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Abstract

In the academic field and as well as the application field, substantial attention has been drawn to coping with
disasters. Since natural dangers causing a large proportion of disasters cannot be avoided, attempts to combat
disasters have centered on preventing hazards from evolving into disasters through measures and restructuring
works taken before, during, and after the disaster. There are many players involved in the disaster management
process and many factors are influential in the effectiveness of this process. Among these factors, deciding the
critical ones offers significant advantages, particularly in terms of practical studies. Concentrating on a single
stakeholder in deciding the factors crucial to the success of this management structure, which has many
stakeholders, can cause to ignoring the significant viewpoints of other stakeholder groups. Accordingly, for the
evaluation of several success factors achieved as a result of a thorough and systematic literature review, the purpose
of our study is to develop a common critical success factor model that will represent both the viewpoints of
operational experts and academic experts, who constitute the stakeholders of this domain. Analytical Hierarchy
Process (AHP) is utilized to determine the opinions of field experts while the text mining method was used to
determine the perspectives of academics. In the study, therefore, a new AHP model assisted by text mining is
introduced. Socio-cultural factors were brought to light by the analysis results of the suggested model. It has been
determined by the results of the study that these two perspectives are overlapped largely in the organizational field
and relatively in socio-cultural, environmental, and legal fields.
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1. Introduction

Natural disasters that have inflicted numerous losses of life and material destruction that worth millions
of liras throughout history, cannot be completely avoided or prevented even under today's technological
means. Disaster is characterized as the results of natural, technological, or man-made events that lead
individuals to endure physical, economic, social, and environmental losses, impact societies by
preventing or disrupting normal lives and human activities, and cannot be resolved by the affected
community members by using their own resources and methods [1].

The efficient implementation of proactive and reactive actions at different disaster phases will mitigate
the harm due to natural disasters and avoid most disasters perceived to be man-made or technological
from occurring. In this context, disaster management is a complete process of endeavor that must be
carried out by the community to avoid and mitigate disasters, to respond promptly, efficiently, and
effectively to the incidents that form the disaster, and to build a safer and more efficient living
atmosphere for the people affected by the disaster [2]. In this direction, in terms of taking measures,
with the effective management of disasters, it is possible to reduce human losses, environmental, social,
and economic damages. The chaos generated by unregulated activities after the disaster can be avoided
by carrying out various tasks in a prepared and organized way, by facilitating the return to normal life
for people in the disaster zone or by providing a living environment for these individuals in better
conditions than before the disaster.

A comprehensive approach that involves multiple stakeholders around the country could be more useful
for effective disaster management, instead of concentrating on a single region or specific activities. In
this context, it is important for effective disaster management to prioritize the variables and to disclose
the crucial factors to enable the properly working of the integrated model, which involves several
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variables. In the extensive literature review performed for the domain, it has been witnessed that studies
focusing on critical success factors in disaster management have paid attention to a certain stage or area
of disaster management [3-5] or the number of factors examined was rather limited in the studies that
paid attention to the whole stages [6]. From this perspective, for the success of a critical area such as
disaster management, a more detailed perspective is required.

This topic has been extensively investigated in the academic field since the consequences of disaster
management throughout the years are very significant. The substantial accumulation of knowledge that
has arisen in this domain should be considered. However, given the significance of the experiences
obtained from the practices, a disaster management framework developed only as proposed by academic
studies is not sufficient. In van Niekerk's [7] study, which explored whether academic discourse or
practical reality must be at the center of disaster management, he claimed that a disaster management
system that relies exclusively on the academic context, government, and international and regional
organizations spend a substantial amount on activities that do not offer any value. He also claimed that
a study would be insufficient to enhance disaster risk mitigation and management without addressing
the roots of disaster studies and research in both social and natural sciences. We may conclude that
disaster management practitioners are engaged in a complex and continually changing activity in a
disaster management system which only depends on practices. Therefore, the result stating that disaster
management activities require practical and scientific input is examined. Thus, it is aimed to create a
new model in this study whose academic knowledge includes the opinions of the experts who have been
working in this field in Turkey and have significant information. In this context, this research attempts
to incorporate the knowledge obtained from a systematic and thorough literature review by introducing
a model that integrates the perspectives of the field's operational experts, taking into account that an
integrated approach that combines academic studies and the viewpoints of practitioners can be
beneficial.

9 areas that directly influence the success of disaster management were reported as a result of the
literature review undertaken to realize the purpose of the research. Factors indicated at the end of the
screening are divided into sub-factor groups under the main factor groups for the scope of these 9 areas.
Therefore, the need for managing a hierarchical structure composed of the main factor group, a sub-
factor group, and the other factors necessitated a new model with a different viewpoint. AHP method
has been used for main factor groups and sub-factor groups forming the first two levels of hierarchy and
text mining method which will reflect the perspective of academics was applied for the factors that form
the lowest level of the hierarchy. Finally, a Critical Success Score (CSS) was calculated for each factor
by combining the results of these two analysis methods. The first 20 factors with the highest CSS were
evaluated as critical success factors in disaster management.

This research is important in terms of benefiting from the views of both academics and field experts in
the field of disaster management and also being a guideline for the translation of academic knowledge
into practice by identifying. The study's extensive literature and the model proposal can be anticipated
to lead further academic studies.

In the following part of the study, fundamental studies that have determined the main factor groups will
be discussed. At the same time, success factors which are derived after the comprehensive literature
review performed on main factor groups will be summarized in this part. Thereafter, the results obtained
will be evaluated in light of the 3-stage integration model suggested in the study and findings of
analyses, and in this context, the limitations of this study will be stated and suggestions for further
studies will be presented.

2. Motivation and Previous Studies

There are three main phases of activities in effective disaster management planning, namely pre-disaster,
disaster response, and post-disaster [8]. These three main phases can be evaluated in five stages:
planning and preparation, mitigation, response, recovery, and evaluation [8,9]. However, since each of
these processes requires activities such as planning and risk mitigation measures, there is no requirement
to pursue one another [10]. At the same time, though it is a matter of obscurity when disasters will occur,
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these studies will not end. The stages of disaster management should therefore not be in a linear form,
but in a cycle, as seen in Figure 1 [8-10].

5 1. Planning
- and
Evaluation Preparation
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4, 2. Damage
Recovery Mitigation
Phase Phase
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Response
Phase

Figure 1 Disaster Management Cycle [8-10]

The effective factors are presented in achieving success at different phases of the cycle of disaster
management. Since disaster management communicates with many areas, in terms of professional work
in these areas, an area-based grouping is essential.

