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Abstract: Post-disaster reconstruction (PDR) is a complex and unpredictable process, especially
concerning the construction sector, where understanding associated risks is increasingly vital. This
study investigates and evaluates the present condition of post-disaster reconstruction risk (RoPDR)
and discerns research trends and deficiencies in the domain via a systematic literature review (SLR)
and bibliometric analysis. The Web of Science (WoS) was preferred for its extensive repository of
pivotal research publications and its integrated analytical capabilities for producing representative
data. This study performed a comprehensive bibliometric analysis of 204 peer-reviewed journal
articles regarding the risks associated with post-disaster reconstruction from 1993 to 2024, utilizing the
R statistical programming package RStudio Bibliometrix R version 4.3.1 to map the research landscape,
identify literature gaps, and analyze rising trends. As a result of the analyses, the risks of post-disaster
reconstruction were classified into four main clusters. Despite numerous studies exploring post-
disaster reconstruction through diverse perspectives and methodologies, the associated risks of these
projects remain inadequately analyzed. This inaugural bibliometric study in the realm of RoPDR
utilizes novel techniques, such as the h-index, thematic mapping, and trend topic analysis, to attain a
comprehensive understanding. Hence, the outcome of this study will aid scholars and practitioners
in thoroughly comprehending the present condition and identifying prospective research directions.

Keywords: temporary housing; post-disaster reconstruction; earthquake; resilience; disaster risk
reduction; RStudio; bibliometric analysis; construction industry

1. Introduction

Disasters are events caused by natural processes or technological factors that risk
human life, welfare, property, and the environment [1]. Disasters impact the built en-
vironment. The rising frequency and intensity of disasters and their damaging impacts
necessitate implementing comprehensive strategies for post-disaster reconstruction. How-
ever, in addition to the detrimental effects of disasters, several difficulties encountered
in the post-disaster reconstruction (PDR) process also harm this process. At this point,
identifying the risks in the reconstruction process is critical for effective management and
increased success. All construction stakeholders must fully understand risk factors and
their sources to ensure a successful and sustainable recovery. Identifying the risks associ-
ated with post-disaster reconstructing (RoPDR) projects is tough. Comprehending these
risks and identifying potential hazards is essential for enhancing the performance and
resilience of building projects [2,3].

Prior research has highlighted the significance of strategic planning, community
involvement, and adopting sustainable practices in PDR initiatives [4,5]. Critical success
criteria, stakeholder perspectives, community engagement, and resource management
increase the effectiveness of these activities [6-8]. Furthermore, using decision-making
procedures in situations after a disaster is also crucial to improving sustainability. Hosseini
et al. [9] highlighted a comprehensive decision-making framework that considers a range
of environmental and social considerations to identify suitable post-disaster shelter sites.
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Moreover, establishing performance metrics to assess the effectiveness of temporary shelter
solutions has played a vital role in standardizing and improving post-disaster sheltering
techniques [10].

The distribution of research highlights different areas of interest in various national sit-
uations. In developed countries, governance and policy frameworks significantly influence
the effectiveness of PDR initiatives [11,12]. Enhancing community resilience and capacity
building in developing countries is crucial for effective post-disaster recovery [13]. Also, in
developing countries, there is often a focus on overcoming economic and financial barriers,
promoting community participation, and addressing housing and settlement issues [14].

Prior research on PDR predominantly emphasized quantitative or qualitative evalu-
ations through methodologies including surveys, case studies, or semi-structured inter-
views [10,15,16]. Since none of these studies aimed to reveal the risks in post-disaster
reconstruction with a holistic approach, they did not conduct bibliometric analyses. Their
focus has primarily been on specific countries, yielding important insights but lacking a
complete and comprehensive understanding of the RoPDR on a global scale. Scholars are
also working on reviewing different scopes in the PDR domain [10,15,17-19]. These studies
include cultural relevance, decision-making, disaster information management, and new
building technologies in post-disaster temporary housing. Each research helps to reduce
these hazards and improve temporary housing after disasters. However, a review study on
the determination of RoPDR needs to be conducted holistically.

In contrast to previous studies, this study takes a different approach and uses a biblio-
metric review approach that combines multidisciplinary bibliometric and content analyses
to investigate the RoPDR. This technique reduces the influence of personal opinions and
biases sometimes present in traditional research based on reviews [20].

The goals of this research encompass an in-depth examination of the temporal and
geographical distribution, journal profiles, citation trends, author contributions, keyword
prominence, and co-citation networks within RoPDR studies. This study also examines the
primary research themes present in the field. Finally, it identifies existing research gaps for
future research directions. In addition, this study provides researchers working in the field
with new data sources, methodologies, or theoretical frameworks based on results from
previous studies.

The remainder of this study is organized as follows: Section 2 contains the literature
review on RoPDR. Section 3 introduces the research methodology and questions, and
Section 4 reports the metrological, keyword, and content analysis results, respectively.
Section 5 discusses the study’s findings. Section 6 represents the study’s conclusion, includ-
ing conceptual and managerial implications, limitations, and future research directions.

2. Current Research on RoPDR and Literature Deficiency

Numerous studies have examined post-disaster reconstruction, especially in the con-
text of natural disasters, due to their extensive social and individual repercussions across
diverse dimensions. Table 1 summarizes the specific subjects, methods, and countries they
focused on in the former studies.

Table 1. Summary of former studies on post-disaster reconstruction on specific subjects.

Subjects of Studies on
Post-Disaster Reconstruction

Temporary Housing

Countries of Studies Method of the Study Type of Approach Source
Turkey, Colombia, Japan, o

Greece, Mexico, Italy Case study Qualitative [4]

Sri Lanka Questionnaire survey Quantitative [4]

USA Optimization Quantitative [21]
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Table 1. Cont.
Is’zrtj-(]e)c;:a(;ftesrhll{‘:icisrlzE‘uction Countries of Studies Method of the Study Type of Approach Source
China and Indonesia Case study Qualitative [17]
Nepal Case study Qualitative [22]
Community Participation —
Iran Case study Qualitative [23]
Haiti Case study Qualitative [24]
Indonesia Scenario analysis Qualitative [25]
Iran MIVES Quantitative [26]
Sustainability Challenges Africa AHP Quantitative [27]
Thematic analysis,
Iran descriptive and Mixed [28]
inferential statistics
Turkey Case study Quantitative [29]
Economic Models Iran Sensitivity Analysis Quantitative [30]
USA Content analysis Mixed [31]
Governance and Policy Italy Content analysis Qualitative [11]
Frameworks - Meta-analysis Mixed [32]
Technical Approaches for Haiti Experimental Quantitative [33]
Building Assessments Turkey Questionnaire Quantitative [34]
Nepal gttl:rs‘tiizr;,naire & Mixed [35]
Urban Reconstruction USA Questionnaire Quantitative [36]
Nepal Grounded theory Qualitative [37]
Recovery Issues on Housing Iran Case study Qualitative [38]
Reconstruction China Content analysis Qualitative [39]

Post-disaster reconstruction carries various risks; however, studies in this domain are

limited. Dabiri et al. [40] used the Fuzzy Delphi Method to assess temporary accommoda-
tion risks in Iran, identifying climate as the top concern. Watanabe et al. [41] studied health
risks from mold in post-disaster homes in Japan, and Mohammadi et al. [42] assessed the
reliability of temporary structures. While these studies highlight key risks, they have yet to
be addressed holistically.

Table 1 shows that several subjects have been investigated in post-disaster recon-
struction. While previous research has been valuable, it has predominantly concentrated
on quantitative or qualitative approaches, utilizing questionnaires, case studies, and in-
terviews. Review papers are receiving greater interest due to their capacity to provide
a comprehensive understanding. To investigate the fundamentals of RoPDR research,
researchers need to adopt various viewpoints and build upon current information. This
approach effectively illustrates the academic scenery, aiding researchers in understanding
the current position and potential future paths of RoPDR.

