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Understanding the trends and patterns of the relationship between
housing prices and disasters is crucial for economic impact assessment,
risk management, and policy formulation, driven by the unpredictable
and urgent nature of disasters. Despite its significance, the
conceptualization of these terms remains unclear, with no consensus on
their interconnectedness. To address this gap, our study uses a
bibliometric analysis of peer-reviewed literature from the Scopus
database from 1967 to early 2024. The results show that the literature
on the relationship between house prices and natural disasters is still
limited, with only 144 articles available. The topic shows a trend of linear
increase in annual publications. There are two clustered network maps
generated from an analysis through VosViewer. The first cluster focuses
on disaster risk assessment and prevention, while the other cluster
highlights the relationship between housing prices and natural disasters
in the same network. The relationship between housing prices and
natural disasters is generally negative, and different disaster impacts
require different mitigation strategies based on the socioeconomic
conditions of a region. This study emphasizes the need for
comprehensive research with the use of region-based cluster analyses
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to gain deeper insights into the various impacts of natural disasters on
housing prices.
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1. Introduction

Natural disasters often cause significant physical damage to buildings and
infrastructure, which negatively affect property values and lower home prices
in affected areas. According to Kousky (2010), significant physical damage and
increased perceived risk among buyers and investors are the main factors that
cause housing prices to decline post-disaster. The period from 2000 to 2023 saw
significant fluctuations in the occurrence of natural disasters globally; see
Figure 1. Natural disasters include a wide range of events such as earthquakes,
floods, hurricanes, droughts, forest fires, tsunamis, and so on and so forth. The
frequency of disaster events continues to increase due to various factors,
including climate change, population growth, and increasing urbanization,
which often puts more people and infrastructure at risk. The total economic
damage caused has also increased significantly, which includes direct costs
such as damage to infrastructures, homes, and businesses, as well as indirect
costs including lost productivity, emergency response expenses, and long-term
economic impacts on communities and countries.

All of the data shown clearly indicate that houses, the main asset of the
population, are vital, and creating a clear understanding of their insurance needs
is vital and determining their insurance needs is crucial. These are especially
important after a disaster where the impacts only strengthen the need to preserve
property. For example, Bin et al. (2008) propose that disasters cause premiums
on property insurance to rise, which leads to potential and actual property
owners being less likely to buy property, due to the high insurance cost.
According to the analysis and findings in Dixon et al. (2006), high insurance
rates have a negative impact on property market activities, which cause an
outflow of investment from places prone to disasters and where high insurance
rates are expected because the demand for properties is simply low.



Figure 1

Natural Disaster Events and Total Damage Worldwide: 2000 to 2023
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The unique characteristics of houses are fixity, durability, slow rate of
technological change, proneness of neighborhood effects, and sensitivity to
credit (O’Sullivan, 2012). Fixity means that a house cannot be moved from one
location to another which applies to all houses. However, the durability of
houses or resistance to material degradation, means that houses can withstand
the test of time. The slow rate of technological change is also a prominent
feature because technology in house construction does not change as quickly as
other sectors such as information technology. On the same note, all houses are
exposed to, or prone to the environmental conditions of the neighborhood.
These primarily include the quality of schools and security facilities and public
amenities, with all affecting the housing value in one way or another. Finally,
there is sensitivity to credit, which refers to house prices being highly dependent
on the availability and cost of housing credit. Interest rates or credit policies
also tend to have an immense impact on house prices. Then, housing has a
dualistic motive, namely investment and consumption. As Arrondel and
Lefebvre (2001) state, people buy houses because they are considered to be a
consumer good and investment asset.

Government policies for the mitigation of risk of disaster, therefore, contribute
a great deal to house price dynamics. In Der Sarkissian et al. (2022), building
disaster-resilient infrastructure and having tight regulations on zoning can
notably reduce risks and regain confidence in the property market. Besides, the
different effects of natural disasters allow for various changes in demographics
and the housing market across affected regions to vary with long-term effects
(Arrondel and Lefebvre (2001; Graff Zivin et al., 2023). Consequently, Burby
et al. (2001) show that effective spatial planning reduces the economic losses
caused by disasters and creates some degree of stability in house prices.
Innovations in the construction and property industries influence house prices
in disaster-prone areas too. According to Cutter et al. (2003), properties
developed with disaster-resistant technology and stronger construction
materials are valued at higher market prices compared with conventionally built
properties. In line with this, Chang et al. (2010) find that houses situated in an
area that imposes mitigation technologies against natural hazards demand a
higher price premium.