To improve the organizational effectiveness of management as a whole and to enable the entire
management activity step by step, it is important to divide the disaster management process into
meaningful elements and factors. It is necessary, however, to define success factors for disaster
management to allow executives and decision-makers to concentrate on priority factors to enhance the
process of disaster management [6]. Having considered these causes, several factors are key to the
success of disaster management in various areas. While it is essential to consult with experts in various
fields to evaluate these factors, identifying the factors in the literature called Critical Success Factors
may guide to decide which topics regarding the combat against disasters should be used to prepare more
dedicated studies. Therefore, in this study, previous research on this subject was examined to determine
success factors in disaster management. The baseline studies were determined in this context, as shown
in Table 1, and the main categories and factors determined by Ozceylan and Coskun [11] for a successful
National Emergency Management Model were used to determine the study's route. After a literature
review, three categories, environmental, legal, and operational, have been applied to these current
categories. A change in the classification was made as socio-cultural and economic factors for the groups
of cultural factors and socio-economic factors, based on other research shown in the literature review.
With a comprehensive literature review, existing factors were expanded. The main factor groups were
therefore gathered into 9 groups, as shown in Table 1.

Table 1 Literature Review Table of Main Factor Groups in Terms of Disaster Management Success
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Ozceylan and Coskun [11] v v v v v v
Chou and Wu [12] v v v v
Pathirage et al. [13] v v v v v v v v
Seneviratne et al. [14] v v v 4 4 v v v
Seneviratne et al. [15] 4 4 v v v v v v
Dakaria [16] il I d
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A literature review was performed for each of the 9 areas listed, as can be seen in Table 1, because of a
systematic literature review. As a result of the analysis, 240 success factors were uncovered. Similar
factors were incorporated as a result of interviews with field experts, academic experts, and academics
who are specialists in factors, and certain ones were omitted from success factors because of their
repetition. Thus, the number of factors has been decreased to 122. On the other hand, 122 factors were
clustered as per the subjects to which they are relevant in nine areas and allocated to the corresponding
27 sub-factor groups. Sub-factor groups and factors are given in Table 2 with their corresponding
academic references:

Table 2 Success Factors in Disaster Management

Main Factor Sub Factor Group Factor Source
Group
Economic Planning [6,11,13,14,15]
Distribution of Disaster Prevention [12]
Pre-Disaster Resources
Preparation Pre-Disaster Financial Instruments [14,17]
. Sufficient Financial Support for Disaster
Economic Recovery Planning [18]
Post-Disaster Restructuring Funds [5,19]
Response Investments for Mitigating Disaster Effect [13]
Macro-Economic Helpful Economic Environment [5,20,21]
Factors Economic Growth / Development [11-13]
Use and Protection of Natural Barriers [13,14,22]
Using Man-Made Barriers [13,14,23]
Building and Urban Plannin
Environmental g ’ [13,14]
Disaster Prevention | Land Use Planning [13,22,24]
Activities i i T
Environmental Awareness and Education [22]
Environmental Addressing Environmental Issues [22]
Environmental Management Systems [22]
Post-Disaster Post-Disaster Waste Management [13,23]
En&nronmental Managing Chemical Hazard [25]
esponses
Disaster Waste Recycling Systems [13,23]
Post-Disaster Life Criteria for environmental effects in [22]
Restructuring Projects
L Individual Attitudes and Characteristics [16]
Individual Factors Specialty SKill 2526
(Qualifications and pecia ty SKills - ——— [25.26]
Skills) Civil and Occupational Responsibilities [13]
Interpersonal Trust and Justice [11,16]
Prevention and Response Training [6,11,13,27,28,29]
Post-Disaster Response Drills [6,11,28,29]
_ Education Rescue and Healthcare Professional Training [6,18,27]
Socio-Cultural _ _ _ _
Educational Design (Education Quality,
Training Content) [29]
Continuous Education [29]
Society's Participation [5,11,12,30]
Social Participation | Participation of Media Channels [24,25 31]
and Association S
Participation of Military Units [16,32,33]
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Table 2 Success Factors in Disaster Management (cont.)

Private Sector Assistance

Disaster Management

[12]
Rehabilitation [24]
Participation of Civil Society Organizations [16]
Social Learning [12]

. [5,11,12,13,14,
Disaster Culture 19.24,25,32]
Emergency Aid Support (Information)

System [6,32,34]

Projection and Early Warning Systems

[6,11,13,14,15,
22,24,25,31,32]

Communication Systems

[13,15,24,32]

Geographic Information Systems

Support Systems [14,31]
Post-Disaster Response System [34,35]
Information Management System [13,19,25,36,37]
Efficient Material Supply System [19,28]
Equipment Management System for Disaster [24]
Effective Communication Technologies [16]
Communication ; e
. Procedures for Effective Communication
Technological During and After | \1ochanism [32,37]
Disaster Technical Support Units [24,25]
Sharing Information [11,16,24,31,37,38
]
On-Time (Real-Time) Information [34,39]
Information Iljlfsaster _Recordsl _W|th Time-Dimension 3[1124]0
Management n ormat!on Quality [31,40]
Information Centers [11,18,27,41]
Technology Use [13,32]
Trusted Sources of Information [12]
Disaster Prevention Technology and
Infrastructure [11,12]
':'efchn;alogtical Communication Network and Infrastructure [11,24,31]
nirastructure Information Update Mechanism [42]
Structural Measures [15,43]
Logistics Technology [6,28]
Disaster Management Model [42]
Creating a Disaster and Emergency Plan [13,18,19,25,27,32
]
Quality Control Activities [19]
Operational Pre—DlsasFer Plannlng Statistics of Previous Disasters and Analyzes [2,44,45]
Activities
Execution of Planning Documentation [27]
Continuous Assessment and Improvement of
Disaster Management System [6,19,32]
Operational Consistency / Harmony [25]
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Table 2 Success Factors in Disaster Management (cont.)