Pickering and Byrne [43] highlighted that conducting an inclusive literature review is a
critical first protocol for scholars entering a novel field. Systematic literature reviews (SLRs)
and bibliometric assessments are vital for orienting new studies. Grant and Booth [44]
underlined the significance of carefully compiled summary data, which assist scholars in
making accurate choices during their research efforts. Within this scope, a summary of
review studies in this field is given in Table 2.
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Table 2. Summary of review studies on post-disaster reconstruction.
The Focus of . Software Literature
ID Study the Study Scope Database Period Research Type Method Tool Review Type
CINAHL
Cochrane
ERIC
Key indicators Embase Literature
1 Nath et al. [10] for assessing 181 Global Health - . .NO . review and RefWorks Qualitative
ost-disaster shelter documents Ovid bibliometric Semi-structured
P PsycINFO interviews
PubMed
Sociological Abstracts
Google Scholar
. Cultural adequacy in
2 Sukhwani, V. post-disaster 37 documents Scopus and ScienceDirect 2008-2020 . .NO . Literature review - Qualitative
etal. [17] . bibliometric
temporary housing
. Decision-making .
3 Pezzica challenges related to 200 Scopus 1978-2020 . .NO . . Systematlc. - Qualitative
etal. [15] . . documents bibliometric literature review
post-disaster housing
Comprehensively
reviews and
Baarimah BIM for post-disaster 75 _— . conducts a . o
4 etal. [16] reconstruction documents Scopus 2010-2021 Bibliometric bibliometric VOSviewer Quantitative
analysis of
existing literature
Google Scholar
Science Direct
Research Gate
5 Shaikh etal, [1g] ~ Disaster knowledge 80 Scopus 2001-2021 _ Noo Comprehensive - Qualitative
management documents Jstor bibliometric literature review
Springer
Emerald

Semantic Scholar
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Table 2. Cont.
The Focus of . Software Literature
ID Study the Study Scope Database Period Research Type Method Tool Review Type
Housing recovery
6 Wang and with conventional 169 World Housing 2000-2022 No Systematic } Mix
Ng. [19] construction for documents Encyclopedia bibliometric literature review
post-earthquake
Bhandari Features of modular 72 Google Scholar, Web of No Con}prehen.swely .
7 cross-laminated . 2009-2021 1. . reviews existing - Mix
etal. [45] . . documents Science, and OneSearch bibliometric .
timber construction literature
Barriers to
Rahmavanti and community 36 SCOPUS, Web of Science, No
8 Y participation in JSTOR, Science Direct, and 2007-2022 I . Scoping review NVivo Mix
Rukmana [46] . . documents bibliometric
post-disaster housing Google Scholar
reconstruction
Perrucci and Trends in temporary 106 No . . .
? Baroud [47] housing management documents ) 1979-2020 bibliometric Scoping review ) Mix
Political participation WoS
Monsalve and community ScienceDirect No Systematic -
10 et al. [48] resilience in the 22 documents PubMed 2013-2023 bibliometric literature review ) Qualitative
disaster risk process: EBSCO
. Research trends No Systematic o
11 Yi and Yang [49] of PDR 88 documents Scopus 2001-2013 bibliometric literature review - Qualitative
Web of Science
Scopus .
Challenges of Comprehensive
12 Felix et al. [50] post-disaster 181 Google Scholar 1978-2011 _ Noo review of existing - Qualitative
temporary housin documents ScienceDirect bibliometric literature
porary & Wiley Online Library
SpringerLink
. N EBSCO, Engineering
Harriss Humanitarian shelter 20 . No . . C
13 etal. [51] self-recovery documents Village, ProQuest, PubMed, 1970-2018 bibliometric Literature review - Qualitative

and Web of Science
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Table 2 lists systematic reviews concerning post-disaster reconstruction, highlighting
their contributions. Most studies utilize comprehensive literature reviews [10,17,18] and
systematic literature reviews [15,19] to synthesize existing knowledge and identify key
risk factors. Additionally, several studies focus on the challenges and improvements in
temporary housing [50,51], while others emphasize the role of decision-making [15] and
disaster knowledge management [18] in enhancing housing resilience. Pezzica et al. [15]
and Harriss et al. [51] also span extended periods to analyze historical patterns. All
these studies reviewed the literature qualitatively within the post-disaster reconstruction
framework and their subjects.

Scholars have increasingly adopted quantitative review approaches, including meta-
analysis and bibliometric analysis, to boost prior qualitative evaluations in the field of
study [52]. Only one study [16] conducted bibliometric analyses when the relevant literature
in this domain was reviewed. Baarimah et al. [16] investigated BIM for post-disaster recon-
struction using VOSviewer. Notably, quantitative review studies have yet to be conducted
in the RoPDR, restricting access to complete knowledge within this field. Performing a
thorough bibliometric study utilizing a combination of review methods is essential to fill in
the existing deficiencies in research, especially in addressing the origins of RoPDR. This
research diverges from prior studies in the following aspects:

(1) It comprehensively contains post-disaster reconstruction risks, regardless of geograph-
ical limitations.

(2) It enhances comprehension of the present state of scholarly research on RoPDR and
gives significant perspectives on trends and knowledge mapping.

The unique contribution of this study lies in its being the first bibliometric analysis on
RoPDR, providing a holistic, global perspective that previous research has lacked. Unlike
earlier studies, which focused on specific countries and employed qualitative or quantitative
methods, this research uses bibliometric and content analysis to reveal patterns and trends
across the entire field objectively, reducing the subjectivity found in traditional reviews.
Additionally, it offers a comprehensive examination of temporal trends, geographical
distributions, key contributions, and thematic evolution, identifying significant research
gaps and proposing future research directions, thus advancing the RoPDR literature with
new insights and methodologies.

3. Research Methodology

This study aims to unveil the RoPDR with a comprehensive and holistic approach
using bibliometric analyses. The following are the research questions that fall within this
broad objective:

RQ;: What patterns are observed in the yearly spread of RoPDR documents and
citations, and how do these patterns enhance the field of RoPDR?

RQ,: Which nations are the leading contributors to research on RoPDR?

RQj3: Which academic journals and scholars make substantial contributions to the
study of RoPDR?

RQy: What are the most commonly occurring keywords in RoPDR publications?

RQs: What is the relationship among the key terms?

RQg: What temporal trends can be identified by analyzing keywords in RoPDR across
different periods?

RQy: What are the prevailing themes and patterns identified in the literature regarding
RoPDR?

RQg: What are the risks associated with post-disaster reconstruction?

Responding to RQ; helps us to investigate the temporal patterns of RoPDR literature.
It assists in understanding the evolution of interest and scholarly focus in this field, offering
insights into how knowledge in RoPDR has developed over time. Understanding which
countries lead in RoPDR research highlights geographical trends and global collaboration
in addressing post-disaster challenges. This can also reveal disparities in research focus
between more developed and less developed nations by answering RQ,. Identifying key
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journals and scholars helps map the influential voices in RoPDR, offering insight into
where impactful discussions are being published and which researchers are driving the
field forward. This is crucial for understanding the scholarly landscape and recognizing
authority within the discipline within RQ3. Countering RQj aids in analyzing recurring
keywords and uncovers the central themes and areas of focus within the RoPDR literature,
offering a snapshot of the field’s current research priorities. This helps outline the scope
of the literature and focuses future research efforts. Examining the relationships between
keywords provides insights into how different concepts and topics in RoPDR are inter-
connected regarding RQs. Tracking how keywords change over time identifies shifts in
research focus and emerging topics in RoPDR. This is critical for understanding how new
challenges, risks, or approaches in reconstruction gain prominence in response to evolving
global contexts regarding RQg. Identifying prevailing themes offers a comprehensive
understanding of the dominant discussions and theoretical frameworks in RoPDR. This
synthesis helps consolidate existing knowledge within RQ;. Finally, the core objective of
the study is to explore the risks of post-disaster reconstruction. Understanding these risks
is essential for both theoretical contributions and practical applications in policymaking
and reconstruction efforts. RQg ties directly to the study’s overall aim.

Bibliometric analysis was utilized to meet the goals and address the research questions
through a systematic, transparent, and reproducible approach [50]. Figure 1 illustrates the
analytical approach employed in this study.

7

START i i
o ! i
Identifiction of Database ! f

|
i
[ Identiﬂcatlnn:of Keywords ]
1
|
1
|
n
T
i
i

{Identiﬂcatinn of Inclusion and Exclusion Criteria

Extraction and Evaluation of Bibliometric Data

[ Screening and Evaludtion of Refrieved Studies ] !

I Bibliometrix R-Package S 5

N | | i
| |

v Y v

Metrological Analyses-Overview of RoPDRs ]

Keyword Analyses } i { Content Analyses } iy il

[ Keyword ﬁeqpenwana\ysls } !
[
[

[ Distribution of publidations and citations ] Thematical nehwnrkanalm} i

[ Active countfies analysis Keyword-mapping analysis } ! { Cluster gnalysis } Wi

v E g

{ Thematic kvaluation } 2l

[
b
Trend topic analysis i !

Temporal trends of keywords | |

Bibliometric Analyze

[ Leading researchers

V

[ Citiation analysis

[ Most relevant journal and influential journals ] i

Figure 1. Framework of methodology.