Regional characteristics cause differences in housing market development
(Hernandez-Murillo et al., 2017; Tuzel and Zhang, 2017). A number of regions
are overcoming market slowdown and saturation that are influenced by regional
economic conditions, development prospects, geographical conditions, and
purchasing power. Furthermore, housing market development is in line with the
characteristics of houses, such as location, unit size, age, geographical
conditions, and whether the unit is intended for sale or rent to consumers
(Belsky, 2009; Canepa and Khaled, 2018; Sullivan, 1994; Tsai, 2019).
Purchasing power can also be influenced by social and psychological factors
which play an important role in determining post-disaster house prices. Carbone
et al. (2006) state that social stigma and trauma experienced by the community
can influence the decision to buy or sell property in affected areas. Research by
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Atreya and Ferreira (2015) shows that perceived security and quality of life by
the people in an affected location greatly influence the value of properties.

While diverse, location is an important factor in determining house value,
which Kiel and Zabel (2008) have pointed out as three key drivers: "location,
location, and location". Using a methodical content and bibliometric analysis,
the two objectives of this research are, first, to track the evolutionary path and
complex relationships of the themes that have evolved in housing prices that
concern natural disasters over time, and secondly, to track their geographical
and sectoral focus. In so doing, the study points to the lacuna in the present
research and the imperative necessity for more extensive studies if a proper
understanding of the interrelationship between housing prices and disaster
events is to be obtained. The derived understanding will in turn be useful for
informing policymaking and further research efforts that need to be done to
ensure that policies and plans are strategically based on a sound understanding
of how disasters impact various housing markets in different locations and
sectors. This will provide deeper insights to make them more resilient and better
prepared for the impacts.

2. Materials and Methods

2.1 Organization of the Review

We developed and applied strict inclusion criteria based on the article title,
abstract, and keywords, and used a multi-step screening process. Figure 2 is a
flow chart of the data collection process and outlines the steps, along with the
query string inputted for the search. The initial data collection was completed
on May 15%, 2024. Scopus is selected since it is compatible with VOSviewer,
which is a software used to conduct publication network analyses, and a
powerful tool designed for bibliometric analyses which enables a researcher to
visually map linkages between various keywords and concepts within a specific
research area. It is important to note that VOSviewer can handle data structures
downloaded from Scopus, while data from sources like Web of Science,
Dimensions, and PubMed are cumbersome to manage because they come in
different formats. Besides, Scopus is one of the most important databases
because it has a huge collection of peer-reviewed scholarly literature, a reason
why the articles for this study have been taken from this source. This selection
also precisely fits the topic of the research in the realm of the social sciences as
suggested by Mongeon and Paul-Hus (2016). In addition, the social sciences
entail a number of disciplines that include political science, urban planning,
economics, and geography. More importantly, Scopus has more references and
citations compared to the Web of Science as reported by Visser et al. (2021),
therefore, it is more comprehensive in responding to the purposes of this study.
The Scopus search strategy also includes an advanced search feature to filter
the relevant articles.



182  Nugroho et al.

We use the filters in Scopus for subject area to exclude irrelevant disciplines
based on the criteria in the screening, cleaning, and eligibility steps until we
obtain the final sample of articles for analysis. The first step of the literature
search or the identification step is to input two terms into the document search:
housing price and disaster. By narrowing the keyword scope down to "housing
price" and "disaster", the literature collected will directly align with the research
focus, that is, to investigate the relationship between housing prices and natural
disasters. The time period of the search is set from 1967, which is the first year
that the relevant topics were published, to 2024 which is the most current year
at the time of writing. As the results are limited with only 144 articles, we
manually evaluate the articles.

The second or screening step is to refine the search based on type of document,
including journal and review articles, and books. Book chapters and conference
papers are also included as grey literature that can be useful to minimize
publication bias (Mahood et al., 2014; Paez, 2017). Both also often contain
keywords that are important for bibliometric analyses. All these sources
typically provide findings from case studies or have a conceptual theory built
upon previous experience. Under the filter bar “source type” in Scopus, the
entries for titles of books, book series, conference proceedings, and trade
journals are excluded as individual articles to prevent false positives (i.e.,
duplication of articles) or Type 1 errors. If included, these will cause a false
positive in the result, so these are not counted in the search (Sweileh et al.,
2017). To address Type I errors, we conduct a manual review of all search
results to ensure their relevance to the relationship between housing prices and
natural disasters.