Access and Evacuation Channels for People

Affected by Disaster [5,24]
Disaster Response
Syste_m_s_and Time Management in Crisis Time [19]
Activities
Taking Precautions of Preventive Health [24,25]
Measures '
Assessment of Damage [5,13]
Post-Disaster Prioritizing Activities of Improvement [27]
Recovery (Rescue) | Search and Rescue Operations [25]
Operations Assessing Disaster Effect [24,25]
Restructuring Activities [25]

Logistics Activities
Before, During, and

Logistics Planning and Management

[6,11,14,32,37]

Resource Planning and Management

[12,24,30,32,35,37

After Disaster 46]
Security of Rescue Equipment [6,28]
Organizational Culture [11,16,29,35]
Transparency and Accountability [5,19,35]
Organizational Design [11]
Corporate Arrangement [13,32,37]

Organizational Centralized Decision-Making Structure [11]

Structure Executive Support [11,16,18,27]

Enterprise Integration [14]
Unity of Purpose and Political Goals [27,32,37]
Organizational Agility [35]
Response Time [6]
Precise Job Description and Roles [11,42]
Inter-Organizational and External
Communication [11,13]

Inter-Organizational

[5,11,12,19,24,25,

i ational Collaboration and | Coordination and Collaboration 28,
Organizationa Participation 31,32,35,36,37,42,
47]
Degree of Involvement in the Process of
Decision Making [11,18,27]
Developing the Master Plan [13]
Disaster Management System [25]
Corporate Disaster
Management Plan | Disaster Management Strategy and Plan [6,11,28,31,32,35,
42]
Planning the Rescue Needs [6,28]
Taking Individual and Institutional Initiative [30]
Individual Leadership [11,14]
Competencies Teamwork [11,19]

Managers Staff and Team Member
Competencies

[13,19,32,37]

Quality of Government Sharing of

Communicationand | nformation [36]
Political Information
Management Public Advice and Advisory Services [25]

55



Sakarya University Journal of Computer and Information Sciences

Cebeci et al.

Table 2 Success Factors in Disaster Management (cont.)

Network with NGOs and International
Organizations [12,34
Cooperation with Other Countries [42]
Restructuring Support [13,47]
Including Disaster Management Contents in
Operational Factors | National Education Curriculum [13
National Disaster Management Policy [25]
Health, Safety and Security Management [19]
Enactments and Laws [11]
Terms of References and Regulations [6,11,28]
Restrictive Legal - -
Regulations Production Regulations [13]
Legal Local Regulations [11]
Environmental Rules and Standards [22]
Factors Related to the Conks_lderatlon of Social Factors When (141
Implementation of | Making Laws
Laws Continuous Legal Regulations Update [14]
Geographical Risks [11,12]
Pre-Disaster (R?'ited Political Risks [11,19]
to Disaster) Risks Technological Risks [11
Evacuation Risk [48,49]
: Risk Evaluation [12,13,14,18,22,25
Risk 27]
Risk Factors Related | Evaluation of Potential Vulnerability [14,24,25]
to Disaster Experience Level Concerning Different
Management Types of [11]
Disasters
Infrastructure [11]

While the literature review is outlined in Table 2, it also describes a hierarchical left-to-right model
consisting of 9 main factor groups, 27 sub-factor groups, and 122 factors. For instance, since certain
factors are formed as per the phases of disaster management, as a conclusion of the analysis performed
for the main economic factor group, a grouping was therefore developed as Pre-Disaster Preparation
and Post-Disaster Response, while the Supportive Economic Environment and Economic Growth /
Development factors are grouped as Macroeconomic factors because they will provide large-scale
precautions and response. Groupings were created for the other 8 main factor categories because of the
shared features of the factors. A method for managing such an integrated structure was necessary due
to the hierarchical structure of a table obtained in this way and a high number of factors. In this context,
an integrated approach was applied to collect data for different layers of the hierarchy from various
expert groups. In the next part, the model is illustrated.

3. Method

Critical Success Factors (CSF) are described as a specific number of areas that provide the company
with a good competitive result if the effects are satisfactory for companies, and they are a few main
areas that have to be properly implemented for the businesses to grow [50]. It is necessary for the short
and long-term success of a project, organization, or initiative to acknowledge or assess the CSF in a
management system [51]. To guarantee the success of a management process such as disaster
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management, which involves multiple disciplines within its body, by specifying significant levels to
different aspects, it is important to recognize the critical aspects and to conduct the necessary activities
by concentrating on these factors. However, there are studies carried out to determine critical success
factors through a limited number of factors [6] even they focus on certain areas of disaster management
[3], certain stages [4, 5] or directly on disaster management. It can also be stated that it is of crucial
importance to evaluate critical success factors in the domain of disaster management. In this study, the
model in figure 2 was established to manage the hierarchical structure formed by many factors from the
perspective of different expert groups.

AHP ANALYSIS o Etputs
I r 1
Preparation of AHP Form - -I-> AHP Form ] |
\ 4 :- r I
Application of AHP Form | =~~~ | d| Data File ] |
! | |
AHP Analysis o _I_> Weighted Factor Groups ]
| |
TEXT MINING v ! I
|
Data Collection -—— |-> COLLECTION I
I (Full Text Articles) I
\ 4 I I
Text Mining Practice withR |~~~ -|—>[ Documz_elpt Matrix of ] I
| erm I
v I |
TDM Analysis - -r >[ Factor Frequencies I
INTEGRATION OF l I
ANALYSIS OUTCOMES | I
( ~\ I
Normalization -—- -I-> Normalized Factor I
Val
I L alues )
\ 4 I I
Determining the Success | - - - |- »| Critical Success Factors I
Factor I \ I
Determining the Trend - _|_> Trend Tables and Charts :
[ o

Figure 2 Critical Success Factor Model

It was determined to use the AHP method to collect the views of field experts on a successful disaster
management system. The AHP approach helps decision-makers to analyze perceptions, senses,
decisions, and experiences that impact their choices by comparing and evaluating them [52]. Thus, as it
has a resolution structure that contains objective and subjective components, relative to many decision-
making methods, it can be viewed as a more realistic solution approach [53]. Since these too many
binary combinations that arise in the comparison of factors which are the lowest layer of the hierarchy
will take too much time for the experts, they cannot make gathering data feasible. Therefore, this method
could not be utilized for factors. As an alternative technique, the text mining method was included in
the study in the evaluation of 122 factors, to capture and evaluate data relating to academic studies after
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taking into account its capacity of including views of academics in the model. Thus, a method model
was proposed by multiplying the normalized values of layers from top to bottom to reflect the evaluation
of the last layer of academic experts and also the first two layers of field experts. Furthermore, by
reflecting the data collected from academic studies up to the hierarchy, it was attempted to specify the
areas and factors on which the studies concentrate on each layer of the hierarchy by years.

