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Abstract
The frequency and intensity of natural disasters have been increasing in recent decades, especially
earthquakes are one of the causes of major natural disasters. Improving community adaptive against
disasters based on community capacity has gradually become an effective means of coping with
disaster risks and improve residents' well-being. However, few studies have explored the correlation
between community adaptive to disasters and awareness of disaster preparedness. In the study, we
establish an evaluation adaptive framework of development community earthquake disaster
management (CEDM) based on community-capacity and their perspectives under importance-
performance analysis (IPA) method in the eastern Taiwan, and identi�es the factors. Features that affect
the differentiation of community residents' participation on CEDM program are divided into four
dimensions: 1) risk; 2) learn; 3) cope; and 4) change, revealing the degree of disaster prevention ability
and awareness of urban and suburban residents, as well as residents' satisfaction with the government's
community disaster prevention measures. The higher the residents' awareness of disaster prevention, the
stronger the ability to adapt to disasters; the higher the ability of the government and non-pro�t
organizations to cooperate with the community to deal with disasters, the stronger the community's
ability to manage disasters. The research contributes a novel conceptual framework and the �ndings
point to directions for the sustainable development of CEDM project management in Taiwan.

1. Introduction
Earthquakes are among the most destructive natural disasters on Earth. Although it is impossible to
prevent earthquakes from occuring, but prior prevention and prepardness it could mitigate impacts and
reduce loss of life, injury and damage. According to theory and research, a community base can play a
key role in both the natural resources and risk management, including adaptation to global climate
change (Bhattamishra & Barrett 2010; Azad et al., 2020; Zhang et al., 2012). However, few studies have
been conducted to assess community-capacity-base and community adaptation in the context of
earthquake disaster management. In addition, lack of community participation in government disaster
management policies and mechanisms has hampered the effectiveness of their implementation (Zhang
et al., 2012; Huq 2016; Hosseini et al., 2014 ). Based on this, the study therefore established and
conducted a community-capacity-based evaluation framework for CEDM based on data collected from
local residents. The aim was to understand their awareness of disaster prevention and their perspectives
on disaster prevention and adaptation. We also utilized the IPA method to evaluate the bene�ts of the
government's implementation of CEDM. The �ndings shed light on the indicators that should be
government priorities for implementation, as well as indicators that may have been over-emphasized by
the government. This information can assist the government to modify its disaster management
strategies to better meet the needs of the community residents and enhance their ability to respond
e�ctively to disasters. Community participation is considered a requisite element of disaster
management that that can reduce the occurrence of small and medium-sized disasters and resulting
property losses, establish community safety culture, and ensures the sustainable development of all



Page 3/30

people. For these reasons, it has become a global trend in disaster management (Lorna 2020). Breaking it
down further, community participation can be composed of mitigation, preparation, and response
(including recovery and reconstruction) (Hendra & Kismartini 2018).

Among methods for disaster risk reduction, community-based ones have proved the most successful.
Such methods combine all relevant capabilities, including community knowledge, socioeconomics, and
the environmental advantages and disaster prevention resources of community organizations (UNISDR
2006). Community-based disaster management (CBDM) is based on a disaster risk reduction framework.
CBDM covers a wide range of implementations, activities, plans, and projects to reduce both disaster-
related losses and environmental disaster risks in the community. People in areas at risk will design and
plan according to their urgently needed projects and disaster resilience capabilities. The objectives of
CBDM are: 1) to reduce vulnerability and improve the disaster prevention and response capabilities of
vulnerable groups and communities, prevent disasters or reduce the loss and destruction of lives, property
and the environment; 2) to minimize human suffering from disasters; and 3) to accelerate post-disaster
resilience. The goal of CBDM is to transform vulnerable or at-risk communities into disaster-resistant
communities (Lorna 2020). CBDM is the most effective way to control future disasters and reduce their
occurrence (Twigg 2007). CBDM enables community residents to actively participate in disaster
management and develop disaster prevention spaces based on their cultural background and
environmental knowledge. This ensures plans and measures for implementation will suit local needs and
allow communities to respond in a timely manner, instead of waiting for assistance from overwhelmed
governments or non-governmental organizations when disasters occur. (Haque & Uddin 2013; Jahangiri
et al., 2011; Khan & Rahman 2007). Following a literature review linking work on community-based
disaster management and community adaptation to disaster risk, our paper introduces the background of
the study area and our research design and methods. We introduce our novel community-capacity-based
evaluation framework for CEDM based on local resident's perspectives. We then set out the empirical
results of our analysis and discuss them in detail before providing our conclusion.

2. Literature Review

2.1. Community-Capacity-Based Disaster Management
(CCBDM) and community organization (CO)
The CCBDM method is a basic form of community empowerment that is implemented with community
residents as the axis. It is also a mechanism for implementing bottom-up ideas and propositions (Luna
2014; Urry 2011). Most countries adopt top-down policies in disaster prevention policies as a form of
political empowerment. However, CCBDM mainly develops through the needs of community residents,
and encourages the community to participate in disaster management, so as to reduce the impact and
risk of disasters (Luna 2014; Urry 2011; Ma et al., 2021). The occurrence of disasters not only wreaks
havoc on people’s lives and can profoundly impact an entire country’s politics, economy, and
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infrastructure, but these events also have cultural, ideological, ethical, and safety-related implications for
society (Tian & Yao 2015; UNISDR 2019; Kong & Sun 2021).