Furthermore, to minimize Type II errors or false negative errors, our approach
includes utilizing broad search terms such as "housing" and "disaster" to cast a
wide net in our initial search. We incorporated related keywords and their
variations, such as "property value", "real estate price", and "home value” for
housing, and "natural hazard", "catastrophe", and "extreme weather event" for
disaster. By conducting iterative searches, we used keywords found in relevant
articles to refine and expand our search terms. We used snowballing, and then
reviewed the reference lists of highly relevant articles to identify additional
studies that may have been missed in the initial database search. Thus, we set a
wide timeframe for our search to capture historical trends and patterns. By
implementing these measures, we balance inclusivity and accuracy in our
literature search, thereby enhancing the validity and comprehensiveness of our
bibliometric analysis.

There are about 103 papers retrieved in total at this stage with only journal
articles as the type of document.
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Figure 2 Data Collection and Retrieval Process
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The third or cleaning step is to exclude documents written in languages other
than English which resulted in 87 papers. The fourth or eligibility step is to
remove the entries that are too removed from the subject of the main topics.
The limitation of keywords helps to filter irrelevant studies that might involve
general market dynamics or impacts of disasters unrelated to the focus, such as
those related to the health care and agricultural sectors. This cleaning process
reduces the "noise" of the data and, therefore, enhances the accuracy of the
analysis. Specific keywords that are found in the title, abstract, and keyword
fields are detailed in Figure 3.
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Figure 3 Keyword Search for Articles in Scopus Database

(TITLE-ABS-KEY (housing AND price) AND TITLE-ABS-KEY (disaster)) AND
(LIMIT-TO (SUBJAREA, "SOCI") OR LIMIT-TO (SUBJAREA, "ECON") OR
LIMIT-TO (SUBJAREA, "ENVI") OR LIMIT-TO (SUBJAREA, "MULT") OR
LIMIT-TO (SUBJAREA, "BUSI")) AND (LIMIT-TO (DOCTYPE, "ar")) AND
(LIMIT-TO (SRCTYPE, "j")) AND (LIMIT-TO (LANGUAGE, "English"))

Cleaning, sorting, and formatting of bibliographic data were initially done in
Microsoft Excel so that the data were ready for the research analysis. Once this
was set up, data related to keyword analysis were exported into VOSviewer.
While Scopus provides the entries based on the queries, some parameters
cannot be found through its online search tools. Hence, the last stage is done
manually to exclude duplicate articles, systematic literature review papers,
editorial papers, and titles of edited books. The steps used in Benita (2021),
Rialti et al. (2019), and Wimbadi and Djalante (2020) are used as reference to
carry out the steps in Figure 2 with 87 entries remaining for analysis through a
bibliometric analysis.

2.2 Bibliometric Analysis

Bibliometric analysis is an exceptional method used for scientific research,
which provides a general view of the tendencies and series of patterns on studies
of a certain topic. Using data from citations, journals published, and works
indexed, the analysis allows researchers to track the development of research
over time, locate leading research centers, and untangle the relationships
between key concepts in this field (Visser et al., 2021). It is, however, very
important to conduct a parallel systematic literature review (Marzi et al., 2020)
for the thoroughness and accuracy of the findings. In the present paper, we
adopt an integrated approach with a systematic literature review to address the
selection of articles, along with a bibliometric analysis to answer the research
questions about housing prices and natural disasters.

A bibliometric analysis can advance research in this field by investigating how
research attention has changed with a more in-depth understanding of the
complex relationship between housing prices and natural disasters. By looking
at prevailing trends in research, researchers may note aspects that have not been
well-studied or understood. This helps in prioritizing research efforts and
proper allocation of research resources into the most crucial and appropriate
areas (Wong et al., 2022). By grasping these research gaps, researchers can
design more focused and meaningful studies to enhance comprehension of the
complex interplay between housing prices and natural disasters, while also
identifying research lacunae that may warrant further investigation.
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3. Results