3.1 AHP Analysis

In this study, the AHP approach, which has a solution framework that includes objective and subjective
aspects, was selected to evaluate the personal opinions of individuals who are accredited as disaster
management experts. In this sense, by granting their significance, AHP allows for binary comparison of
factors and prioritization. To compare the main factor groups with each other and the sub-factor groups
among themselves within the main factor group to which they belong, the AHP form was applied to the
experts in a structure designed in such a way that the main factor groups represent the first level of the
hierarchy, the sub-factor groups form the second level of the hierarchy, and lastly, the factors constitute
the third level of the hierarchy. The factors in the third level of the hierarchy were not included in the
AHP application since too many binary comparison combinations they must make the application
harder. Thus, the hierarchical structure of the AHP application consisting of the first two levels of the
hierarchy can be seen in Figure 3:

Factors Social Participation and Association

Disaster Management Support Systems

Effective Communication During and After Disaster
Information Management

Technological Infrastructure

Technological |
Factors

> Pre-Disaster Preparation
— Economic Factors —— > Post-Disaster Response
» Macro-Economic Factors
Environmental » Environmental Disaster Prevention Activities
m Factors ——» > Post-Disaster Environmental Responses
» Post-Disaster Life
Socio-Cultural » Individual Factors (Qualifications and Skills)
oclo-Lultural L 5 Education
>
>
>
>
>

Pre-Disaster Planning Activities

Disaster Response Systems and Activities
Post-Disaster Recovery (Rescue) Operations

Logistics Activities Before, During, and After Disaster

Operational Factors|

YV VVY

Organizational Structure

Inter-Organizational Collaboration and Participation
Corporate Disaster Management Plan

Individual Competencies

Organizational
Factors

YVVY

Communication and Information Management

— Political Factors {3 .
Operational Factors

PRIORITIZATION MODEL OF FACTOR GROUPS WITH
AHP
|
[
\ A%

> Restrictive Legal Regulations

—  Legal Factors p——» .
g > Factors Related to the Implementation of Laws

> Pre-Disaster (Related to Disaster) Risks

—  Risk Factors |—
> Risk Factors Related to Disaster Management

Figure 3 Prioritization Model of Factor Groups with AHP
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To prioritize the groups seen in the hierarchy model from 1 to 9 in pairs, a 9-point AHP form was
developed. A total of 20 individuals, including civil defense experts employed in different provinces
and participating in the training program organized by the Ministry of Agriculture and Forestry of the
Republic of Turkey in Antalya, disaster management experts from Ankara, Sakarya, and Yalova, and
an academic with a Ph.D. in earthquake engineering, were administered to this form. With the data
obtained, matrices were created, and the weights of the main factor groups derived from the solution of
these matrices and the weights of the sub-factor groups belonging to these main factor groups were
multiplied downwards. The real weights of the sub-factor groups were thus calculated and in other main
factor groups, they were contrasted with the sub-factor groups.

3.2 Text Mining

The high number of disaster management studies and the fact that a total of 122 successful factors for
disaster management will be analyzed from an academic perspective required the process to become
semi-automated. For this purpose, in the second phase of the method model, the method of text mining,
which can systematically analyze documents involving large numbers of unstructured data collected as
a result of a comprehensive literature review to automate the process, was chosen. In this sense, the
search for the "Sciencedirect" academic publication database in 2017 using the keyword of "Disaster
Management" was performed to access academic publications in the field of disaster management. 773
papers published between 2000 and 2016 were included in the study, as a result of the searching
publications in the field.

To make them ready for the method, the articles were transformed into plain text (TXT) files, then the
collections were cleaned with pre-processing and the quality of the data was improved. The size of the
data set was decreased by removing low-frequency data with a repetition frequency of less than 1%
from the study to handle the large matrix consisting of 160508 rows. Thus, the number of rows has
reduced to 13332. A single word assessment would not be adequate due to the long texts of certain
factors in disaster management, so phrases up to 7 words were included in the Term Document Matrix
(TDM) with the N-Gram technique if they exceed the repetition frequency. A single TDM matrix
consisting of 34043 rows and 786 columns was generated by merging the 7 TDMSs provided.

It was considered that converting 13332 words or word groups to 122 factors with an automated topical
modeling approach such as machine learning gave ineffective results, given the similar expressions and
intersects of disaster management factors. Therefore, this converting procedure was conducted with the
Excel search function and with binary cross-validation manual coding.

3.3 Integration of Analyses

The research integration was accomplished by vertically multiplying from top to bottom the weighted
values obtained by the AHP method and the normalization results calculated by the text mining method
in the hierarchy. To grasp the general structure, as shown in Figure 4, the CSS calculation model that
will bring us to the aim of the research has been visualized. The first hierarchical level AHP weight
value in CSF calculation is shown as Wi (i=1, 9), the second hierarchical level AHP weight value is
shown as W;; (i=1, 9), (j=1, 4) and lastly, the third hierarchical level Text Mining weight value is shown
as Wi (i=1, 9), (1=1, 4), (z=1, 11). To calculate CSS, weighted values of Main Factor Groups and Sub-
Factor Groups were first obtained. For text mining, which gives the values of the factors, by the Linear
Normalization method, firstly the data is normalized. At this point, the frequencies derived concerning
the number of each factor mentioned in all articles were divided into the total number of articles (773)
and the normalization was carried out by multiplying these values by 100 to prevent them from being
too small in the triple scalar product and to increase their value to 0-1. As a consequence, integrated
weights of each factor (122) were obtained by multiplying the AHP weight values of the main factor
groups vertically from top to bottom with the AHP weight values of the sub-factor groups of these main
factor groups and the normalization values obtained by text mining analysis of these sub-factor groups.
These integrated weights form the Critical Success Score (CSS) of these factors.

59



Sakarya University Journal of Computer and Information Sciences

Cebeci et al.

AHP RESULTS

Main Factor (Fy)
F1 Weight (W;)
\ 4
Sub Factor (F12)

Sub Factor (Fi1)

F11 Weight (W11) F1, Weight (W)
\ \ TEXT MINING RESULTS
Factorii; Welght (Wlll) FaCtOl’llz We|ght (Wuz)

AHP AND TEXT MINING INTEGRATION

\ 4
CSF Calculation

Fi11 Weight e \\/; X W11 X Wipg

Figure 4 Critical Success Score Calculation Model

Since raw text files are recorded with year prefixes, as stated in text mining analyses, therefore the data
provides an opportunity to show which areas the emphasis has shifted to regarding the success of disaster
management. The results of "Trend Analysis" are also provided at the last stage of the study based on
this situation. The values of linear regression slopes were analyzed in trend analysis by considering the
values that state in how many articles each factor was listed.

4. Findings

The AHP method and the text mining method will be presented separately before the results that are
obtained by combining these two methods to evaluate the views of operational and academic experts
separately. On the other hand, integrated results together include the views of operational and academic
experts in assessing the critical success factors that are the aim of the study. Although there are several
studies in this field, including the opinions of operational experts is of particular importance in terms of
successful disaster management in Turkey.