Several analyses were conducted using the methodology framework (Figure 1). Table 3
presents the nomenclature of the terms used in the analyses.
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Table 3. The nomenclature table of terms and abbreviations.

Term-Abbreviations Description

SCP Single-country publishing

MCP Multi-country publishing

TC Total citation

NPs Number of publications

PY-start The year of author(s) first contribution to the field.
LCs Local citations

GCs Global citations

3.1. Selection of Database and Keywords

The first step in this bibliometric research is to choose a database that will provide
high-quality data for analysis. This paper utilizes the WoS database for data collection
in alignment with numerous prior bibliometric investigations [52-55]. The WoS is the
foremost resource for bibliometric analysis, owing to its rigorous global indexing of the
most impactful literature [56]. Moreover, WoS utilizes sophisticated citation-matching
algorithms that outperform Scopus [57], reinforcing its suitability as the primary data
source for this study [20].

The subsequent stage is the extraction and filtration of data from the selected database.
The SLR protocol was followed for the obtained studies, as shown in Figure 2. Establishing
inclusion and exclusion criteria is essential in SLR for filtering retrieved research papers
and retaining only relevant ones [58]. The search string utilized in the WoS Core Collection
database is as follows: ALL FIELDS = “post-disaster temp* hous*” OR “post-disaster temp*
hous*” OR “post-earthquake temp* hous*” OR “post-earthquake temp* hous*” OR “post-
disaster reconst*” OR “post-disaster reconst*” AND “risk” NOT “infrastructure” NOT
“highway” NOT “road” NOT “tsunami” NOT “hurricane” NOT “thermal”. The character
“*” specifies a wildcard search to identify more relevant term variations. To refine the search
criteria, the term “NOT” was used to exclude specific keywords, ensuring the exclusion
of irrelevant studies. This search was conducted in May 2024, resulting in 594 articles.
Conference papers, books, and book chapters were excluded due to widespread criticism
regarding their insufficient peer review process [52]. To acquire relevant papers, explicit
inclusion and exclusion criteria were established to effectively filter the collected research
and retain only the pertinent studies. Therefore, particular standards were developed to
assess the literature. The inclusion criteria were as follows: (1) studies explicitly focusing
on risks in post-disaster reconstruction; (2) research published in peer-reviewed journals;
and (3) research indexed in SCI-E, SSCI, and AHCI. This selective approach to academic
journals is strategic, as these articles generally maintain elevated quality requirements [52].

The exclusion criteria included (1) studies conducted in foreign languages other than
English and (2) studies that lacked accessible full-text resources. Following the application
of these requirements, 107 articles have been chosen. When studies in a language other
than English and articles not indexed in the specified indexes were excluded, 412 studies
were obtained.

The authors reviewed all the papers” abstracts, introductions, and conclusions to
confirm their relevance. Out of the 412 articles, 208 were found to be unrelated to the scope
of the study. Consequently, 204 articles were selected for further evaluation (Figure 2).
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Figure 2. Data gathering process.

3.2. Assessment of the Acquired Research

The concluding phase consisted of evaluating the gathered data. These articles were
exported as tab-delimited files and used for bibliometric analysis. The 204 carefully chosen
articles were thoroughly examined using R programming. Various article attributes, such

as “author”, “document type”,

VZa7i

journal”, “language”, and “number of cited documents”,

were evaluated, with complete data records obtained for the majority. Minor discrepancies
were observed in the abstract, cited reference (less than 1%), and DOI (less than 5%). An
18.63% data discrepancy in more terms was identified due to author errors (Table 4).

Table 4. The accuracy of bibliographic metadata imported into the RStudio.

Metadata Description Missing Counts  Missing % Status
AU Author 0 0.00 Excellent
DT Document Type 0 0.00 Excellent
SO Journal 0 0.00 Excellent
LA Language 0 0.00 Excellent
NR Number of Cited References 0 0.00 Excellent
PY Publication Year 0 0.00 Excellent
TI Title 0 0.00 Excellent
TC Total Citation 0 0.00 Excellent
AB Abstract 1 0.49 Good
C1 Affiliation 1 0.49 Good
CR Cited References 1 0.49 Good
RP Corresponding Author 1 0.49 Good
DE Keywords 6 2.94 Good
DI DOI 10 4.90 Good
1D Keywords Plus 38 18.63 Acceptable
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3.3. RStudio Bibliometrix

The next stage entailed performing a bibliometric analysis through quantitative tech-
niques utilizing the RStudio Bibliometrix, an instrument to develop an extensive repre-
sentation of the research domain. While various software are available for bibliometric
analysis [59], these tools often involve complex procedures that can be challenging for
researchers [60]. Conversely, the RStudio Bibliometrix tool, widely used in systematic liter-
ature reviews (SLRs), utilizes extensively R-coded software [60,61]. This tool offers three
levels of analysis—source, author, and document—and presents three unique methods to
evaluate the knowledge structure within the examined literature: conceptual, intellectual,
and social. Furthermore, it provides enhanced flexibility and integrates graphical ele-
ments from various bibliometric applications. Employing quantitative analyses in RStudio
Bibliometrix facilitates a deeper insight into research trends and the scientific literature.

The RStudio Bibliometrix tool was used in this study for several essential objectives:
(1) identifying the principal inclusion materials for articles in pertinent domains; (2) as-
certaining the most-cited scholars in these particular topics; (3) analyzing the keywords
used by authors to classify article information; and (4) clustering keywords to uncover the
core framework within the literature. The methodology employs quantitative methods,
establishing a solid basis for addressing the analysis’s questions and enhancing the aware-
ness of the RoPDR. The combined strategy guides the analysis, outcomes, findings, and
suggestions, ensuring unity with the general investigation structure.

4. Findings
4.1. Metrological Analysis—Overview of RoOPDR Research

The initial stage of the bibliometric study was metrological analysis, which provides
an overview of the RoPDR domain.

4.1.1. Publication and Citation Distributions

RStudio Bibliometrix has provided knowledge on the annual distribution of articles
and corresponding citations. This analysis encompassed parameters like annual average
citations, publishing totals, and total citation figures, illustrated in Figure 3.

35 60

30 A 50

25
40

20
30
15

20
10

10

Number of Publication per Year
Cumulative Total Citation per Year

0 0

1993 1998 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
=—@— Number of publication per year ——@-— Average Citations Per Year

Cumulative Total Citation Per Year =~ seereeees Polinom. (Number of publication per year)

Figure 3. Distribution of RoPDR publication citations.

Figure 3 demonstrates a steady upward trajectory in publications about RoPDR from
1993 to 2024, characterized by a yearly increase of 5.33%, despite some variations.

Notably, noticeable gaps existed between 1993-1998 and 2007, when only one research
was conducted. The lack of relevant research during this period may be due to many vari-
ables, including insufficient planning for strategy, the intricate nature of recovery initiatives,
and funding challenges. One possible reason is governments’ and non-governmental orga-
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Countries

nizations” widespread reliance on ad hoc tactical planning rather than pre-disaster strategic
planning in the chaotic post-disaster environment. This lack of strategic planning may
have hindered the initiation and execution of comprehensive research studies during those
years. Another plausible explanation could be related to publication patterns within the
academic community. During certain periods, research output may have been influenced
by broader academic trends, such as shifts in disciplinary focus, variations in funding for
disaster-related studies, or publication delays due to the complex nature of conducting
research in post-disaster settings. These factors may have contributed to the observed gaps
in the literature.

Moreover, the complexity of post-disaster recovery programs, especially in large
metropolitan areas, may have posed challenges in addressing the wide range of housing
needs that emerge after a major disaster. This complexity could have deterred researchers
from undertaking in-depth studies on the risks associated with post-disaster reconstruction
during specified periods. Additionally, the availability of funding sources for post-disaster
reconstruction, particularly in developing countries with low tax ratios and ongoing fiscal
pressures, influenced the limited number of studies on this topic.

The trend of increase peaked in 2022, indicating the highest volume of publications
on RoPDR. This reflects growing curiosity and prevalence in the subject. The increase
in scholarly endeavors in 2022 could be linked to increasing recognition of the need for
safer reconstruction practices, a deeper understanding of well-being determinants, a shift
towards promoting development in reconstruction efforts, and a focus on critical success
factors in community-based projects. Broader publication patterns could also influence this
peak, as recent research may still be undergoing the review process. As a result, the 2022
surge may partly reflect the timing of publications catching up with research conducted in
prior years but be delayed in reaching publication.