In order to adapt to different types of disasters, community organizations may need to change their
existing management methods to improve their adaptability. Community transformation is the key to
shifting from the current development model of increasing, creating, or unfairly distributing risks, to a
fairer, resilient and sustainable form of development (Thomalla et al., 2018). Combining community
organization and development practices to focus on community consensus and development agendas
can radically improve the disaster prevention skills and political power of a community as it relates to
disaster management. Every local participant has the right to be proud of his or her community’s
development achievements. This not only changes the values of the community, but also changes the
relationships between the organizations and the local government, allowing them to develop a shared
vision that can put into practice jointly (Capraro 2004). The transformative process usually involves
changes in concepts and meanings, social network con�gurations, interaction patterns between actors
(including leadership, politics, and power relations), and related organizational and institutional
arrangements (Folke et al., 2009; Huitema et al., 2009; Smith et al., 2005). Transformation is "a
fundamental change to the functionality of the system". Seen this way, disaster recovery can either create
a new balance or destroy the original stability. Conceptually and practically, the transformation is divided
into three stages: resistance (i.e. maintaining the status quo), adjustment and transformation (Pelling et
al., 2015).

To sum up, the participation of community residents in DM, the strengthening of community residents’
disaster prevention awareness and disaster response capacity, and the transformation of community
organization are all important factors for integrating sustainable disaster management into community
development. For this reason, designing a community-capacity-based framework for sustainable disaster
management and uncovering local residents’ perceptions about the effectiveness of government policy
regarding SDM has become a critical issue today.

2.2. Sustainable and Adaptation in Community Disaster
Management
Disaster management (DM) aims to reduce loss of life and infrastructure and property damage when
disasters occur, all of which are vital (Adeel et al., 2019). As climate change makes natural disasters more
frequent, many countries have begun to set up a series of disaster management mechanisms to cope.
The sustainable development of disaster management hinges on the existence of a strong community
base, meaning locals are equipped to cope with disasters when they happen. Establishing such a base
requires gathering the knowledge of community residents, and invariably re�ects the community’s culture,
characteristics, and values (Azad et al., 2020; Becker et al., 2009). Any community’s ability to resist
natural disasters or transform itself into another, more resilient form, depends on how it absorbs and
responds to the impact of disturbance (Adger et al., 2003; Walker et al., 2004; Spoon et al., 2020). Such
adaptation can also be differentiated based on individual preferences and choices, including "bearing
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losses", "sharing losses", "modifying threats", "prevention effects", "change of use", "change of location",
and "preparation and recovery activities" (Burton et al., 1993; Adger et al., 2003; Pelling et. al., 2015; King
2006 ). Hence, disaster awareness and individuals’ perceptions of their community’s ability to adapt play
vital roles when it comes to implementing adaptive strategies. Moreover, enhancing local knowledge is
crucial for improving responses to the sudden onset of disasters, as well (Khan et al., 2017).

From the literature, we can comprehend that community awareness, particularly as it relates to disaster-
related experience, perception of the level of risk, and adaptation, are key factors governments must bear
in mind when planning and implementing community disaster management. Disaster management relies
on a community’s knowledge, of which the local population are repositories, as residents are always the
�rst available resource when it comes to disaster response (Paton 2007). The government can draw up a
disaster prevention plan suitable for the community in question based on the residents' awareness of
disaster prevention and the residents' ability to respond to disasters. Disaster resistance and adaptability
are closely related to disaster management planning, which can most effectively reduce the negative
impacts after disasters and quickly establish post-disaster recovery mechanisms (Tobin 1999). The
relationship between disaster resilience and disasters involves complex systems and different social,
economic, political and natural factors. These issues include how to reduce the negative impact of
disasters; reduce the vulnerability and risk factors that affect communities, cities, and people; increase
the resilience of communities; and strengthen the recovery capacity of communities after disasters (Tobin
1999; Godschalk 2003; Kapucu 2012). Disaster resilience can be best understood from an integrated and
comprehensive perspective. The integrated approach assumes that the scale of individuals, groups, and
communities should not be isolated, but should be integrated and explored as connections and exchange
relationships (Kapucu 2012).

At present, due to climate change, natural disasters have increased in frequency and intensity, causing
severe damage not only on a global scale, but also at regional and local levels (Bogardi 2004).
Adaptation refers to the process, action or ability of an individual or system to improve its inherent
behavioral characteristics to be able to better adapt to environmental changes. This is usually
accomplished through participation in social learning. Adaptation includes reducing injuries and taking
advantage of bene�cial opportunities (Lei et al., 2014).

Disaster management, at the community organization level, requires community residents’ participation
in disaster-prevention related courses in which they learn skills, as well as practice drills, as these
activities build synergistic strength that enhances the community's capacity to adapt when disasters
occur. Thus, designing a community-capacity-based evaluation framework for disaster management and
using it to uncover the level of awareness and perceptions of community members has become a popular
issue nowadays.

2.3. Community Participation behavior in Community
Disaster Management (CDM)
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In terms of CDM implementation, many studies have pointed out that community participation and
community consensus play key roles in developing local disaster resistance capabilities (Azad et al.,
2020). Together, they reduce casualty rates and the extent of property losses in communities after
disasters, and these effects are most obvious in developing countries. (Haque & Uddin 2013; Victoria
2003).

Community participation generally refers to the participation of community residents in any project
intended to solve the community’s problems or develop its economic conditions. (Hossain 2012). One
aim of community participation can be to strengthen the ability to respond to natural disaster risks, and
any community’s resilience to disasters is key to its sustainable community disaster management (Huq
2016). The most common elements of community participation are partnerships between the community
and local residents, as well as the participation, empowerment, and ownership of the latter (Rajeev 2014;
Mathbor 2007). Based on a comprehensive overview of the literature, community participation strategies
in the pre-disaster phase include: raising community awareness, coordinating disaster management and
development, implementing economic and environmental construction, formulating community disaster
preparedness plans, educating residents on how to reduce the impact of disasters, and strengthening
capacity of relevant non-governmental organizations. These factors play pivotal roles in providing
residents with practical assistance and psychological support, as well as in assessing the impact of
disasters on their community.