4.1 AHP Analysis Findings

By evaluating data obtained from the views of operational experts in disaster management, a
prioritization was established among 9 main factor groups. This prioritization is shown in Table 3:

Table 3 Main Factor Weights

Main Factors Weights
Legal Factors 0.19
Risk Factors 0.16
Socio-Cultural Factors 0.15
Political Factors 0.14
Organizational Factors 0.12
Operational Factors 0.09
Technological Factors 0.07
Environmental Factors 0.05
Economic Factors 0.04
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The weight averages determined for the lower level of the AHP hierarchical model are given in Table 4
together with their consistency rates, including the weight values of the sub-factor groups based on the
main factor group and the normalized weight values for comparison with other sub-factor groups.

Table 4 Normalized Weight Values for Sub-Factor Groups

Main Factor Factor Weights
G Sub Factor Groups Main Sub Factor | Normalized
roups
Factor Group Factor
Economic Pre-Disaster Preparation 0.69 0.028
Factors Post-Disaster Response 0.04 0.11 0.005
CR=0,01 Macro-Economic Factors 0.20 0.008
Environmental Environmental Disaster Prevention Activities 0.74 0.039
Factors Environmental Response After Disasters 0.05 0.13 0.007
CR=0,01 Post-Disaster Life 0.14 0.007
Socio-Cultural Individual Factors (Qualifications and Skills) 0.11 0.015
Factors Education 0.15 0.50 0.074
CR=0,02 Social Participation and Association 0.39 0.058
Disaster Management Support Systems 0.30 0.02
Technological Effective Communication During and After
. 0.19 0.013
Factors Disaster 0.07
CR=0,07 Information Management 0.22 0.015
Technological Infrastructure 0.30 0.02
Pre-Disaster Planning Activities 0.52 0.045
Operational Disaster Response Systems and Activities 0.19 0.016
Factors Post-Disaster Recovery (Rescue) Operations 0.09 0.16 0.013
CR=0,07 Logistics Activities Before, During, and After
Disaster 0.13 0.012
Organizational Structure 0.19 0.023
Organizational Inte(-(_)rgf_;\nlzatlonal Collaboration and 032 0.037
Factors Participation 0.12
CR=0,01 Corporate Disaster Management Plan 0.34 0.04
Individual Competencies 0.14 0.017
Political Factors | Communication and Information Management 0.14 0.45 0.064
CR=0 Operational Factors ' 0.55 0.077
Leqal Fact Restrictive Legal Regulations 0.19 0.035
ggal Factors Factors Related to the Implementation of 0.19
CR=0 Laws 0.81 0.153
Risk Factors Pre-Disaster (Related to Disaster) Risks 0.16 0.44 0.071
CR=0 Risk Factors Related to Disaster Management ) 0.56 0.089

As the consistency ratio (CR) of all matrices belonging to the sub-factors is less than 0.1, it is understood
that the evaluations made for each group by the participants are consistent. When the sub-factor groups
in Table 4 are evaluated, especially the "Factors Related to the Implementation of Laws" sub-factor
group along with the "Pre-Disaster Preparation”, "Environmental Disaster Prevention Activities", "Pre-
Disaster Planning Activities" sub-factor groups have come to the fore due to their important weight
values in the main factor group they belong to. This case demonstrates the importance of legal factors
under main factor groups within the scope of disaster management studies in Turkey. However, the
weight values of the other three sub-factor groups suggest that, relative to post-disaster studies, the
factors related to the reduction of the impact of disasters prior to the disaster should be given more
significance, in line with the views of the people work in this field.

The values in the right column of the table are obtained by multiplying the weights of the main factor
groups by the weights of the sub-factor groups of those main factor groups so that the sub-factor groups
can be compared with those of the sub-factor groups of the other main factor groups. When considering
the values, the group of "Factors Related to the Implementation of Laws™ was concluded as the most
important sub-factor group with a weighted average of 0.153. It has been determined that there is a lack
of direct law enforcement in Turkey on the grounds of this group, which is considered to be the most
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important compared to all other sub-factors, and it can be concluded that the focus should be on the
implementation of laws. Besides, both groups have come to the fore with significant values in the Risk
Main Factor Group, and the importance of risk management is also recognized from the experts'
perspective. This shows that significance should be given to studies within the framework of risk
management. Again, the 'Operational Factors', 'Education’, 'Communication and Information
Management' sub-factor groups were considered essential and these observations revealed the legal,
risk, and political main factor groups based on sub-factor groups.

4.2 Text Mining Analysis Findings

Over 773 articles published between 2000 and 2016 text mining analysis was performed and revealed
in how many articles each factor was mentioned. Frequencies belonging to sub-factor groups and main
factor groups were established via the results obtained as per the factors. In this context, when assessed
in terms of factors, the 20 factors which were the most mentioned ones by academic studies are classified
in Table 5 according to the results of the text mining analysis.

Table 5 Number of Articles That Were Mentioned the Factors

Number Percentage
Ordering Main FG Sub Factor Group Factors of g
. (%)
Articles
1 Legal Restrlct!ve Legal Terms o_f References and 258 3338
Regulations Regulations
2 Legal Restrlct!ve Legal Enactments and Laws 229 29.62
Regulations
3 Technological Disaster Management Information Management 206 26.65
Support Systems System
4 Operational Pre—_D_|§aster Planning Creating a Disaster and 197 25 49
Activities Emergency Plan
5 Technological Information Sharing Information 193 24.97
Management
. Environmental Disaster | Use and Protection of
6 Environmental Prevention Activities Natural Barriers 180 2329
. Corporate Disaster Disaster Management
! Organizational Management Plan Strategy and Plan 178 23.03
. Disaster Management Projection and Early
8 Technological Support Systems Warning Systems 173 22.38
Inter-Organizational Coordination and
9 Organizational | Collaboration and . 172 22.25
N Collaboration
Participation
10 Technological Disaster Management Emergenc_y Aid Support 158 20 44
Support Systems (Information) System
Logistics Act. Before, Resource Planning and
11 Operational During, and After g 151 19.53
: Management
Disaster
12 | Risk Risk Factors Related t0 | e\ £\ aation 150 19.40
Disaster Management
13 Economic Pre-Dlsa_ster Pre-Disaster Financial 149 1928
Preparation Instruments
. Information Communication Content
14 Technological Management (Information) Quality 142 18.37
15 Legal Restrlct!ve Legal Local Regulations 131 16.95
Regulations
. Pre-Disaster Planning Statistics and Analysis of
16 Operational Activities Previous Disasters 128 16.56
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Table 5 Number of Articles That Were Mentioned the Factors (cont.)