An analysis of the total citation pattern throughout the years demonstrated a consistent
and gradual increase, signifying the rising prominence of RoPDR as a topic. In contrast,
the biennial median of references exhibited fluctuations, with yearly variances noted.

4.1.2. Active Countries Analysis

The data analysis showed that 33 countries actively contributed to research on RoPDR.
Figure 4 visually represents the top 20 countries based on their publication counts.

Corresponding Author's Countries

CHINA-
USA-

JAPAN -

ITALY -

UNITED KINGDOM -
AUSTRALIA-
CANADA -
TURKEY -

NEW ZEALAND -
SPAIN-

IRAN -
NETHERLANDS -
PORTUGAL -
BRAZIL -

INDIA=
INDONESIA -
KOREA -
PAKISTAN -
SINGAPORE -

CHILE -

0
N. of Documents

Collaboration

B sce
0 wee

5

=3
=3
S
w
&

SCP: Single Country Publications, MCP: Multiple Country Publications

Figure 4. Total number of articles, SCP, and MCP by the most active 20 countries.
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Figure 4 displays data regarding the quantity of articles, single-country publishing
(SCP), and multi-country publications (MCP). As represented in Figure 4, China led with a
significantly higher number of publications than other countries, with 33 papers. Of them,
22 are single-country publications, and 11 are collaborations between many countries. The
improved scholarly output in China is due to the country’s robust dedication to pursuing
recovery after disaster initiatives, impacting private-sector economic growth. China has
developed a structured research framework and a bottom-up strategy for catastrophe
observing and ahead-of-time warning, facilitating its engagement in after-disaster research
studies [62]. India, Turkey, Brazil, and Chile significantly lacked collaborative efforts.
According to the MCP to SCP ratio, Iran was the most collaborative country proportionately.

4.1.3. Most Relevant and Influential Journals

Papers concerning RoPDR appear in various academic journals. The dataset, consisting
of 204 articles on RoPDR published between 1993 and 2024, includes contributions from
79 unique journals. Quantifying the articles focusing on RoPDR helps identify the most
influential journals in this field. Figure 5 presents the highest-ranked journals with the
most significant release outcomes related to RoPDR.
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Figure 5. The top 10 most relevant and influential sources publishing RoPDR papers.

Figure 5 illustrates that many publications serve as pivotal centers for examining
RoPDR. The International Journal of Disaster Risk Reduction, Sustainability, Disasters,
Natural Hazards, and Disaster Prevention and Management were notable contributor
journals to research RoPDR.

These five publications have regularly approved manuscripts covering many issues
pertinent to RoPDR, including hazard assessments, methods for reducing risks, sustainable
recovery techniques, and policy effects. These topics are crucial for understanding and
improving post-disaster scenarios. Thematic correlations are intricately linked to RoPDR,
significantly correlating with the elevated accepted rate of research publications in these
prestigious journals. Moreover, Sustainability, Natural Hazards, International Journal of
Disaster Risk Reduction, Disasters, Disaster Prevention and Management are the most
influential sources with the highest h-index value.

4.1.4. Leading Researchers

An exhaustive study of author information within the assembled dataset has discov-
ered researchers in the discipline. Table 5 ranks the top 10 leading researchers who have
made significant contributions to RoPDR articles, respectively, based on critical indicators
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such as h-index, total citations (TC), number of publications (NPs), and the year of their
first contribution to the field of post-disaster reconstruction risks (PY-start).

Table 5. Top ten leading researchers in the field of RoPDR.

No Author h-Index TC NP PY-Start TC/Y
1 Pons O. 4 188 4 2016 23.5
2 De La Fuente A. 4 178 5 2016 22.25
3 Amin Hosseini SM. 4 176 4 2016 22
4 Wilkinson S. 4 146 5 2013 13.27
5 Lizarralde G. 4 121 4 2006 6.72
6 Fayazi M. 4 53 5 2013 4.82
7 Imperiale Aj. 3 188 3 2016 235
8 Vanclay F. 3 188 3 2016 23.5
9 Feio A. 3 171 3 2013 15.55

10 Felix D. 3 171 3 2013 15.55

As shown in Table 5, Pons O. is the most prominent academic in the domain of RoPDRs,
as evidenced by his greatest i-index and TC. Regarding the h-index, he is succeeded by De
La Fuente A., Amin Hosseini SM., Wilkinson S., Lizarralde G., and Fayazi M.

Figure 6 illustrates the academic contributions of authors as they have evolved through-
out 2006-2024. The size of the circles in the graphic is directly proportionate to the scale
of their production, increasing in size by the NP each year. Large bubbles in specific
years indicate peak periods of high productivity and citation impact for these authors. In
particular, Pons O. reached the highest TC/Y ratio in 2016 (23.5), followed by De La Fuente
A. (22.25) and Amin Hosseini SM. (22). The data suggest that the study conducted during
this period had an additional substantial influence compared to that of other scholars.
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Figure 6. Productivity patterns of the top 10 researchers in the RoPDR domain over time.

4.1.5. Citation Analysis

Citation analysis is conducted to uncover and investigate the most frequently cited
publications and their relationships in the field of RoPDRs. It is a widely used method
to investigate a research topic’s intellectual structure. Table 6 lists the top ten most cited
publications in the field of RoPDRs and their local citations (LCs) in descending order by
the number of global citations (GCs). The frequency with which others reference a paper in
the dataset of 204 publications is termed LC and serves as a measure to assess the influence
of these papers in the RoPDRs research domain. The WoS core collection database circles
around an article based on its GC or the number of times it receives citations.
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Table 6. Top 10 cited papers on the RoPDRs research field.

Article :
LC GC LC/GS Ratio Subject
Author Journal Year (%)
Bolin R. [63] Disasters 1998 2 164 1.22 Unmet recovery needs
Imperiale Aj. [64]  Journal of Rural Studies 2016 4 121 331 Local community
resilience
Torok Mm. [33] ]ourn.al. of Colmpu.tmg in 2014 0 117 0.00 3D craFk detect19n .for
Civil Engineering post-disaster building
Johnson C. [4] Disasters 2007 25 111 22.52 Strategic planning
Felix D. [50] Habitat International 2013 0 107 0.00 Temporary housing: A
state-of-the-art survey
. .. . i Sustainability of
Amin Hosseini Sustainable Cities .
SM. [65] and Society 2016 0 93 0.00 post—dlsas.ter terr}porary
housing units
International Journal of o1
Mannakkara S. [66] Managing Projects 2014 8 80 10.00 Buﬂdmg back better for
. . post-disaster recovery
in Business
Construction Systems view of
Johnson C. [67] Management 2006 20 79 25.32 temporary
and Economics housing projects
Environmental Economic impact of the
WuJ. [68] Earth Sciences 2012 0 78 0.00 Wenchuan Earthquake
Amin Hosseini Journal of Construction Sustainable site location
Engineering 2016 70 7.78 1.83 of post-disaster

SM. [69]

and Management

temporary housing

Hosseini et al. [69] have received the most LC (70), and Bolin and Stanford [63] have
the most GC (164); both are much higher than the other records. Despite Bolin’s relatively
low LC/GC ratio, his high global citation count suggests that he has a significant inter-
national impact. The higher number of local citations indicates Amin Hoseini SM’s local
importance in sustainable construction practices. Local Citations/Global Citations (LC/GC)
metrics have been used to eliminate the impact of the publication year. A high LC/GC
ratio indicates that the article has significantly impacted its local academic community
or geographical region. Researchers and stakeholders can use this ratio to identify arti-
cles that have been key in shaping discussions and advancing knowledge within specific
local contexts.

4.2. Keyword Analyses

Keyword analysis was conducted through keyword frequency analysis, keyword
mapping, and examining temporal trends.

4.2.1. Keyword Frequency Analysis

This study conducted a thorough bibliometric analysis using a set of 419 keywords de-
rived from 204 articles. Particular terms had equivalent or comparable implications, possi-
bly resulting in errors. In contrast to other bibliometric tools, the R-tool can aggregate these
keywords and mitigate possible issues by categorizing comparable phrases under principal
representatives, as seen in Table 7, thus improving the precision of keyword analysis.

Figure 7 displays the most used keywords and their corresponding frequencies in the
RoPDRs domain. Figure 7 links each keyword to data points in the form of blue circles, with
numerical values indicating the frequency of occurrence. The most frequently occurring

i Iy

keywords in the dataset are “disaster”, “reconstruction”, “recovery”, and “earthquake”.
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This suggests that the dataset focuses on catastrophe management, disaster recovery efforts,
and other related issues.

Table 7. Synonymous words.