According to the UNISDR (2010), many organizations have developed a variety of community-related
participation methods, the main purpose of which is to solve the cultural problems that arise in the
recovery process after disasters strike communities. To prepare to cope with problems that arise after a
disaster, effective community participation strategies should be adopted in vulnerable communities, with
appropriate disaster prevention training provided in the pre-disaster stage, and necessary disaster
management information provided in the post-disaster stage (Enshassi 2018; Hosseini 2014). Therefore,
determining the factors that affect the awareness of community participation in SDM, focusing on local
demographics, disaster risk perception, and development factors for DM are critical issues for policy
formulation in a CBDM framework. In this research, we will therefore explore the awareness and
perceptions of members of community organizations regarding disaster management from the
standpoints of community capacity, participation, adaptability to disaster shocks, and willingness to
participate in disaster management (Wang et al., 2020; Deng 2019).

3. Data Sources And Research Method

3.1 Data sources
Taiwan is located on the Circum-Paci�c seismic zone, which means earthquakes are frequent and often
quite strong. This is especially true in eastern Taiwan, an area prone to densely clustered earthquakes
and resultant earthquake disasters. According to Verisk Analytics, two M7.1 earthquakes have occurred in
Taiwan: the Taichung quake in 1935 and the Zhongpu quake in 1941. These two events claimed the lives
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of more than 3,000 and 4,500 people, respectively, and caused widespread damage to infrastructure.
More recently, there have been two other major earthquakes. They were the Jiji quake on September 21,
1999, which measured magnitude M7.3 and caused 2,415 deaths, and the M6.4 earthquake that struck
north of Hualian on February 6, 2018. The latter earthquake damaged mainly older, soft-story buildings,
and caused serious casualties in the main areas affected, Hualien City and Sincheng Township (CEOC;
NFA). Therefore, this research focuses on these two regions—Hualien City and Sincheng Township—
which are urban and suburban, respectively.

Hualien City has a total of six joint district o�ces, and there are a total of eight villages in Sincheng
Township. The samples of urban residents and suburban residents were distributed according to the
regional population rate, at a sample ratio of 8 to 2. Based on the population rate ratio, this study
conducted data analysis with an effective sample size of 410 respondents, including 330 respondents
from the urban area and 80 respondents from the suburban area. We calculated the frequency
distribution in the database analysis of descriptive statistics to give an accurate picture of the sample
distribution (Fig. 1).

3.2 Selection of model attribution
The purpose of the study was to evaluate and explore the links between community capacity bases,
community adaptation, and earthquake disaster management. To achieve this, a few key indicators need
to be measured.

(1) Measurement of community awareness

To measure community awareness and community capacity, reference was made to Ma et al. (2021),
Zhang et al. (2013), Zhu et al. (2017), Chuang et al. (2016), Hosseini et al. (2014), Wang. et al. (2020), Lai,
et al. (2011), Noda, et al. (2019). Under the framework of community awareness and community capacity,
it is divided into two dimensions (two indicators for each dimension): disaster prevention education,
disaster prevention drills, disaster prevention organizations, and drill cooperation. Among them, education
and drills are to strengthen the community's awareness of disaster prevention; organization and
cooperation are to enhance the community's disaster prevention capabilities, as shown in Table 1.

(2) Measurement of residents’ adaptive for disaster prevention

To measure disaster prevention, refer to Kusumasari, et al. (2011), Wang, et al. (2020), Ma, et al.(2021),
Deng, et al. (2021), Cui, et al. (2015). Community adaptive of disaster prevention is "cope" that include
two indicators: Training to become disaster prevention vanguard and disaster relief volunteers. Among
them, the de�nition of disaster Prevention Vanguard is that residents have received disaster prevention
education, undergone training and participated in drills. The de�nition of disaster relief volunteers is that
residents had pass the disaster prevention related courses and drills, and pass the examination to obtain
a license. Both indicators could enhance community capacities of disaster prevention, as shown in
Table 1.
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(3) Measures of community organization transformation for disaster prevention

Regarding the measurement of organization transformation, Zhang, et al. (2013), Cui, et al. (2015), Wang,
et al. (2020), Ma, et al. (2021) was referred to.

The dimension of community organization transformation is "change" that include two indicators:
assemble nongovernment and government forces

for pre-disaster preparedness and to respond for disaster-occurring. Community organization
transformation could improve and enhance community abilities to adapt and response to pre and after
disaster, see Table 1.

3.3 Research method
Based on a comprehensive overview of the literature, we know that IPA techniques are widely utilized to
examine the quality of services, and have been used in multiple disciplines, such as tourism, ecosystem
services, food services, education, green practices, management, and health services. IPA methodology
allows researchers to assess the discrepancies between the perceived importance and performance of
any service, which is especially helpful for the implementation of a government or company’s
programming (Zhang & Chan 2016; Addas et al., 2021; Hua & Chen 2019; Boley et al.,2017).

Overall, one of the main advantages of the IPA method is that it utilizes importance and performance to
reveal satisfaction levels (Spangenberg et al., 2015; Addas et al., 2021). Ratings for the importance and
performance of management functions are crucial in determining management strategies. Facets of
management with high importance but low performance ratings require a relatively high prioritization in
decision-making, to enhance stakeholder satisfaction levels (Spangenberg et al., 2015; Addas et al.,
2021).