. Technological .
17 Technological Infrastructure Logistics Technology 114 14.75
Logistics Act. Before, Logistics Planning and
18 Operational During, and After 9 g 114 14.75
. Management
Disaster
N Individual .
19 Organizational Competencies Leadership 110 14.23
. Post-Disaster Recovery . .
20 Operational - Assessing Disaster Effect 108 13.97
(Rescue) Operations

Taking Table 5 into account, it is seen that the first 20 factors have so many technical factors. In line
with the views of academic experts, the fact that there are 5 factors of operational factors highlights the
importance of technology and operational studies in general. In this context, it can be concluded that, in
practice, attention should be paid to these two areas. The number of main factor groups and sub-factor
groups articles and rates generated by the number of articles considered on a factor basis are shown in
Table 6 (Since the factor belonging to more than one group is mentioned in the same article, the total
number is seen more than 773 articles.).

Table 6 Number of Publications Mentioning the Main Factor Groups and Sub-Factor Groups

. Number | Percentage
Main Factors Sub Factor Groups of Articles (%)
. Pre-Disaster Preparation 225 29.11
Eggrzf;)n;f :3: g)ctors Post-Disaster R«_asponse 30 3.88
Macro-Economic Factors 85 11
Environmental Environmental Disaster Prevention Activities 253 32.73
Factors Environmental Response After Disasters 78 10.09
293 (%37.90) Post-Disaster Life 33 4.27
Socio-Cultural Individual Factors (Qualifications and Skills) 70 9.06
Factors Education 168 21.73
317 (%41.01) Social Participation and Association 174 22.51
Disaster Management Support Systems 455 58.86
Technological Eﬁectlve Communication During and After 165 2135
Factors Disaster
587 (%75.94) Information Management 356 46.05
Technological Infrastructure 235 30.40
Pre-Disaster Planning Activities 368 47.61
Operational Factors Disaste_r Response Systems and Activitie_s 125 16.17
538 (%69.60) Post_—D_lsaster_R_ef:overy (Rescue_) Operations 219 28.33
L(_)glstlcs Activities Before, During, and After 933 30.14
Disaster
Organizational Structure 215 27.81
Organizational Inter-(-)rgz_mlzatlonal Collaboration and 216 27 04
Factors Participation
423 (%54.72) Corporate Disaster Management Plan 233 30.14
Individual Competencies 180 23.29
Political Factors Communication and Information Management 158 20.44
237 (%30.66) Operational Factors 131 16.95
Legal Factors Restrictive Legal Regulations 439 56.79
439 (%56.79) Factors Related to the Implementation of Laws 7 0.91
Risk Factors Pre-Disaster (Related to Disaster) Risks 84 10.87
233 (30.14) Risk Factors Related to Disaster Management 207 26.78

63



Sakarya University Journal of Computer and Information Sciences

Cebeci et al.

The factors belonging to the sub-factor groups of "Disaster Management Support Systems" and
"Restrictive Legal Regulations™ are mostly mentioned ones in academic publications, and the factors of
"Pre-Disaster Planning Activities" were also mentioned in a more significant ratio compared to other
factor groups. Also, the ratio of 46.05% received by the "Information Management" sub-factor group
revealed the importance of the "Disaster Management Support Systems™ sub-factor group and the
technological factors in academic studies based on the sub-factor group. The frequency values of the
factors and the number of articles were also estimated, as well as the percentage values of the main
factor groups, and these values can be seen in Table 6.

Technological factors were listed in the highest number of publications, according to the frequency
values in Table 6. It can be seen in this sense that today's technical advances are or should be expressed
in the domain of disaster management. Within the framework of academic studies, operational factors
that can be regarded as tangible indicators of disaster management have been given prime attention. The
two main factor groups that fell behind based on AHP results, should also be taking into consideration
by disaster management actors of Turkey based on academic studies. This comparison is also visualized
in Figure 5:

Economic F.
0.2

Risk F. 0.15 Socio-Cultural F.

0.1
0.05\/4

Legal F. Technological F.
0
Political F. Environmental F.
Organizational F. Operational F.
e AHP Metin Madenciligi

Figure 5 Comparison of Academic and Field Expert Perspectives Based on Main Factors

According to Figure 5, the perspectives of academic and operational experts are mostly coincided in the
organizational field and relatively overlapped in economic, socio-cultural, environmental, and legal
fields. Major differences of opinion in the areas of technology and risk were reported. The cause of the
observed perspective differences in risk factors can be due to the common view of inadequate efforts
made in this area and the necessity of their consideration by experts. It is seen that the AHP results
reflect the disaster management structure in Turkey relatively and based on these results, the prominence
of political factors expressed by experts in the field shows the importance of the role of political actors
in the field of disaster management in our country. It can be suggested based on these results that
political actors should exert their power in guiding activities in this field.

4.3 Integrated Analysis Findings

The critical success factors generated by integrating AHP with text mining results will be discussed in
this part, thus the perspective of both operational experts and academic experts will be presented. Each
factor's Critical Success Score (CSS) was calculated by multiplying the AHP weights of the main factor
group and sub-factor groups with the normalized values derived from the frequency of the factors'
publication number by text mining method. It was shown that the first 20 factors with the highest score
were above 0.5 when the CSS values were evaluated. It can be concluded, based on this result, that the
value of 0.5 can be taken as the threshold value for future studies. Given this situation, 20 factors were
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identified as Critical Success Factors in Disaster Management within the framework of this study,
because they have a value higher than 0.5. These factors are shown in Table 7.

Table 7 Critical Success Factors in Disaster Management

Order Main Factor Sub Factor Group Factor Css
Group
1 Risk Risk Factors Related to Disaster Risk Evaluation 1727
Management
2 Legal Restrictive Legal Regulations Terms of References and Regulations | 1.183
3 Operational Pre-Disaster Planning Activities glr:r?tmg a Disaster and Emergency 1.135
4 Legal Restrictive Legal Regulations Enactments and Laws 1.05
5 Organizational Corporate Disaster Management | Disaster Management Strategy and 0913
Plan Plan
6 Environmental Enwron_mental Dlsaste_,-r_ . Use and Protection of Natural Barriers | 0.9
Prevention Activities
L Inter-Organizational —_— .
7 Organizational Collaboration and _ Participation Coordination and Collaboration 0.834
8 Risk Risk Factors Related to Disaster Infrastructure 0.806
Management
9 Operational Pre-Disaster Planning Activities St_atlstlcs and Analysis of Previous 0.737
Disasters
10 Political Communication and Information Public Advice and Advisory Services | 0.692
Management
11 Political Operational Factors Health, Safety and Security 0.674
Management
. . Educational Design (Education
12 Socio-Cultural | Education Quality, Training Content) 0.671
13 Socio-Cultural SOC|aI_P§rt|C|pat|on and Rehabilitation 0.647
Association
14 Socio-Cultural | Education Post-Disaster Response Drills 0.643
15 Legal Restrictive Legal Regulations Local Regulations 0.601
16 Socio-Cultural | Education Res_cu_e and Healthcare Professional 0.595
Training
17 Technological g)lsaster Management Support Information Management System 0.545
ystems
18 Economic Pre-Disaster Preparation Pre-Disaster Financial Instruments 0.541
19 Risk Pr_e—Dlsaster (Related to Disaster) Geographical Risks 0.507
Risks
Inter-Organizational .
20 Organizational | Collaboration and Inter-Orggnlz_atlonaI and External 0.504
L Communication
Participation