Word Consignification
disaster risk management Disaster risk reduction
post-disaster post-disasters; post-disaster; post disasters; aftermath of disaster; aftermath of disasters
post-earthquake post-earthquake

short-term recovery; short term recovery; short-term housing recovery; short term

short-term reconstruction .
housing recovery

long-term recovery; long term recovery; long-term housing recovery; long term

long-term reconstruction .
housing recovery

post-disaster reconstruction; post-disaster recovery; post-disaster recovery; post-disaster
recovery effort; post-disaster recovery effort; post-disaster rebuilding; post-disaster
rebuilding; housing reconstruction; post-disaster housing reconstruction; post-disaster
housing reconstruction

post-disaster reconstruction

deployable structure; deployable structures; post-disaster housing; post-disaster housing;

temporary housing tran.sitional shelfcers; temp(?rary shelteljs; temporary houging units; p.erman(snt r?sidgnces;
disaster housing; post-disaster public housing; post-disaster public housing; interim

housing; housing after disaster; housing after disasters; temporary accommodation units

disaster disasters; natural disaster; natural disasters

Most Relevant Words
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Figure 7. Frequently used words in the field of RoPDRs.

4.2.2. Keyword-Mapping Analysis

Researchers typically choose keywords for an article, whereas indexers establish
keyword-plus terms to reflect the article’s content more accurately. This study utilized data
from keyword-plus terms in the keyword-mapping analysis, differing from the approach
taken in prior review studies. The Walktrap algorithm [70] is recognized for its efficacy
in identifying term communities and constructs a pair-wise system to visualize keyword
mapping. This method explores the structure of a specific word, generates nodes, classifies
them, and groups similar nodes within an identical group [70]. Figure 8 depicts a network
of keywords, with links representing their interactions. The nodes” dimensions and the
lines” width indicate the importance and frequency of connections, respectively.
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Figure 8. Keyword network analysis.

The most prominent words in Figure 8 are “disaster, reconstruction, resilience, risk,
and management”. Other significant words are “framework, design, lessons, participation,
policy, model, community resilience, climate change, health, and vulnerability”.

Cloud-based tools have been recognized as efficient resources for disaster risk man-
agement [71,72]. Figure 9’s word cloud analysis offers a comprehensive overview of the
essential concepts inside the field’s context and their interrelations. The main themes of
this study are “disaster”, “reconstruction”, and “resilience”. The other vital factors are

“recovery”, “earthquake”, “risk”, and “management”. Pre-disaster vulnerabilities, disaster
effects, post-impact responses, and post-disaster situations influence recovery [73]. An es-
sential aspect of successful post-disaster recovery activities is comprehending the causative
elements contributing to community recovery and the mobilization mechanisms required
for rebuilding [74].
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Figure 9. Word cloud analysis of RoPDRs.
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4.2.3. Temporal Trends of Keywords

Keyword trends from the past two decades were analyzed to better understand how
subjects have evolved over different periods. Figure 10 shows the total number of uses
of various keywords from 2007 to 2024. It also presents the variation in keyword usage
frequency over time, providing significant knowledge of the shifting trends. The main terms

identified in the analysis were “reconstruction”, “recovery”, “earthquake”, “resilience”,
and “disasters”.

Words' Frequency over Time

Figure 10. Total frequency based on keywords.

Figure 10 indicates that preliminary research in this research field mainly concentrated
on the word “recovery” in 2007. In subsequent years, especially in 2013, studies focused
on “reconstruction” and “earthquake”. One significant reason for this shift could be the
recognition that post-disaster recovery is a multifaceted process that involves rebuilding
physical infrastructure and addressing social, economic, and environmental aspects [75].
Research indicates that hasty or simplistic rebuilding attempts may introduce additional
hazards and obstacles, highlighting the need for a more thorough approach to recovery [76].
As research advanced in this domain, various other parameters were explored. The term
“resilience” in 2016 indicated the broadening range of investigation. Resilience, within
the framework of disasters, refers to enhancing systems’ capacities to anticipate, take in,
recuperate from events, and modify effectively in light of potential difficulties, thereby
increasing their security [77]. This broader understanding of resilience emphasizes recover-
ing from disasters and preparing for and adapting to future risks. Resilience constitutes a
continuous learning process for individuals, families, communities, and society to enhance
preparedness, response, and recovery from disaster events [75]. This shift towards re-
silience reflects a proactive and forward-thinking approach to post-disaster reconstruction,
emphasizing the importance of continuous learning and adaptation to build more resilient
communities. Moreover, the extended duration of the research and publication process
can lead to a concentration of topics related to recent disasters. This highlights the need
to recognize that, although post-disaster research may seem to capture long-term trends,
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Development degree
(Density)

the timing of publications may coincide with particular events that prompt heightened
academic attention.

4.3. Content Analyses
4.3.1. Thematic Network Analysis

Thematic Network Analysis (TNA) is a qualitative research method employed to
discern, examine, and depict recurring patterns within qualitative data. This approach
facilitates organizing and depicting topics in a network structure, enhancing comprehension
of the intricate interconnections among various subjects. Furthermore, TNA includes
projecting the keywords from the dataset onto a two-dimensional framework to create a
categorization [78].

Figure 11 is a strategic diagram widely used in TNA to visually represent and analyze
the connections between topics based on their level of density and importance [59,79].
Four quadrants divide the strategic diagram: niche themes (top left), motor themes (top
right), emerging or declining themes (bottom left), and basic themes (bottom right) [59,79].
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Figure 11. Thematic mapping.

The “Motor” themes (Quadrant I) are crucial and significantly impact other topics.
Topics such as “impact assessments”, “emergency”, and “disaster recovery” are extensively
developed and central, indicating that they are fundamental to the work and have a
significant impact on other topics. Furthermore, the location of this cluster implies the
importance of these notions, while a more comprehensive investigation of these subjects is
required (Figure 11).

Despite their significant development, “Niche” themes (Quadrant II) may lack context
or significance. In particular, the analysis shows that “communities affected by the 2008
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Wenchuan earthquake” and “uncertainty valuation” are topics that have solid relationships
but could lack substantial impact on the study.

“Emerging/declining” themes (Quadrant III) may be themes with limited progress,
newly emerging, not fully formed, or declining importance. Optimization, quality, ground
motion, and migration appear less developed and less critical, suggesting that they occur
infrequently and require a qualitative analysis.

Themes classified as “Basic” (Quadrant IV) are considered essential but have not been
thoroughly investigated. Analyzing the data, the themes “framework”, “social resilience”,
“vulnerability”, and “risk management” are essential but still not sufficiently developed.
Therefore, these fundamental concepts require further clarification.

4.3.2. Cluster Analysis

A cluster analysis was conducted to present the appearance of distinct clusters through-
out this dataset. This cluster analysis thoroughly summarizes the main disaster-related
terminology topics in construction management. The K-means clustering approach was
conducted, incorporating an association evaluation of the co-citation matrix. To identify the
most appropriate number of clusters, k = 3, 4, and 5 were tested. Atk =5, only two elements
(recycle and reuse) were present in the cluster shown in Figure 12a. However, this situ-
ation must be more critical to form a unique cluster, as stated by Raza [80]. Therefore,
in this research, using the k-means clustering technique with a value of k = 4 resulted in
well-defined and significant clusters (Figure 12b).

Cluster 1, represented in red, is defined as “Complexity of Adaptation and Resilience
Systems in Post-Disaster Reconstruction”, Cluster 2, in blue color, is named “Integrated
Governance and Policy Challenges in Post Disaster Recovery”, and Cluster 3 is defined
as “Sustainability and Performance Risks in Residential Building Reconstruction”. Cluster
4, in green, is named “Social Vulnerability and Community Participation in Sustainable
Reconstruction Projects during post-disaster”.
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Figure 12. (a) Cluster analysis k = 5; (b) cluster analysis k = 4.

4.3.3. Thematic Evaluation

This research involves presenting the results of the analyses of the articles in the
database using three area graphs. Sankey diagrams (Figure 13) defined movement within
various networks and processes [52]. These graphics elucidate the domain’s methods and
the topic’s progress throughout time. This analysis also includes theme evaluation, which
assesses whether the core ideas in the discipline have undergone any changes over time.
The evaluation process facilitates understanding the development and coherence of core

ideas [81].
1993-2017 2018-2021 2022-2024
disaster
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Figure 13. Thematic evaluation of research on RoPDR (1993-2024) using Sankey diagrams.
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Figure 13 shows the thematic assessment analysis in 1993-2017, 2018-2021, and
2022-2024. It provides an overview of the RoPDR theme’s evolution over time.