In the present study, we applied the IPA to evaluate the community residents’ assessments of the
importance of CEDM, as well and their satisfaction with the government's performance of DM
implementation. We combined �ndings from previous CBDM literature with information gleaned from
interviews with experts, to arrive at eight key indicators of environmental disaster adaptive capacity and
community-based disaster management, with these indicators further divided into four attributes. The
stakeholders were asked to score each indicator according to two aspects; namely, "importance" and
"performance." Finally, we took the averages of all the data collected in the research survey according to
the forgoing classi�cation, and converted the averages into a coordinate value (Z-score) with a
standardized value, with “importance” as the horizontal axis and

“performance” as the vertical axis. Therefore, the coordinate values can be drawn as plane coordinates.
From the coordinates, the relative importance of each indicator in the considered disaster management
project and the respondents’ satisfaction with the government's implementation of disaster management
can be obtained (Zhang & Chan 2016).
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The IPA chart and its four quadrants are de�ned as follows. The �rst quadrant (“Concentrate here”)
indicates the interviewee thinks this indicator is very important and the government needs to pay serious
attention to it, however, the interviewee is not satis�ed with the government’s performance, which means
the government needs to work harder to improve this indicator. The second quadrant (“Keep up the work”)
means the respondent thinks this indicator is very important and is also satis�ed with the government's
DM performance, which means the government ought to continue to maintain this indicator. The third
quadrant (“Low priority”) indicates the interviewee considers this indicator to be of comparatively lesser
importance, and is not satis�ed with the government’s performance. Indicators in this quadrant can be
used by the government when formulating secondary or ancillary implementation projects The fourth
quadrant (“Possible overkill”) signi�es the interviewee believes this indicator is unimportant, but also
believes the government attaches too much importance to it and over-implements it. In other words, the
perception is that the government overspends on this indicator, in terms of energy and funds, despite the
indicator’s inability to help residents bolster the disaster prevention capabilities of their communities
(Duke & Persia 1996; Zhang & Chan 2016) (Fig. 2).

3.4 Research design
We developed a CDM index based on prior empirical studies focusing on CB and DM perceptions and
indicators. In the initial planning stage, focus group discussions were held with experts to gather various
stakeholders’ perspectives on topics including disaster prevention education (Zhang et al., 2013; Zhu &
Zhang 2017), disaster preparedness and response training (Chuang & Yen 2016; Zhu & Zhang 2017;
Hosseini et al., 2014), disaster awareness and adaptation (Wang et al., 2020; Lai 2011), and cooperative
disaster programs with governments (Noda et al., 2019; Zhang et al., 2013). Second, we decided to focus
on elements enhancing of disaster response capabilities; namely, disaster adaptation (Kusumasari &
Alam 2011; Wang et al., 2020), disaster prevention skills (Wang et al., 2020; Cui 2018), and assemblages
of NGOs and government (Zhang et al., 2013; Cui 2018; Wang et al., 2020). Finally, we combined CBDM,
community resilience, and community capital principles to formulate the content of interview questions
to pose to experts, who included local government o�cials, architects, and chairpersons of Community
Management committees. From the results of these interviews with experts, 8 CDM indicators were
decided upon (Table 1). A formal questionnaire design was then developed, based on these 8 indicators
and the results of the community disaster management and pre-test questionnaire survey. We
subsequently began carrying out our questionnaire surveys, which took the form of face-to-face
interviews prefaced by verbal description of our research theme and objectives: to understand the
interviewees’ views on community disaster management and their awareness and perceptions of disaster
prevention in their communities.

In our study, the community residents’ disaster prevention management preferences and perceptions were
measured through their responses to questionnaire items focused on four attributes, so the survey
questionnaire served as the method of data collection (Vaske 2008). The questionnaire included the
following three sections: 1) Status of community disaster prevention organization and disaster



Page 10/30

management; 2) Community residents' awareness of the importance and performance (IPA) of
earthquake disaster management; and 3) Socio-economic demographics.

In the second section of questionnaire, which pertained to IPA, urban and suburban residents rated their
perceptions of both the importance and performance of the 8 indicators on a Likert �ve-point scale, where
a value of 1 represented "extremely unimportant/highly dissatis�ed" while a value of 5 represented

"extremely important/highly satis�ed". The Likert scale was developed by Rensis Likert in 1932. As a
psychologist interested in measuring people's views or attitudes towards various things, he developed the
�ve-point scale bearing his name to explore people's preferences for and satisfaction with the
implementation of various projects. The Likert scale is frequently used in questionnaire design, and is, in
fact, currently the measurement instrument most widely used by survey researchers (Miller 1991). In the
present study, we selected the following indicators, which encompassed multiple dimensions for
residents completing the IPA survey including the following: 1) The community residents' awareness of
disaster prevention for earthquake events; 2) The community residents' perception of environmental risk;
3) The community residents' adaptive capacity in case of disaster; and 4) The community organizations'
transformation. Based on the literature review and interviews with experts, these indicators are assumed
to contribute to helping communities establish sustainable CEDM and enhancing their capacity to adapt
to disasters. The urban and suburban residents’ evaluations of these indicators are presented in Table 4
and will be discussed at length in the sections following it.
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Table 1
De�nition and measurement of the indicators and attribution in CEDM

No. Attribution Indicators of the
CEDM

Attribution of the
CEDM

Literature

De�nition of the attribute in CEDM

1 Awareness Risk

Regular disaster
prevention
education and
propaganda

Disaster
Prevention
Education

(Enhancing Risk
Perception)

Ma, Z.; Guo, S., Deng, X., Xu,
D.,(2021);

Zhang X., Yi L., Zhao D.,
(2013); Zhu, T. T. & Zhang Y.
J., (2017)

2 Risk

Regular disaster
prevention drills

Disaster
Preparedness and
Response
Training
(Enhancing Risk
Perception)

Ma, Z.; Guo, S., Deng, X., Xu,
D.,(2021); Chuang, S. C. & Yen
C, J., (2016); Zhu, T. T. &
Zhang Y. J., (2017); Hosseini,
K., et al., (2014)

3 Learn

Regularly join a
disaster prevention
organization

Disaster
awareness and
adaptation
(Improve Disaster
Awareness
Ability)

Ma, Z.; Guo, S., Deng, X., Xu,
D.,(2021); Wang Y. C., Lin S.W.
and Lee C. H. (2020);