While risk evaluation is the most critical success factor in disaster management, if we look at the table,
we see that it is notable that the factors are usually linked to prevention and planning. This proves the
statement that pre-disaster prevention and mitigation measures which will mitigate the loss of life and
property and minimize the potential impact of disasters are more critical than post-disaster response,
rescue, and recovery activities. For this purpose, the need to prepare pre-disaster activities in our country
can be suggested to institutions and organizations in the field of disaster management and to political
actors who have power and influence in this domain. Table 8 was created to examine in a more general
perspective, showing how many critical success factors belong to which main factor group.
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Table 8 Number of CSF Belonging to Main Factor Groups
. Number of CSF
Main Factor Group that inherits
Economic Factors 1
Socio-Cultural Factors 4
Technological Factors 1
Environmental Factors 1
Operational Factors 2
Organizational Factors 3
Political Factors 2
Legal Factors 3
Risk Factors 3

The fact that all nine main factor groups include critical success factors in disaster management is an
indicator that these main factor groups are correctly determined in the first place and that all areas are
relevant. The importance of education in disaster management is demonstrated by the fact that three of
the socio-cultural factors belong to the education sub-factor group. For this reason, it can be inferred
that disaster management education studies are not only productive in how we can act in times of danger,
but also very significant in developing a culture of disaster. The significance of disaster culture
education can also be observed in practice in Japan. The readiness culture formed for earthquakes that
occur infrequent and unpredictable conditions forms the general culture of the people of Japan in this
context. Schools, community centers, and workplaces are equipped with training in disaster
management to implement such a culture [54]. Table 8 further highlights the need for disaster
management research to have an organizational basis, the requirement to enhance them with legal
factors, and to include risk management.

4.4 Trend Analysis Findings

Regression analysis was carried out with text mining data to assess the factors in which the focus has
shifted toward concerning the academic studies. Defining the focus in the academic field will ensure
that this focus is pursued also in practical studies. In this context, while the values related to the number
of articles that mentioned the factors suggest the dependent variable in the calculation of the regression
slopes, the years are considered as the independent variable. Table 9 shows the top 20 factors with the
highest slope value.

Table 9 The Trend of the Number of Publications Concerning the Factors by Years

Ordering Main FG* Sub Factor Group Factors Reglrglsaselon

1 Legal Restrlct!ve Legal Terms o_f References and 2377
Regulations Regulations

2 Legal Restrlct!ve Legal Enactments and Laws 2.15
Regulations

3 Technological | Information Management Sharing Information 2.145

4 Technological Disaster Management Information Management System 2.081
Support Systems

. Environmental Disaster Use and Protection of Natural

5 Environmental - e - 1.748

Prevention Activities Barriers
. Disaster Management Emergency Aid Support

6 Technological Support Systems (Information) System 1.62
Inter-Organizational

7 Organizational | Collaboration and Coordination and Collaboration 1.6
Participation

8 Organizational Corporate Disaster Disaster Management Strategy 1566
Management Plan and Plan

9 Technological | Information Management Communl_catlon Co_ntent 1.556

(Information) Quality
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Table 9 The Trend of the Number of Publications Concerning the Factors by Years (cont.)

10 Operational Pre-_D_ls_aster Planning Creating a Disaster and 152
Activities Emergency Plan
11 Technological Disaster Management Projection and Early Warning 1478
Support Systems Systems
. Pre-Disaster Planning Statistics and Analysis of
12 Operational Activities Previous Disasters 1.439
. Logistics Act.** Before, Resource Planning and
13 Operational During and After Disaster Management 1.407
14 Economic Pre-Disaster Preparation Pre-Disaster Financial 1.324
Instruments
. Logistics Act.** Before, Logistics Planning and
15 Operational During and After Disaster Management 1.248
. Risk Factors Related to . .
16 Risk Disaster Management Risk Evaluation 1.167
17 Technological | Technological Infrastructure | Logistics Technology 1.13
18 Legal Restrlct!ve Legal Local Regulations 1.123
Regulations
19 Organizational | Individual Competencies Leadership 1.118
. Disaster Management .
20 Technological Support Systems Post-Disaster Response System 1.105

* Main Factor Group
**Activities

According to the values in Table 9, the slope ratios of the factors of "Terms of References and

Regulations”, "Enactments and Laws",

Sharing Information "and Information Management System"

showed that the academic focus shifted to these factors. The finding that 7 of the first 20 factors with
the highest slope value are technological factors illustrates the impact of technological advances on
disaster management between 2000-2016. Table 10 displays the slope regression values of the main
factor groups and sub-factor groups calculated by the frequency of the factors.

Table 10 The Slope of the Number of Publications in Main Factor Groups and Sub-Factor Groups by Years

Main Factors
(Regression Slope)

Sub Factor Groups

Regression Slope

Economic Factors Pre—Di§aster Preparation 2.125
(2.618) Post-Disaster Rgsponse 0.392
Macro-Economic Factors 0.963
Environmental Factors Env!ronmental Disaster Preventio_n Activities 2.495
(2.691) Enwropmental _Response After Disasters 0.441
Post-Disaster Life 0.373
Socio-Cultural Factors Individ_ual Factors (Qualifications and Skills) 0.502
(2.674) Edu_catlon o o 1.157
Social Participation and Association 1.816
Disaster Management Support Systems 4.13
Technological Factors Ef_“fective Communication During and After 1505
(5.336) isaster
Information Management 3.542
Technological Infrastructure 2.326
Pre-Disaster Planning Activities 3.402
Operational Factors Disaster Response Systems and Activities 1.044
(5.086) Post-Disaster Recovery (Rescue) Operations 2.027
Logistics Act. Before, During, and After Disaster 2.245
Organizational Structure 2.005
Organizational Factors IIDnte(-(_)rgf_;\nizational Collaboration and 2032
(3.917) articipation
Corporate Disaster Management Plan 2.115
Individual Competencies 1.708
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Table 10 The Slope of the Number of Publications in Main Factor Groups and Sub-Factor Groups by Years