RoPDR-related research began in the early 1990s. The initiation of research on RoPDR
in 1993 was driven by recognizing the importance of community involvement, the need
for long-term resource planning, the complexity of stakeholder engagement, the pursuit
of sustainable development outcomes, and the challenges associated with resource man-
agement in post-disaster scenarios. From 1993 to 2017, RoPDR-related research primarily
concentrated on exploring themes “resilience”, “community participation”, and “emer-
gency response in disaster management”. Figure 13 significantly emphasizes emergency
response and recovery operations during disasters, focusing on resilience and community
engagement from 1993 to 2017. Regional resilience to hazards denotes a community’s ability
to mitigate risks, manage the repercussions of disasters, and execute recovery initiatives
while reducing societal disruptions. This concept has been a prominent focus. Paton and
Johnston [82] and Arbon et al. [83] underlined the need to assess and build the resilience of
local communities to effectively manage, withstand, and bounce back from disasters.

From 2018 to 2021, we witnessed a shift towards more structured disaster management
and governance, emphasizing policy development, organized responses, collaborative
approaches, and community engagement to enhance resilience and improve disaster risk
reduction efforts. During this period, the Sendai Framework for Disaster Risk Reduction
2015-2030 significantly shaped disaster risk governance by emphasizing an inclusive
approach to development and recovery [84]. Ludin and Arbon [85] proposed strategies
to enhance community disaster resilience, focusing on improving communication, cross-
community cooperation, and aligning community disaster management with international
best practices while adapting them to local contexts.

Between 2022 and 2024, there has been a notable trend towards incorporating the
concepts of sustainable management and long-term resilience into disaster planning and
mitigation efforts. This shift underlines the need to adopt a comprehensive disaster man-
agement strategy encompassing immediate actions, long-term sustainability, and resilience.
These strategies aim to protect human lives, livelihoods, and ecosystems from future dis-
asters [86]. Disaster mitigation techniques aim to mitigate the consequences of natural
and social disasters by minimizing risks and improving capabilities against future disas-
ters [87]. The period from 2022 to 2024 marks a significant shift towards a comprehensive
and sustainable approach to disaster management. This approach combines knowledge
and frameworks to promote long-term resilience and sustainable mitigation. This shift em-
phasizes the importance of holistic methods that address immediate responses, long-term
viability, community adaptability, and effective disaster prevention.

In summary, this thematic evaluation analysis highlights the evolving nature of disas-
ter management and resilience strategies, reflecting a shift from reactive recovery efforts to
proactive, strategic, and sustainable approaches.

4.4. Trend Topic Analysis

Trend topic analysis is a method of analyzing publications to determine the prevalence
of central themes in specific years. The diameter of the shapes is identical to the percentage
of a term’s occurrence in papers. Figure 14 illustrates that current research on RoPDR has

v

shown significant trends across several domains. These include “construction”, “reset-

s A v 7

tlement”, “behavior”, “earthquake”, “resilience”, “design”, “reconstruction”, “recovery”,

77 A v

“risk”, “disaster”, “community resilience”, “impacts”,
“reuse”, “recycle”, and “residential buildings”.

Figure 14 shows that “disaster” and “earthquake” are the most frequently used themes
since 2017. The rising frequency of catastrophic events since 2017 accounts for this phe-
nomenon [88]. Furthermore, researchers have focused on “recovery” due to the critical
stage it represents in the disaster management cycle. This emphasis on recovery reflects a
shift towards more comprehensive disaster management approaches prioritizing response,

preparedness, and recovery phases, which is crucial for achieving sustainable post-disaster

”ou

participation”, “climate change”,
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outcomes [73]. Since 2018, there has been a growing interest in the word “reconstruction”.
The increasing acceptance of “reconstruction” since 2018 may be primarily attributed to
the influence of significant catastrophic events and the subsequent rehabilitation initiatives
undertaken after these occurrences [89]. The term “resilience” has been the most frequently
used since 2015 and will likely continue to be the center of attention among researchers [88].
Additionally, researchers have been using the term “risk” since 2019 and are still interested
in it [90].
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Figure 14. Trend topics in RoPDRs.

5. Discussion

The study relies on a comprehensive, reliable, and superior dataset of 204 research
papers on the origins of RoPDRs. The papers were published between 1993 and 2024
and were acquired from the WoS database. This study on post-disaster reconstruction
risks was approached from various perspectives, employing quantitative methods to
analyze the yearly dissemination of published papers, identify influential countries and
leading researchers, highlight vital journals in the field, and perform keyword analyses and
thematic and trend topic analyses.

(1) The extensive history of research on RoPDRs culminated in 2022, marking the peak
of publication activity in this area. This signifies an increasing fascination with and
widespread appeal for the subject. The rise in research activities in 2022 may be
ascribed to an increasing recognition of the need for safer rebuilding procedures,
a more profound comprehension of the factors that determine well-being, a shift
towards promoting development in reconstruction efforts, and a focus on crucial
factors for success in community-based projects (Figure 3).

(2) An analysis of the economies exerting the most significant influence in this area
indicated that China had the highest number of publications, totaling 33 papers,
exceeding the other countries (Figure 4). The rise in research production in China
may be ascribed to the Chinese government’s unwavering dedication to investing
in post-disaster recovery efforts, which has consequences for economic activity in
the private sector [62]. China has implemented a well-organized academic research
system and a hierarchical policy framework for disaster monitoring and early warning.
This has enabled China to engage actively in post-disaster studies [69]. India, Turkey,
Brazil, and Chile needed joint initiatives. Iran has the highest level of collaboration
relative to its size, as measured by the MCP to SCP ratio.
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This study identified the International Journal of Disaster Risk Reduction, Sustain-
ability, Disasters, Natural Hazards, and Disaster Prevention and Management as the
most prominent journals on RoPDRs (Figure 5).

Pons O. was identified as the most prominent researcher regarding h-index perfor-
mance, followed by De La Fuente A. and Amin Hosseini SM. (Figure 6).

A distinguishing feature of this research, which sets it apart from past bibliometric
studies, is keyword-plus analysis. Researchers usually provide keywords, while
indexers add pluses to improve understanding of the text’s concept, subject matter,
and substance. For this analysis, keyword pluses were used as the main focus of the
research for the article contents. The dataset has a high frequency of terms such as
“disaster”, “reconstruction”, “recovery”, and “earthquake”. These indications imply
that the dataset probably concentrates on the management of catastrophes, attempts
to recover from disasters, and other associated matters (Figure 7).

Many techniques were used to gain a more comprehensive understanding of the
RoPDR domain and highlight the fundamental semantic themes present in textual
data. The methods used encompassed theoretical framework visualization, relationship
structures utilizing spatial information, and the implementation of Sankey diagrams.
Thematic mapping and evaluations were performed to improve the reliability of this
investigation and provide perspectives for future studies. Figure 10 depicts the the-
matic mapping procedure, indicating that the most significant study fields inside the
topic are the new areas of “impact assessments”, “emergency”, and “disaster recovery”
under the overarching “Motor” theme. These topics are extensively developed and
central, indicating that they are fundamental to the field and significantly impact
other issues. The location of this cluster underscores the importance of these notions,
highlighting the need for a more comprehensive investigation of these subjects. Addi-
tionally, the concepts of “communities affected by the 2008 Wenchuan earthquake”
and “uncertainty valuation” are topics with solid relationships to the core themes but
may not yet be significantly influential in the broader scope of research.

