 0.8, indicating that the
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instrument used in this study maintained high internal
consistency [33] [36].

Table 1. Fornell-Larcker criterion test

Con-

struct AVE (A) (B)

C)| M | E)|FE

Experi-
ence (A
Expo-
sure (B)
Reactioi
©€)
Attitude
D)
Know-
ledge (H 0.60
)
Risk
Percep-
tion

0.65] 0.80

0.60| 0.65| 0.78

0.54| 0.38] 0.49| 0.74

0.59] 0.44| 0.57| 0.45| 0.77

0.37| 0.48] 0.39| 0.59| 0.78

0.61]| 0.46| 0.54| 0.42| 0.51| 0.55| 0.7

Note: V AVE is shown in a diagonal

Table 2. The results of factor loadings and cross loadings for
different constructs and construct reliability analysis

Construct| Numbe| Cross Composit Cron-
of | Factor | Reliabilit] bach
Items | Loading Alpha

Communit) 0.738-

Experience 6 0.854 0.916 0.890

Communit) 0.729-

Exposure 6 | 0805 0.901 0.868

Communit) 0.677-

Reaction > 0.780 0.855 0.792

Communit) 0.708-

Attitude 6 1os14 0.895 | 0.861

Communit) 0.740-

Knowledgg 7 | o814 0.913 | 0.890

Communit)

Risk 5 0.722- 0.887 0.840

: 0.818
Perception

4.3 Outcomes of testing direct effects model

Table 3 shows the outcomes of testing SmartPLS path
model. The value of R” is used as an indicator of the
overall predictive strength of the model. The value of R*
is interpreted as follows: 0.19, weak, 0.33, moderate and
0.67, substantial [26] [32] [33] [37]. In this model
testing, the inclusion of community experience,
community exposure, community reaction, community
attitude, and community knowledge in the analysis had
explained 43.6 percent (moderate) of the variance in
community risk perception.

The outcomes of direct effect model consisting of
HI1, H2, H3, H4, and H5. First, community experience
significantly correlated with community risk perception
(B = 0.131**; t =2.773), therefore H1 was supported.
Second, the hypothesis of community exposure
significantly correlated with community risk perception
(B = 0.194**; t =3.243), therefore H2 was supported.
Third, the hypothesis of community reaction
significantly correlated with community risk perception
(B = 0.100*; t =2.072), therefore H3 was supported.
Fourth, the hypothesis of community attitude
significantly correlated with community risk perception
(B = 0.120%; t=2.466), therefore H4 was supported.
Fifth, the hypothesis of community knowledge
significantly correlated with community risk perception
(B=0.303***; t =5.231), therefore H5 was supported.

Table 3. Estimation and prediction risk perception of H1, H2,
H3, H4, and H5

Relationships B t | Pvalue R?

H1: Community
Experience ----- >
Community Risk
Perception

0.131** | 2.773| 0.006

H2: Community
Exposure ------- >
Community Risk
Perception

0.194%* | 3.243| 0.001

0.434

H3: Community
Reaction --------
Community Risk
Perception

0.100* | 2.072| 0.039

H4: Community
Attitude ---------
Community Risk
Perception

0.120* | 2.466( 0.014

HS5: Community
Knowledge -----
Community Risk
Perception

0.303***| 5.231| 0.000

Note: Significant at *t >1.96; **t > 2.576; *** t > 3.29

5 Discussion and implications

Findings of this study show that the community
resilience elements such as community experience,
community exposure, community reaction, community
attitude, and community knowledge to act as an
important determinant of community risk perception in
the organizational sample. In the context of this study,
the respective authority of Banda Aceh Province at
Aceh, Indonesia has taken a proactive action to plan,
maintain, and monitor its service to the community
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particularly expose to disaster. According to the
interviewed respondents, community experience,
community exposure, community reaction, community
attitude, and community knowledge have been properly
exposed to the community of Banda Aceh will
contribute positively to community risk perception
outcomes. Thus, the ability of the responsible authority
of Banda Aceh to properly implement such emergency
management plan has enhanced disaster risk perception
in the studied areas.

This study provides significant impacts on three
major aspects: theoretical contribution, the robustness of
research methodology, and practical contribution. In
terms of theoretical contribution, this study reveals that
community resilience elements such as community
experience, community exposure, community reaction,
community attitude, and community knowledge act as
important determinants of community risk perception.
This finding also has supported and broadened studies
by [17-20].

Regarding the robustness of research methodology,
the survey used in this study have exceeded the
minimum standards of validity and reliability analyses;
this can lead to the production of accurate and reliable
findings.

With respect to practical contribution, findings of
this study can be used as a guideline by the responsible
authority of Banda Aceh Province, Aceh, Indonesia to
improve the risk perception of the community regarding
the emergency management plan to get ready for future
disaster. The possible suggestions are: firstly, the
disaster training program needs to be properly provided
to the responsible agencies and the community in order
to increase their awareness and readiness for disaster
response. Secondly, to consider better exposure to the
individual in the community who are committed to
improve disaster planning. Thirdly, selection of staff
who served at respective responsible agencies of Banda
Aceh Province at Aceh, Indonesia needs to have
knowledge of disaster risk management so that they will
be better efficiency in providing information to
smoothly implement disaster response. If these
suggestions are seriously considered this may motivate
the community of Banda Aceh Province at Aceh,
Indonesia to perform better emergency management
plan in case the disaster occur in the future.

6 Conclusion

This study proposed the conceptual framework based on
the community resilience and risk perception research
literature. The measurement scales used in this study
met the acceptable standards of validity and reliability
analyses. The findings of the SmartPLS path model
confirmed that the community resilience elements are

important determinants of the community risk
perception. This result has supported and broadened
community resilience and risk perception research
literature published in most Western countries.
Therefore, current research and practice within risk
perception models need to consider the community
resilience as crucial elements of disaster risk
management. Hence, these positive outcomes may lead
to sustained and achieved the goals of the Banda Aceh
Province at Aceh, Indonesia where its role and function
are to provide safety, security, harmonious environment
for the community to response for future disaster.

This research works was funded by research grant,
NRGS/2013/UPNM/PK/P2, National Defense University of
Malaysia and collaborated with Tsunami Disaster and
Mitigation Research Centre, Universitas Syiah Kuala, Aceh,
Indonesia.
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