Lai, Y. H., (2011)

4 Adaptive Learn

Cooperative drills
with local
governments

Cooperative
disaster program
with government
(Improve Disaster
Awareness
Ability)

Noda T., et al., (2019); Zhang
X., Yi L., Zhao D., (2013)

5 Cope

Disaster Prevention
Vanguard

(i.e. have received
disaster prevention
education,
undergone training
and participated in
drills)

Disaster
adaptation
(Enhancing
Disaster
Response
Capabilities)

Kusumasari, B. & Alam, Q.,
(2011); Wang Y. C., Lin S.W.
and Lee C. H. (2020)

6 Cope

Training to become
disaster relief
volunteers

Disaster
prevention skills
(Enhancing
Disaster
Response
Capabilities)

Ma, Z.; Guo, S., Deng, X., Xu,
D.,(2021);Wang Y. C., Lin S.W.
and Lee C. H. (2020); Cui, K. et
al., (2015)
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No. Attribution Indicators of the
CEDM

Attribution of the
CEDM

Literature

7 Transformation Change

Assemble
nongovernment and
government
resources for pre-
disaster
preparedness

Assemble NGOs
and Government
(Transformation)

Zhang X., Yi L., Zhao D.,
(2013); Cui, K. et al., (2015);
Wang Y. C., Lin S.W. and Lee
C. H. (2020)

8 Change

Assemble
nongovernment and
government
resources to
respond when
disasters occur

Assemble NGOs
and Government
(Transformation)

Ma, Z.; Guo, S., Deng, X., Xu,
D.,(2021); Zhang X., Yi L.,
Zhao D., (2013); Cui, K. et al.,
(2015); Wang Y. C., Lin S.W.
and Lee C. H. (2020)

4. Results And Analysis
As we see from Table 2, most urban and suburban residents think their communities lack the ability to
deal with "real" disasters, and, moreover, believe their communities have not established disaster
prevention organizations. Furthermore, most respondents are not members of disaster prevention
organizations in their communities. However, they are all willing to participate in disaster management
education and training courses and cooperate with the local government to implement disaster
management.

Table 3 shows the socio-economic pro�le and demographic characteristics of the respondents. Most of
the respondents sampled were married (about 61.5%), and the age range was between 20 and 49 years
old (about 70%). The data shows that most of the respondents living in the urban are have university
education (about 50%), while in the suburban sample survey, more people have a high school education
(about 46% of the total). Most of the residents were employed (about 80%), most owned their own houses
(over 60%), and nearly 70% of residents reported incomes between 30,000 and 40,000 TWD/month. 
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Table 2
Measurement of the attribute in CEDM

Attribution Dimension Measure indicators

(0 = no, 1 = yes)

Frequency
of Total %

Urban
Suburban

Awareness Risk & Learn

Risk disaster
management

Do you agree that the community you live in has
the ability to deal with "real" disasters?

No 42.8
9.8

Yes 37.6
9.8

Do you willing to participate in disaster
management education and training courses?

No 24.6
6.6

Yes 55.9
12.9

Has your community established a disaster
prevention organization or community
management committee?

No 81.8
12.2

Yes 18.2
7.3

Adaptive Cope

Adaptive
disaster
management

Are you a member of a disaster prevention
organization in your community?

No 96.1
19.0

Yes 3.9
0.5

Transformation Change

Transformation
disaster
management

Are you willing to cooperate with the local
government to implement disaster management
(community disaster prevention)?

No 46.7
12.2

Yes 53.3
19.4
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Table 3
Socio-economic characteristics of respondents

  Urban (n = 330) Suburban (n = 80)

Frequency % Frequency %

Married Single

Married

127

203

38.6

61.4

31

49

38.7

61.3

Age 20 ~ 29

30 ~ 39

40 ~ 49

50 ~ 59

60 and above

63

104

64

55

44

19.1

31.5

19.4

16.7

13.3

16

14

23

13

14

20

17.5

28.7

16.3

17.5

Homeownership Owner

Rent

Relatives and friends

Others*

202

96

29

3

61.2

29.1

8.8

0.9

45

10

20

5

56.3

12.5

25.0

6.2

Employment Unemployed

Employed

Student

Retired

Others**

19

261

5

41

4

5.8

79.1

1.5

12.4

1.2

3

56

2

18

1

3.8

70.0

2.5

22.5

1.2

Education Below Junior high school

Senior high school

Bachelor

Master degree or above

18

141

163

8

5.5

42.7

49.4

2.4

9

37

24

10

11.2

46.3

30.0

12.5

Income 30,000 NTD or less

30,001 ~ 40,000 NTD

40,001 ~ 50,000 NTD

50,001 ~ 60,000 NTD

60,001 ~ 70,000 NTD

70,001 or more

102

128

49

21

24

4

30.9

38.8

14.8

6.4

7.3

1.2

39

17

18

3

3

0

48.8

21.3

22.5

3.7

3.7

0
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  Urban (n = 330) Suburban (n = 80)

Frequency % Frequency %

Others* Not in the options, for example, ‘the company provides it’.

Others** Not in the options, for example, ‘artist’.

4.1. Matrices of IP levels of the government’s
implementation of DM indicators
Table 4 is an array showing the top three and bottom three of the average scores, importance and
performance assessments of urban and suburban residents for each indicator. It can be seen from
Table 4 that the importance levels of the indicators are uniformly larger than their performance levels,
with differences ranging anywhere from 1.85 to 2.85 points. This means that both urban and suburban
residents think those indicators are important for communities to enhance their awareness, perception of
risk and adaptive capacity in the context of disaster prevention management, but unfortunately, the
government is not performing well, in their estimation. Urban residents indicated that the indicators
related to change [items 7, 8], learn [items 4], and risk [items 1, 2] are the most important among all
indicators. With respect to cope performance (i.e. items 5, 6 becoming disaster prevention vanguard and
disaster relief volunteers), no particular individual indicator was found to outperform the other items.
Overall, the residents did not think becoming disaster prevention vanguard and disaster relief volunteers
could enhance their awareness, perception of risk, and adaptive ability regarding disaster prevention
management (m = 2.12 and 2.19). They did, however, express they considered indicators linked to
change/transformation and learn[items 7, 8, 4] vital for the enhancement of their ability to prevent
disasters and respond to their occurrence (importance, m = 4.57, 4.62, and 4.45).