An examination focused on a single keyword may not provide a thorough and all-
encompassing dataset. Therefore, this research used the k-means clustering technique.
Employing this approach sets our research apart from prior constrained bibliometric
studies. Unlike prior research, this study generated conceptual clusters using the k-
means algorithm on the keyword-plus network. Figure 12 displays the results of many
efforts to ascertain the ideal number of clusters, concluding that five is the most appro-
priate. After a comprehensive analysis of the terms inside each cluster, we categorized
four clusters into the following classifications: (i) Complexity of Adaptation and
Resilience Systems in Post-Disaster Reconstruction, (ii) Integrated Governance and
Policy Challenges in Post Disaster Recovery, (iii) Sustainability and Performance Risks
in Housing Reconstruction (iv) Social Vulnerability and Community Participation in
Sustainable Reconstruction Projects during post-disaster.

i Complexity of Adaptation and Resilience Systems in Post-Disaster Reconstruc-
tion: The complexity of adaptation and resilience systems in post-disaster
reconstruction involves a multifaceted approach that integrates various princi-
ples and frameworks to ensure sustainable recovery and reconstruction efforts.
Concepts such as “Building Back Better” (BBB) and resilience play a crucial
role in post-disaster recovery [66,91]. Resilience, in this context, refers to the
ability of a social system to anticipate, adapt to, and recover from changes or
disturbances, such as disaster events, by leveraging inherent strengths and
characteristics [92,93]. The BBB approach emphasizes a holistic strategy to
address a wide range of issues and regenerate affected communities resiliently
for the future [94]. Preparedness measures, building skills, and involvement
by the community are emphasized as critical elements necessary for all phases
of post-disaster rehabilitation [95].
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ii.
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The connection mechanisms among various parts of the sociological environ-
ment are essential for fostering the establishment of resilient communities
in impoverished regions. The involvement of local stakeholders, decision-
makers, and managers is vital during the reconstruction phase to adapt strate-
gies and programs that support communities in crisis [96]. Furthermore, suc-
cessfully implementing post-disaster reconstruction projects requires sufficient
funding, high-quality technical assistance, and physical resources [97].
Integrated Governance and Policy Challenges in Post-Disaster Recovery: Inte-
grated governance and policy challenges in post-disaster recovery encompass
a range of complexities that require a coordinated and strategic approach to ad-
dress. The aftermath of disasters often reveals the inadequacies of pre-existing
legislation and governmental systems in effectively managing post-disaster
situations, particularly after large-scale disasters [98]. Inappropriate legislative
frameworks and governance structures can significantly impede the progress
of recovery efforts [98]. The restructuring of governance mechanisms is often
observed post-disaster, leading to an “interministerial decompartmentaliza-
tion” aimed at adapting regulations and administrative procedures to the
unique features of the reconstruction period [94]. Effective governance in
post-disaster recovery involves managing complex environments through
integrated systems that consider governance mechanisms, innovations, recon-
struction approaches, resource management, and stakeholder engagement [99].
The pivotal roles of governance and stakeholder management are crucial in
creating an integrated, resilient system that can navigate the challenges of
reconstruction and recovery [99].

Resilience in post-disaster recovery underscores the capacity to prepare, plan,
take in, recuperate from, and cope with unexpected occurrences, thereby em-
phasizing the critical role of governance in fostering durability [100]. Gover-
nance platforms are critical in strengthening post-disaster recovery efforts
toward disaster resilience by coordinating resources and formulating co-
ordinated policies among diverse stakeholders with varying missions and
goals [100]. Integrating sustainability concepts intentionally from the first
recovery phases is crucial for enhancing resilience and reducing susceptibility
to potential disasters [96]. The management of post-disaster housing recon-
struction presents unique challenges but also offers opportunities to invest in
and develop a more resilient built environment [101].

Sustainability and Performance Risks in Housing Reconstruction: Sustain-
ability and performance risks in post-disaster housing reconstruction projects
are critical considerations that can significantly impact the effectiveness and
long-term success of recovery efforts. The lack of local workforce across all
phases of post-disaster home rebuilding is a significant problem, impeding the
management and sustainability of reconstruction initiatives [101]. Inadequate
resourcing, delays, and poorly funded reconstruction efforts can exacerbate
these challenges, emphasizing the need for comprehensive planning and re-
source allocation [5]. Identifying critical metrics for structural durability in
following a disaster housing recovery is vital to enable comprehensive and sus-
tainable rebuilding initiatives. Comprehending the dynamic interplay of these
variables within the framework of society and the environment is essential
for attaining long-term sustainability in home rebuilding initiatives [96,102].
Inadequate governmental incentives for environmentally conscious housing,
insufficient enforcement of sustainability measures, and a lack of knowledge
on sustainable building technology are significant obstacles to providing envi-
ronmentally conscious housing, highlighting the need to tackle these issues.
Promoting and sustaining safe building practices for resilient housing face
significant barriers, leading to new risks that compound people’s vulnerability
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to future disasters [103]. Safeguarding individuals from disaster risks through
adequate and resilient housing is imperative to ensure community health and
well-being [104]. Challenges like inadequate governmental incentives, lack
of environmental implementation, and insufficient knowledge of sustainable
construction technology are significant obstacles to providing environmentally
conscious housing [105].

vi. Social Vulnerability and Community Participation in Sustainable Reconstruc-
tion Projects during Post-disaster: Social vulnerability and community partic-
ipation in sustainable reconstruction projects during post-disaster scenarios
present various risks that can impact the effectiveness and long-term suc-
cess [106]. Inadequate preparation and execution of post-disaster growth
efforts, including rehabilitation and relocation, may exacerbate vulnerabilities
in catastrophe-affected populations and heighten catastrophe risk in the re-
gion. Delays, inadequate funding, underfunded rebuilding, lack of interaction,
fraud, and policy deficiencies may impede the efficacy of project management
in post-disaster reconstruction, highlighting the need to resolve these diffi-
culties. Participation of communities and self-determination, along with the
involvement of regional organizations that serve the community, is essential
for disaster-affected regions to recover from the devastation and progress
towards sustained reconstructing routes [107]. However, top-down recon-
struction approaches may fail BBB resilient communities due to cognitive and
interactional failures, highlighting the need for inclusive social learning and
socially sustainable transformation in post-disaster reconstruction [64]. The im-
balanced power dynamics in disaster mitigation might persist as a significant
obstacle to sustainable recovery, even with integrating ideas like durability,
building back better, and involving locals in recovery programs [108]. In
post-disaster reconstruction projects, ensuring the active involvement of stake-
holders is essential for developing a consensual project scope definition and
sustainability plan, which are critical elements for the successful recovery of
affected populations [109]. The unavailability of local human resources and
the lack of community empowerment pose significant challenges to the man-
agement and sustainability of reconstruction projects, underscoring the need
for capacity building and community involvement [101]. Effective commu-
nity involvement and participation are crucial to the success of post-disaster
private home rebuilding projects, highlighting the significance of community
engagement in recovery initiatives [110]. Between 1993 and 2017, “resilience”,
“community participation”, and “recovery” were the primary research themes
in this field. However, from 2018 to 2021, the focus shifted to “governance”,
“management”, and “community resilience”. Since 2022, key topics have in-
cluded “knowledge”, “sustainability”, and “vulnerability” (Figure 13). This
study illustrates a distinct path for RoPDR exploration, and Figure 13 shows
that RoPDR is frequently examined through the lens of project management.
This suggests a promising pathway for more investigation into the relationship
between construction management and RoPDR.

6. Conclusions

This paper thoroughly evaluates the literature on the sources of risks associated with
post-disaster reconstruction. Almost three decades (1993-2024) have seen the publication
of more than one hundred research publications aimed at identifying and mitigating
the negative consequences of post-disaster reconstruction risks. Different nations have
discovered numerous risks associated with PDR, yet a cohesive conceptual framework that
effectively links these underlying concerns remains lacking. This research aimed to create
a comprehensive risk map of PDR sources by implementing the following steps: (1) find
well-known researchers and essential papers in the field and (2) come up with key terms
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and main study themes; (3) suggest new research directions; (4) sort the sources of RoPDR
using cluster analysis; and (5) use thematic analysis to find changes in themes within the
RoPDR domain.

The results indicated a notable surge in RoPDR research after 2022. The rise in studies
conducted in 2022 can be ascribed to an enhanced recognition of the need for more secure
reconstruction practices, a deeper understanding of the determinants of well-being, a
transition towards fostering development in reconstruction initiatives, and an emphasis
on crucial variables for achieving projects involving communities. China has a notably
more significant number of publications compared to other nations. The surge in research
production in China may be linked to the Chinese government’s unwavering dedication
to investing in post-disaster recovery initiatives, which has significant consequences for
economic activity in the private sector. India, Turkey, Brazil, and Chile exhibited a notable
absence of collaborative activities, whereas Iran had the highest level of collaboration
concerning its size. The most frequently occurring keywords in the dataset are “disaster”,
“reconstruction”, “recovery”, and “earthquake”. This suggests that the dataset likely fo-
cuses on disaster management, disaster reconstruction efforts, and other related issues.
Pons O. achieved the highest TC/Y ratio in 2016 (23.5), then De La Fuente A. (22.25) and
Amin Hosseini SM. (22). The results indicate that their study during this era had a more
significant impact than that of other researchers. The most important publications in the
RoPDR domain, such as “Sustainability”, “Natural Hazards”, “International Journal of
Disaster Risk Reduction”, “Disasters”, and “Disaster Prevention and Management”, con-
stitute the most significant publications with the greatest h-index value. Additionally, the
research identified four primary clusters of origin for RoPDR. “Complexity of Adaptation
and Resilience Systems in Post-Disaster Reconstruction”, “Integrated Governance and
Policy Challenges in Post Disaster Recovery”, “Sustainability and Performance Risks in Res-
idential Building Reconstruction”, and “Social Vulnerability and Community Participation
in Sustainable Reconstruction Projects”. From 2022 to 2024, there has been a significant shift
towards integrating the principles of sustainable management and long-term resilience into
catastrophe planning and mitigation activities. The results of this research are important
for architectural, engineering, and construction firms as they provide critical insights into
the risks linked to following a disaster rehabilitation. Within this framework, the research
has significant practical and theoretical consequences.