3.1 Systematic Overview of the Field

The publication trend for research on house prices and disasters retrieved from
the Scopus database is plotted in Figure 4. The plot reveals a fascinating pattern:
while the first study appeared in 1967, there is a gap in research activity between
1968 and 1987. This is followed by sporadic publications, with a single study
in 1988 and another gap until 1995. The landscape began to shift in 2016 with
a modest increase of three studies compared to the previous year. This
momentum continued in 2017 with an additional three studies. However, 2018
witnessed a slight decline of three studies. Fortunately, the period from 2019 to
2023 shows a steady rise in research output, thus indicating a growing interest
in this area. In this study, five studies have been published as of May 15, 2024,
It is interesting that 2023 has the highest number of publications (13 studies).
This analysis of publication trends provides valuable insights into the evolution
of research on the relationship between house prices and disasters.

Figure 4 Number of Scopus Documents on House Price and Disaster
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A cluster map that shows the research trends for house prices and disasters that
span over six decades is provided in Figure 5. More recent investigations, which
are depicted with a yellow line, suggest that for emerging research endeavours,
it is advisable to prioritize a combination of frequency, connectivity, and
recentness. Keywords that exhibit significant frequency and connectivity may
signify extensive previous research, particularly within recent times.
Conversely, in historical contexts, such metrics could imply an exhaustive
exploration of the topic, potentially rendering it less suitable for further
individual inquiry.
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Figure S Housing Price and Natural Disaster Trend
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3.2 Dominant Publishers, Institutions, Countries, and Authors

Our bibliometric analysis reveals that research on house prices and disasters is
published in a wide range of journals, thus reflecting the interdisciplinary nature
of this field. These journals represent a cross-section of different disciplines
including environmental science (e.g., Natural Hazards), economics (e.g., Real
Estate Economics), urban studies (e.g., Journal of Urban Economics), and
sustainability (e.g., Sustainability Switzerland), thus indicating the multifaceted
nature of housing price and disaster research. The breadth of the studies shows
comprehensive coverage of the topic from various perspectives. Many of these
journals, such as the Journal of Urban Economics and the Journal of
Environmental Economics and Management, are well-respected in their fields,
thus suggesting that high-quality research on this topic is being published in
influential outlets. The publication patterns reveal sustained interest in the topic
over time. For instance, Natural Hazards consistently published relevant articles
from 2007 to 2022, with a peak in 2017. This longitudinal coverage allows for
tracking the evolution of research in this area. The recent surge in publications
in journals like Sustainability Switzerland (three articles in 2021) and the
International Journal of Disaster Risk Reduction (two articles in 2022) indicates
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growing attention to this topic in the context of sustainability and disaster risk
reduction. Table 1 lists the number of publications in the journals of concern.

Table 1 Number of Selected Documents Based on Journal

Journal

Number of
Publications

Natural Hazards

(O}

Sustainability (Switzerland)

Real Estate Economics

Journal of Urban Economics

Regional Science and Urban Economics

International Journal of Disaster Risk Reduction

Natural Hazards Review

Journal of Environmental Economics and Management

International Journal of Housing Markets and Analysis

Review of Regional Research

NN |W|W|W|W|WwW|w|h~

Caspian Journal of Environmental Sciences; SpringerPlus;
Population and Environment; Economics Letters; Journal of
Housing Economics; Environment and Planning B: Urban Analytics
and City Science; National Tax Journal; Environmental and
Resource Economics; Economic History Review; Environmental
Science and Pollution Research; Urban Affairs Review; European
Journal of Housing Policy; Journal of Real Estate Finance and
Economics; Evergreen; Land Economics; Finance a Uver - Czech
Journal of Economics and Finance; City; Frontiers in Built
Environment; Public Choice; International Journal of Construction
Management; Social Sciences; American Behavioral Scientist;
Disaster Prevention and Management: An International Journal;
International Journal of Disaster Risk Science; Urban Studies;
International Journal of Emergency Management; Journal of Public
Economics; International Journal of Financial Research; Journal of
Regional Science; International Journal of GEOMATE; Jurnal
Ekonomi Malaysia; Duke Environmental Law and Policy Forum;
Landscape and Urban Planning; International Journal of Urban
Sciences; Cities; International Real Estate Review; PLoS ONE,;
Japanese Economic Review; Property Management; Journal of
Behavioral and Experimental Economics ; Computers, Environment
and Urban Systems; Construction Management and Economics;
Review of Regional Studies; Journal of Economic Dynamics and
Control; Review of Urban and Regional Development Studies;
Journal of Economic Geography; Southern Economic Journal;
ABAC Journal; Studies in Economics and Finance; Journal of
European Real Estate Research; The Social Science Journal; Journal
of Financial Services Research; Urban Science; Journal of Flood
Risk Management; Disasters; and Journal of Forest Economics