From the performance level data, we see that urban residents are not highly satis�ed with the
government's implementation of disaster management projects because the satisfaction values of each
indicator do not exceed 2.5. According to the data in Table 4, feedback from suburban residents shows
the importance of these indicators is usually greater than their performance level. While the disparity
between these two aspects— importance and performance—is much smaller among urban residents, the
difference is still between 2.06 and 2.91 points for each indicator. This represents that residents are
generally dissatis�ed with the government's implementation of disaster management projects. Compared
to urban residents, suburban residents can be distinguished by another set of indicators; namely, they are
comparatively more concerned about indicators relating to risk (m = 4.7&4.68). The performance of the
change (m = 4.64) indicator also stands out from others on the list. Overall, the attribute of risk [items 1, 2]
received the top ranking, and the attribute of change was ranked third [item 7]. The attribute of cope
[items 5, 6] was ranked last on the list in terms of importance and performance.

The results of the paired-sample t-test are also shown in Table 4. According to the data in these tables,
there is a statistically signi�cant difference in the importance level and performance level of disaster
management indicators between urban residents and suburban residents. In most cases, the average
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score of the importance level is signi�cantly higher than the performance level, especially in the number
of suburban residents, the difference between importance and performance is less than 1.9 point that
means residents are not satis�ed with the performance of the government, the government need pay
more work on it.

Table 5 is different to Table 4, in this table that merge two indicators in one attribute. From the table, P
value < 0.005 is obvious and signi�cant means that both urban and suburban residents think that those
attributes are important for community to enhance their awareness, perceive and adaptive on disaster
prevention management. Urban residents think that attribute of change [item 4], is the �rst important for
them to enhance their adaptive on disaster prevention, attribute of risk [item 1], is ranking second. For
suburban residents, they think the attribute of risk [item 1] is the �rst important for them to enhance their
awareness on disaster prevention, and attribute of change [item 2]is ranking second, which is just the
opposite with urban residents. This clearly shows that rural residents generally lack disaster prevention
education and drills. Compared with urban residents’ satisfaction with the government’s implementation
of disaster management projects, suburban residents are generally dissatis�ed. The average
performance of each item does not exceed 1.82, which is obviously dissatis�ed with the government’s
performance. However, although the urban data is higher than the rural data, the data does not exceed 2.5
(more than half), which means that the urban area is not satis�ed with the government's performance.

The overall result shows that the interviewees are generally dissatis�ed with the government’s
implementation of disaster management. In particular, the government’s policy is very weak in the
awareness and perception of disaster prevention among community residents, lead to the residents have
insu�cient knowledge of disaster management. This means that the government should strengthen
disaster prevention education and exercises in the community to improve the disaster resistance capacity
of the community residents.

4.2. Matrix of the importance-performance levels of DM in
community residents
The IPA combination plotted in Fig. 3 is based on the average scores of the importance and performance
levels assigned by both urban residents and suburban residents and listed in Table 4. The data were all
con�rmed by paired-sample t-tests. The four quadrants are delineated according to the overall average
importance and performance scores of the eight indicators. The quadrant positions of urban and
suburban residents are marked with two different colors respectively to facilitate their comparison and
analysis.

In Figs. 3 and 4, in which urban residents’ data is presented [items 1, 2; V1], both indicators related to risk
awareness are located in the "keep up the work" zone, four indicators related to adaptation [items 3, 4, 5,
6; V 2 and 3] are located separately in either the "concentrate here" or "low priority" zones, while the two
transformation indicators [items 7, 8; V4] are located in the "concentrate here" zone. All importance-
performance (IP) points are statistically signi�cant (Table 4). These �ndings imply what urban residents
perceive as desirable in terms of government disaster management projects. The three indicators in the
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"�rst quadrant" should be "concentrated" on for improvement. Their placement represents the
respondents’ belief that these indicators are extremely important, but the government's performance in
these areas is strongly unsatisfactory. This means the government needs to take action to better
implement the indicators to enhance residents' ability to respond to disasters (t = 32.126; p < 0.0001) and
improve the transformation of the community in regard to disaster management (t = 33.31; p < 0.0001).

Results of the I-P analysis of suburban residents’ awareness and adaptive capacity are shown in Figs. 3
and 4, and the data reveals those areas in which the government is perceived as performing well in terms
of disaster management projects, as indicated by suburban residents’ positive assessments. Most of the
I-P spots are statistically signi�cant (Table 4). Among the grid placements that re�ect the suburban
residents' consciousness, two indicators [items 2, 8; V4] are located in the “keep up the work” zone; three
[items 3, 4, 5; V2] are in the “low priority” zone; and one [item 6; V3] is in the “possible overkill” zone. Only
two indicators [items 1 and 7] require government “concentration” for improvement as a priority in the
implementation of disaster management projects.