6.1. Conceptual and Empirical Implications

This study employed a thorough methodology to pinpoint the risks of constructing
temporary housing post-disaster design and implementation stages. Previous research
utilizing bibliometric analysis has yet to examine the potential risks linked to the design
and implementation phases of temporary buildings after a disaster comprehensively. This
study’s first analysis determined the average yearly count of publications and citations.
These findings improve our understanding of this topic’s chronological patterns and re-
search development. This study identified increased attention, evolving patterns, and shifts
in focus throughout the years, offering academics and practitioners significant perspec-
tives into the constantly changing nature of RoPDR. Furthermore, these findings provide
a concise overview of the vitality of the discipline, aiding in the assessment of research
enthusiasm and output across the years. The active country investigations examined the
causes of the RoPDR in certain nations, considering the unique circumstances.

The second stage of this study was a keyword analysis, which helped to further
develop the theoretical structure of RoPDR and identify essential themes and links that
influence the discussion in the literature. The keyword frequency analysis revealed promi-
nent themes, offering a quantitative comprehension of the most popular subjects in RoPDR
studies over time. Keyword mapping is a method that uses visual representations to show
the connections between distinct ideas, providing valuable information on the linkages
among various parts of RoPDR. Analyzing temporal patterns in keywords revealed the de-
velopment of emphasis on specific phrases, providing helpful information into the shifting
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scope of studies and emerging areas of interest within the field. Thematic network analysis,
cluster analysis, and thematic assessment enriched the comprehension of the discovered
topics via a more thorough and complete investigation. Cluster analysis enabled a compre-
hensive evaluation of the four clusters in RoPDR research, providing in-depth knowledge
of the data within a particular context. This approach systematically sets up, classifies, and
examines PDR risks. Researchers may develop a theoretical foundation for construction
management research by identifying and understanding these clusters. This conceptual
contribution allows researchers to explore every aspect and reveal its complexity. The
thematic assessment examined the main topics to enhance comprehension of PDR hazards
by analyzing credible evidence, stories, and viewpoints.

6.2. Implications for Management

This study is of considerable relevance to managers and practitioners aiming to miti-
gate the risks linked to post-disaster rehabilitation initiatives. Architectural, engineering,
and construction firms might use the subsequent management and practical implications
to develop solutions to mitigate risks in post-disaster reconstruction projects.

Practitioners should create resistance frameworks that include social, economic, and
environmental factors and adaptation mechanisms under “Complexity of Adaptation and
Resilience Systems in Post-Disaster Reconstruction”. These structures enhance commu-
nities’ capacity to adapt, deal with disasters efficiently, and recover from them. Studying
the development of adaptive behaviors and resilience in disaster-affected communities
provides valuable insights for improving adaptation techniques. Emerging technologies
like artificial intelligence (Al), the Internet of Things (IoT), and blockchain can automate
activities, increase transparency, and provide real-time monitoring. These technologies may
improve adaptive capabilities and decrease the risks associated with recovery. Interdisci-
plinary research, including sociology, engineering, planning for cities, and environmental
science, is essential for successfully tackling the challenges of adaptation and resilience.
This technique allows for comprehensive risk assessment and proactive management,
ensuring the effectiveness of adaptation and resilience initiatives.

Under “Integrated Governance and Policy Challenges in Post-Disaster Recovery”,
practitioners should compare governance strategies and their performance across nations
and disaster types. This research may help determine the most successful models. Inves-
tigating strategies to improve policy coherence and stakeholder coordination supports
effective disaster recovery management. To achieve inclusive and sustainable recovery,
local communities must be included in decision-making, and the role of community en-
gagement must be examined. Analyzing the impact of diverse political and institutional
settings on governance techniques and developing context-specific frameworks may lead
to more successful disaster recovery procedures.

Practitioners should use eco-friendly materials and energy-efficient designs to mitigate
performance risks in restoring residential buildings after a disaster under “Sustainability
and Performance Risks in Residential Building Reconstruction”. It is essential to create
efficient performance monitoring and evaluation methods to quantify the sustainability and
resilience of repaired buildings over time. Researching risk mitigation strategies throughout
the reconstruction process may enhance the resilience and safety of homes. Examining case
studies of successful housing restructuring programs may provide valuable insights and
guidance for future projects.

Practitioners should develop assessment tools to gauge the social vulnerability of com-
munities impacted by disasters within the context of sustainable reconstruction projects.
It is necessary to analyze several models to identify the factors that enhance or impede
community involvement in reconstruction initiatives. It is essential to examine the influ-
ence of local involvement on project objectives, including social cohesion, resilience, and
sustainability. For sustainable rebuilding to succeed, it is essential to develop inclusive
reconstruction plans that address the specific requirements of disadvantaged groups. These
plans should also ensure that these groups are actively involved in the rebuilding process.
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6.3. Limitations and Future Research Directions

This study’s primary significance lies in its ability to shed light on the research prob-
lem and significantly mitigate the RoPDR, which stems from the four identified themes.
Table 8 presents sixteen recommendations for future studies to reduce and control the
RoPDR initiatives.

Table 8. Future research directions.

Cluster No Cluster Future Research Directions (FRDs)
To focus on developing comprehensive resilience frameworks that integrate various
dimensions of resilience (social, economic, and environmental) and
adaptation mechanisms.
Comple.x1ty of Investigate the role of emerging technologies (AI, IoT, and blockchain) in enhancing the
A.c.laptatlon and ) adaptive capacities of communities and systems in post-disaster scenarios.
1 Resilience Systems in
Post-Disaster To understand how adaptive behaviors and resilience evolve in communities affected by
Reconstruction disasters and to provide insights into the long-term effectiveness of adaptation strategies.
To encourage cross-disciplinary research that combines insights from sociology,
engineering, urban planning, and environmental science to address the complexities of
adaptation and resilience.
To evaluate different governance models and their effectiveness in managing post-disaster
recovery processes through comparative studies across different countries and
disaster types.
Integrated . . . . o
To investigate the mechanisms that enhance policy coherence and coordination among
Governance and . . - . .
. . various stakeholders (government agencies, NGOs, and the private sector) involved in
2 Policy Challenges in ;
. disaster recovery.
Post-Disaster
Recovery Ensure that local communities are included in decision-making processes and investigate
the role of community participation in post-disaster recovery.
Analyzing how different political and institutional contexts influence post-disaster
governance strategies and designing context-specific governance frameworks.
Identify sustainable building practices that minimize performance risks in post-disaster
housing reconstruction and use environmentally friendly materials and
energy-efficient designs.
Susftamablhty e'md Develop robust performance monitoring and evaluation frameworks that can assess the
3 Per .orrlf;anc? Risks sustainability and resilience of reconstructed residential buildings over time.
in Housing
Reconstruction To investigate various risk mitigation strategies that can be implemented during the
reconstruction phase to improve the resilience and safety of housing buildings.
To conduct case studies on successful housing restructuring projects to identify best
practices and lessons learned that can be applied to future projects.
To develop comprehensive tools and methodologies for assessing social vulnerability in
disaster-affected communities.
Social Vulnerability
and Community To investigate different models of community participation in reconstruction projects,
Participation in focusing on identifying factors that enhance or inhibit effective participation.
4 Sustainable

Reconstruction
Projects during
Post-disaster

To examine the impact of community participation on the outcomes of reconstruction
projects, including social cohesion, resilience, and sustainability.

To develop inclusive reconstruction strategies that address the needs of vulnerable groups
(women, children, elderly, and persons with disabilities) and ensure their active
participation in the reconstruction process.

This study’s limitations necessitate future research efforts. In the first place, it focused
only on analyzing publications that had been peer-reviewed. Further research can consider
other academic publication forms, such as book chapters. Second, the use of data from
the WoS database may have limitations. Therefore, scholars may explore other databases
like Scopus or Science Direct. Third, this research examined the factors that prompted
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rework in constructing superstructures but omitted factors related to infrastructure and
substructures. There is a distinction between the reasons for rework in substructures and
those in superstructures, which brings to light a possible direction for further investigation.
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