(cont.)
Political Factors Communication and Information Management 1.426
(2.071) Operational Factors 1.179
Legal Factors Restrictive Legal Regulations 3.998
(3.998) Factors Related to the Implementation of Laws 0.069
Risk Factors Pre-Disaster (Related to Disaster) Risks 0.645
(2.105) Risk Factors Related to Disaster Management 1.904

As seen in Table 10, The finding that technological and operational factors have the greatest slope value
is an indicator of the need to concentrate on these two fields in practice. The observation that disaster
management studies also pursue technological advances is not an unforeseen outcome. Academic
articles draw attention to the preparation process to include the pre-disaster, during, and post-disaster
phases and the execution of the practices in the light of these preparations. Again, the legal factors
coincide with the results of the AHP analysis, with a very high slope ratio. Since the organizational
factors have a similar ratio and high ranking, this indicates that disaster management should have an
organizational base. These results may guide the implementation of disaster management practices in
Turkey particularly. Furthermore, since there is a positive slope in all the main factor groups this
suggests that disaster management research in these particular nine groups gained greater value over the
years.

When evaluated on the basis of sub-factor group, the "Disaster Management Support Systems" sub-
factor group belonging to the technological factors has the highest slope value. This situation shows
those decision support systems, which have become important in every field as a result of today's
technological developments, are also reflected in the field of disaster management within the scope of
this study. As "Restrictive Legal Regulations," another sub-factor group stands out as having a high
slope value. This may mean the need for legal regulations, such as the establishment of standards for
structural or environmental problems that pose a threat to disaster management. In general, there is a
positive slope for each sub-factor group.

The above findings provide thorough guidance for successful disaster management in Turkey and offer
results that allow the introduction of helpful suggestions. These findings are obtained as a result of a
study aimed at building a new model that would not overlook the opinions of operational experts in
Turkey and as well as the academic studies in this area.

5. Results

In the area where they happen, disasters can cause loss of life and property and economic losses that
extend beyond the boundaries of that region. Disaster management corresponds to an infinite process
consisting of pre-disaster, during disaster and post-disaster activities to minimize or avoid such losses.
This process is directly affected by activities such as the availability of the required resource
requirements, the formation of a social system ready for a disaster in a socio-cultural context, and
technological advances.

In this study carried out for determining the critical factors for having a successful disaster management
structure, it has been concluded that 9 areas which are economic, environmental, socio-cultural,
technological, operational, organizational, political, legal, and risk affect the success of disaster
management. The literature review for each of these areas has demonstrated that the success of disaster
management is influenced by several factors. Through putting together the identified factors that have
similar characteristics in the main areas, a new grouping was formed. As shown in the proposed model,
a hierarchy was created, with 9 main areas at the first level, sub-factor groups at the second level, and
factors at the third level. AHP method was utilized for the first two levels of the hierarchy during the
application of the study. For AHP management, data obtained from experts in the field of disaster
management was used. For the third level, the text mining method was used to add academic knowledge
to the model by analyzing the perspective of academic experts. Critical success factors have been
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obtained as a result of the integration of these two methods, which incorporate the expertise of these
two different disaster management expert groups into a single melting pot.

As aresult of AHP analysis, the shining out of legal factors in main factor groups, this can be interpreted
by stating that disaster management works in Turkey will be functional if a legal basis is provided.
Therefore, at this point, devoted efforts in the field of disaster management should be made by legislators
in Turkey. Since the legal factors have also been discussed by academic studies, this can be seen in
conjunction with the results of the AHP and highlight the significance of disaster management
legislation in many parts of the world, not just in Turkey. In particular, the views of field experts focused
on the need for education suggest that educational research should be reinforced by legislation and it is
an essential requirement to set up an education system that would make instruction in disaster
management mandatory.

According to text mining research, when reviewing the advancements in the technology sector today,
the prevalence of technological factors is not a surprising outcome. In particular, the attention shown on
the Disaster Management Support Systems is an indicator of the possible contribution that decision-
support systems can offer to the disaster management. Via text mining analyses, the operational factor
group has also stepped forth. This outcome matches the operational system's continuous improvement
factor, which is identified by Zhou, Huang, and Zhang [6] as one of the critical success factors in disaster
management. Therefore, it can be suggested to disaster management institutions in the world and Turkey
to plan the operations that take place at each stage of the disaster management cycle in a feasible manner.
Besides, the rising importance of slope factors over the years suggests that the focus has shifted to these
two main groups of factors, which are more measurable and manageable. In terms of converting
theoretical knowledge into practice in disaster management, these conclusions should be kept in mind.

Determining the risk evaluation factor as the most critical success factor after integrating both analysis
methods shows that the pre-disaster process is quite crucial. The results of this study also affirm that
pre-disaster research should include activities of risk assessment. The obtained results can be outlined
based on the findings of the study, that disaster management should be assisted by enactments and laws,
the terms of references and regulations that promote the implementation of the laws should be taken into
account, and that plans should be designed to be ready for disasters and emergencies and that all these
risks evaluations should be included in the process.

Highlighting the coordination and sufficient financial support in disaster management by Ophiyandri et
al. [5] and emphasize of the financing plan in the study by Liu, Scheepbouwer, and Giovinazzi [4], in
which critical success factors for infrastructure recovery after disasters are determined, coincide with
the critical success factors obtained as a result of this study. To facilitate the sharing of the collected
data among planners, designers, operators, and decision-makers, Liu, Scheepbouwer, and Giovinazzi
[4] also defined the standardization of the data management mechanism as a critical success factor.
Likewise, the identification of an effective emergency information system by Zhou, Huang, and Zhang
[6] as one of the five critical success factors consistent with the findings of this study, which shows the
value of the information management system.

While the critical success factors for disaster management defined within the framework of the study
may provide practical benefits to the further research in this area, the identification of prominent factors
within the groups may guide the studies carried out on a group basis. Furthermore, with the guidance of
the literature, the presence of critical success factors in each of the nine main factor groups confirms
that an appropriate grouping has been achieved. The following suggestions can be proposed in this
context to lead future studies:

e Through accessing studies in other databases, the examined publication sample may be extended.

o Perspectives of people exposed to disasters can also be included in the study model.

e |t is possible to not completely grasp the factors interacting with each other in the hierarchical
structure. In this context, with different analytical methods, such as ANP (Analytical Network
Process), which takes interaction into account, the model can be extended.

o With distinct methods, such as NLP (Natural Language Processing), the text mining approach can
be structured.
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