Total

87
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Next, we present the most productive authors who examine the relationship
between housing price and natural disasters, as shown in Table 2. To provide
more context, we present the author background information and area of
interest. For example, Lala Ma of the University of Kentucky specializes in
urban economics and real estate, and focuses on the impact of natural disasters
on the housing markets. Meanwhile, Shawn J. McCoy of the University of
Nevada has expertise in environmental economics, particularly in climate
change adaptation and disaster resilience. Laura A. Bakkensen of the University
of Arizona focuses on research on environmental and urban economics, with
emphasis on natural disaster risk and climate change. Furthermore, Jeongseob
Kim of the Ulsan National Institute of Science and Technology focuses on
urban planning and housing policy, including disaster-related housing issues.
Maha Abdelhalim of the Centre Urbanisation Culture Société specializes in
urban sociology and housing studies, including post-disaster recovery.

The Field-Weighted Citation Impact (FWCI) provides insight into the relative
impact of the work of an author. Analyzing the relationship between
productivity (number of publications (NP)) and FWCI reveals interesting
patterns. The FWCI scores range from 0.33 to 2.68, thus indicating significant
variation in the impact of publications across authors. There is no clear
correlation between the NP and FWCI. For instance, Lala Ma has the highest
NP of 3 and FWCI of 2.68, while Shawn J. McCoy has fewer publications (2),
but has been highly cited, with 72 citations. This perhaps suggests that quality
trumps quantity in some cases, where some authors who publish fewer works
score high in terms of the FWCI, which indicates that a high level of
productivity might not solely determine impact.

Note that even though the FWCl is a good metric, it needs to be considered with
other criteria when evaluating the contribution of an author to the field. The
Scopus H-index and total link strength (TLS) are further dimensions; that is,
the impact of an author and his/her network of collaborations. The present
analysis uncovers a variety of different researchers who contribute to housing
price and natural disaster research. The diversity in the indicators underlines the
complexity of the impact measurement in an interdisciplinary field and
highlights the need to consider multiple factors when evaluating scholarly
contribution.

33 Research Stream on Housing Price and Disaster

Following works such as Gorzen-Mitka (2020), Lis et al. (2021), and Majeed
and Ainin (2021), a co-occurrence analysis is used to determine the frequency
that keywords are used in the sample. This approach provides another type of
landscape on the relationships of keywords; hence, the VOSviewer is one of the
many helpful tools that are utilized by setting options directed toward the
specific analysis. This is done by counting all keyword occurrences, using the
"full count method". Given that the dataset is relatively small, the minimum
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threshold of appearance of keywords is also set to a low value of two, which is
lower than the default in VOSviewer. This modification allows for a more
detailed analysis and results in 57 keywords included for network construction.
However, to focus on the core research topic, general terms like "data,"

"article," and "algorithm" are excluded.

Table 2 Most Productive Authors
Author Current Affiliation FWCI | Scopus NP | Cit | TLS
H-index

Ma, Lala University of Kentucky,
Lexington, United States 2.68 10 3 24 8

McCoy, University of Nevada, Las

Shawn J. Vegas, United States 1.02 8 2 2 3

Bakkensen, The University of Arizona,

Laura A. Tucson, United States 1.97 1 2 23 3

Kim, Ulsan National Institute of

Jeongseob Science and Technology, 1.02 14 2 21 5
Ulsan, South Korea

Abdelhalim, | Centre Urbanisation Culture 033 2 5 8 4

Maha Société, Montreal, Canada )

Devaux, Universit¢é du Québec a

Nicolas Rimouski, Rimouski, 0.69 5 2 8 4
Canada

Dubé, Jean Université Laval, Quebec, 112 19 5 3 4
Canada

Kim, Seung | Korea Advanced Institute of

Kyum Science and Technology, 2.38 9 2 8 2
Daejeon, South Korea

Brotman, Kennesaw State University, 0.39 5 5 5 |

Billie Ann Kennesaw, United States )