The only indicators located in the fourth quadrant are item 6 (as shown in Fig. 3) and attribute 3 (as
shown in Fig. 4), re�ecting suburban residents’ belief that training to become disaster relief volunteers is
not so important for the community’s disaster prevention ability, despite the fact that the government
seems to devote an inordinate amount of attention and resources to it. Although the importance score of
this objective is extremely low, the performance score is higher than that attached to its importance,
which indicates the perception of the government's over-implementation and misplaced focus on such
training. For this indicator, the t-value is 13.538 in Tables 4 and 15.637 in Table 5, illustrating that
signi�cant differences still exists between perceived importance and performance levels. It is notable that
both urban and suburban residents think regular disaster-prevention drills are very important for
enhancing community awareness about disaster prevention, and both groups feel the government is
performing well in this regard and should keep up the good work being done on it. Likewise, both urban
and suburban residents think that assembling NGO and government resources for pre-disaster
preparedness is very important for enhancing the community’s adaptive ability for disaster prevention,
however, both groups also feel the government doesn't perform well in this regard, which means the
government should concentrate efforts here. In Fig. 3, we see that suburban residents think the attribute
of risk is of primary importance for them to enhance their disaster prevention awareness, while the
attribute of change is ranked second. Suburban residents also think the attribute of cope (Disaster
Prevention Vanguard & Training to become disaster relief volunteers) is not so important for their
community, despite the government’s overemphasis on it. Suburban interviewees believe this attribute is
not helpful in terms of enhancing disaster prevention management. In contrast, suburban residents feel it
is more important to integrate with government and non-pro�t organizations to enhance the ability of
communities to respond to disasters. 
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Table 4
Mean scores and paired-sample t-test results of IP levels of urban and sub-urban residents

No. Indicator Importance

(rank)

Performance

(rank)

Difference T-
value

2-
tailed

Sig.

Urban residents          

1. Regular disaster prevention
education and propaganda

4.427 2.485(1) 1.942 29.588 < 
0.0001

2. Regular disaster prevention drills 4.403 2.358(2) 2.045 28.075 < 
0.0001

3. Regularly join a disaster
prevention organization

4.297 2.100(8) 2.197 30.002 < 
0.0001

4. Cooperative drills with local
governments

4.448(3) 2.152 2.296 30.722 < 
0.0001

5. Disaster Prevention Vanguard

(Have received disaster prevention
education, training, and drills)

4.021(7) 2.121(7) 1.900 27.950 < 
0.0001

6. Training to become disaster relief
volunteers (disaster relief
volunteers)

3.958(8) 2.185(3) 1.773 27.598 < 
0.0001

7. Assemble nongovernment and
government resources or pre-
disaster preparedness.

4.573(2) 2.152 2.421 31.875 < 
0.0001

8. Assemble nongovernment and
government resources to respond to
disasters occurring.

4.615(1) 2.139 2.476 34.159 < 
0.0001

Overall mean 4.3428 2.2115      

Sub-urban residents          

1. Regular disaster prevention
education and propaganda

4.700(1) 1.788(3) 2.912 20.123 < 
0.0001

2. Regular disaster prevention drills 4.675(2) 1.850(1) 2.825 19.731 < 
0.0001

3. Regularly join a disaster
prevention organization

4.425 1.725(7) 2.700 18.913 < 
0.0001

4. Cooperative drills with local
governments

4.450 1.763 2.687 17.492 < 
0.0001
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No. Indicator Importance

(rank)

Performance

(rank)

Difference T-
value

2-
tailed

Sig.

5. Disaster Prevention Vanguard

(Have received disaster prevention
education, training, and drills)

4.338(7) 1.750(8) 2.588 17.550 < 
0.0001

6. Training to become disaster relief
volunteers (disaster relief
volunteers)

3.913(8) 1.850(1) 2.063 13.538 < 
0.0001

7. Assemble nongovernment and
government resources for pre-
disaster preparedness.

4.638(3) 1.775 2.863 19.408 < 
0.0001

8. Assemble nongovernment and
government resources to respond to
disasters occurring.

4.588 1.813(2) 2.775 18.261 < 
0.0001

Overall mean 4.4656 1.7893      

Table 5
Mean scores and paired-sample t-test results of IP levels of urban and sub-urban residents

(Merging attribute levels 1 and 2)
No. Indicator Importance

(rank)

Performance

(rank)

Difference T-value 2-tailed Sig.

Urban residents          

1. Risk 4.415 (2) 2.421 (1) 1.994 30.177 < 0.0001

2. Learn 4.373 (3) 2.126 2.247 32.126 < 0.0001

3. Cope 3.989 2.153 (2) 1.836 29.502 < 0.0001

4. Change 4.594 (1) 2.145 (3) 2.449 33.310 < 0.0001

Suburban residents          

1. Risk 4.688 (1) 1.819 (1) 2.869 20.409 < 0.0001

2. Learn 4.438 (3) 1.744 2.694 18.800 < 0.0001

3. Cope 4.125 1.800 (2) 2.325 15.637 < 0.0001

4. Change 4.613 (2) 1.794 (3) 2.819 21.204 < 0.0001

5. Discussion
Improving the ability of community disaster prevention perception and awareness, and strengthening the
cooperation between the government, non-pro�t organizations and community residents in earthquake
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disaster risk and management are the key links to improve community residents' ability to cope with
disasters. This study is interested in common views and differences between community residents and
the government regarding the importance of implementing programs for earthquake disaster
management. The government believes that training to become disaster relief volunteers (disaster relief
volunteers) is the most important thing in the disaster prevention implementation project. However,
community residents believe that disaster prevention education and cooperation with the government are
important factors to improve the community’s adaptive to disaster prevention. In Taiwan, the
government's disaster management implementation strategy is a top-down policy rather than a
community-capacity-based bottom-up approach. Because the government did not go deep into the
community to explore what the residents really need in disaster management? What are the factors of
their insu�ciency? As a result, the ability of community residents in disaster prevention and management
is generally lacking and insu�cient (Azad et al.,2020; Hendra & Kismartini 2018; Ma et al., 2021).

Maskrey (1989) (Maskrey 1989) proposed a community-based approach to disaster prevention and
rescue, re�ecting the belief that beginning from disaster reduction activities before disasters occur, and
continuing through emergency responses during crises and the post-disaster recovery and reconstruction
period, the best preparation and responses are ones implemented by local people and their organizations.
Practically speaking, local populations have the best ability to understand core problems and solve them,
in short order, by spontaneous action. If the government’s disaster prevention plans are based on the
community in question, that particular community’s awareness of disaster prevention and their ability to
adapt to disasters must be taken into account, so that disaster prevention policies can be appropriately
adapted and implemented at the community level.

Inspired by the adaptive management, this study has established and conducted a community-capacity-
based evaluation framework for CEDM based on local resident's perspectives, utilizing the IPA method. By
doing so, we hope to contribute to building community disaster resilience by emphasizing multiple
dimensions and ways to support factors associated with community organization resilience-building
processes. The framework (Fig. 5) includes providing relevant education regarding disaster management,
providing appropriate community-based disaster preparedness plans, and strengthening the relationship
between local governments, non-governmental organizations, and community organizations related to
disaster management (Kangabam & Kangabam 2012; Nirupama & Etkin 2012; Mathbor 2007; Said et
al.,2011; Metri 2006; Newport & Jawahar 2003). While this study only provides insights into residents'
performance on government performance in disaster management and what indicators are important to
help communities improve disaster resilience, the way these indicators were chosen could be updated at
regular intervals. These results thus provide an opportunity for disaster managers and policymakers to
regularly measure community resilience to provide targeted interventions to improve community
resilience over time. Regular assessments also help to understand the success of previously implemented
interventions (Javadpoor 2021).

We analyzed the matrix of the IP levels of CEDM indicators and the overall differences between urban
and suburban residents' perceptions of importance and levels of satisfaction with the eight DM indicators
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under an IPA evaluation framework built on solid theoretical constructs (Zhang & Chan 2016; Addas
2021; Keith & Boley 2019; Ali 2021). By doing so, was able to capture local residents' perspectives of what
government measures they deem satisfactory, and to identify what needs improvement.

Our �ndings showed that urban residents believe that cooperating with the government and non-pro�t
organizations in pre-disaster and disaster response is the most important, but the government has
focused its strategy on disaster prevention education and drill programs; compared with suburban
residents, suburban residents believe that regular Disaster prevention education and drills are the most
important, and pre-disaster response with the government and non-pro�t organizations is the second
most important. However, the government takes the training to become disaster relief volunteers as the
main disaster prevention indicator.

No one can accurately predict how powerful a natural disaster will be and how great its destructive
impact on a community will be. Such events frequently involve the interaction of natural events with
people that exceeds the socioeconomic capacity of communities to adapt to and cope with them (Ali
2021). Previous studies have emphasized a key difference between urban and suburban communities, in
that the latter generally lack community resources for disaster prevention, comparatively speaking (Feng
& Wang 2014). Therefore, regularly disaster prevention drills in the pre-disaster phase are crucial,
particularly for suburban communities, to enhance people’s awareness of disaster prevention. The
government should therefore keep up its work on scheduling and conducting such drills. In the disaster
recovery phase, local people, in partnerships with NGOs, have the capacity to help each other in crises (Ali
2021). Although assembling NGO and government resources for pre-, during, and post-disaster
preparedness is very important for enhancing communities’ adaptive capacity for disaster prevention, our
results reveal that the government is not perceived as performing well in this regard, and should
concentrate on improving the aforementioned preparation and integration. These �ndings are intended to
assist in strengthening the awareness of disaster prevention among community residents and to help
local governments to develop community-capacity-based disaster management, both of which are crucial
for the sustainability of disaster management.

Finally, by using the method of description to reveal respondents’ disaster prevention awareness and
perceptions of community adaptive ability, our results evidence the fact that a majority of both urban and
suburban residents believe their communities lack the ability to deal with "real" disasters, and
furthermore, feel their communities haven’t established disaster prevention organizations. Moreover, while
most members of both groups are not members of community disaster prevention organizations, they
expressed a willingness to participate in disaster management education and training courses, and to
cooperate with the local government to implement disaster management.

6. Conclusion
This paper uses an assessment framework guided by community-based adaptive management. This
framework are able to help residents minimize casualties and property damage when they are exposed to
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disaster risks, making them more resilient to disasters (Beatley 1998; Keim 2008; Javadpoor et al.,2021;
Ma 2021). According to the results of IPA and PST (paired sample t-test), we can offer some important
observations about the different opinions of urban and suburban respondents. This study avoids arriving
at a purely IPA-based conclusion out of caution, because the “possible overkill” items are often neglected
after analysis under such an approach (Lai & Hitchcock 2015; Boley & McGehee 2017).

In order to achieve accuracy, our study utilizes a two-pronged analysis that includes eight indicators and
four attributes (with two indicators integrate into one attribute) for the two groups of urban and suburban
residents. The main contribution of this study is to conduct community-capacity-based evaluation
framework for Importance and Performance Analysis for CEDM. The principles, concepts, and �ndings
can assist local government and community stakeholders in their efforts to enhance community disaster
management capacity and mitigate disaster risk. The hope is to promote safety in communities and
protect citizens and property, both pre- and post-disaster.

The framework proposed herein provides a base of theoretical constructs the government can use when
considering policy implementation impacts for DM mechanisms and sustainable community
development. Devising appropriate SDM structures is a goal shared by community disaster prevention
organizations and governments, and the research results can be reference indicators for future
governments and NGOs in formulating and implementing disaster prevention plans.
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Figure 1

Map of the study area

Figure 2

IPA diagram and its zones of condition
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Figure 3

Grid merging IP attribute ratings for urban and suburban residents

Figure 4

IP grid merging attribute Level 1 and 2
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Figure 5

The evaluation framework of IPA for CEDMin Hualien, Eastern Taiwan.