Notes: FWCI=Field-Weighted Citation Impact; NP=Number of Publication; Cit= Total
Citations; and TLS=Total Link Strength
Source: Author's interpretation with VOSviewer and Scopus Database

The resulting visualization in Figure 6 depicts two distinct clusters of research
topics related to the relationship between house prices and disasters. These
clusters are connected by 483 links with a total link strength of 917. Cluster 1,
highlighted in red (see Table 2 for details), appears to focus on risk assessment,
with "risk assessment" itself having 47 connections to other keywords within
the cluster. Similarly, "disaster" is a prominent keyword in this cluster with 41
links. Intriguingly, "house prices" are positioned within a different cluster.
Cluster 2, depicted in green (see Table 3 for details), revolves more around the
housing market, with "housing market" having 42 connections. However,
"natural disasters" (39 links) and "house prices" (30 links) are also found in this
cluster. It is important to note that while "house prices" and "disasters" appear
in both clusters, they are not the most dominant keywords in either group. To
gain a better understanding of the specific relationship between these two
concepts, see detailed visualizations in Figures 7 and 8.
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Figure 6 Cluster Network Visualization
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The first or red cluster, which represents a core theme, introduces three key
subtopics: risk assessment, sustainability, and disaster prevention. These
elements are fundamental for evaluating housing resilience and recovery
strategies after a disaster. Effective disaster prevention, by putting measures in
place such as building codes and hazard mitigation plans, can significantly
reduce vulnerability to hazards including floods, hurricanes, and earthquakes.
This is particularly important in regions like the United States, Australia, and
China, which are frequently impacted by such events. In these areas, climate
change and legislation further influence property prices. Hedonic and spatial
analyses are used to study price dynamics in floodplains and coastal zones,
conduct critical research to understand reconstruction needs, and develop post-
disaster building codes.

Meanwhile, market conditions, economic growth, and migration patterns are
influenced by factors like weather forecasts, commerce, and environmental
justice. These factors contribute to risk perception, which shape how
communities view threats such as fires and storms. Additionally, methods like
difference-in-differences help with the analysis of the economic impacts of
disasters, thus highlighting the interplay among discount rates, property prices,
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and extreme weather events. This research is crucial for understanding the
economic consequences of disasters, for example, in regions like Italy.

The second or green cluster includes keywords characterized by their
occurrence and house price linkage values, thus indicating that this cluster is in
the early stages of development. Interconnections between keywords are
relatively rare, with 'housing market' being the most prominent with the highest
value of 29 occurrences. Interestingly, housing prices as the main topic
investigated in this study are only linked to 18 other keywords. The data suggest
a valuable opportunity for further exploration of housing and its relationship to
disasters, especially considering indicators such as these.

The relationships between disasters and other keywords can be identified from
the red cluster in Figure 7. The network shows that disasters and housing are
connected in the same cluster, as well as with other clusters where housing
prices are present. Conversely, Figure 8 shows the connections from the
perspective of housing prices. It is clear that not all disaster-related events
directly impact housing prices, even though there are many interconnections
among disasters, housing prices, and other related factors. For example, while
disasters may not directly influence income distribution, housing prices are
often affected by them. This discrepancy underscores the complex and
multifaceted relationship between disasters and housing markets. Disasters
typically affect housing prices through the physical destruction of property,
changes in demand driven by risk perception, and population migration
patterns. The demand for accommodation due to income distribution, on the
other hand, rests on economic conditions and market forces. In this respect, any
examination of the effects of catastrophes on housing prices has to cautiously
differentiate between direct and indirect impacts when examining how
catastrophes affect housing prices. More importantly, such a critical
appreciation helps to create focussed strategies of disaster mitigation and
recovery, which consider both immediate and long-term economic impacts on
the housing market.

34 Geographical Distribution of Objects and Location Gaps

The minimum criteria for co-authorship in the bibliometric analysis is “one
document produced by a country”; that is, for a country to be recognized in a
co-authorship, at least one published document is officially attributed to an
institution or authors from that country. The document does not need to be cited
for the country to be counted in the analysis. Even if a document received zero
citations, it still qualifies for inclusion in the co-authorship network. This
threshold is set to ensure that each country that produces homeownership
studies would be represented in VOSviewer, even when a country has the least
contribution to the database, as established by Mulyadi and Ubaidillah (2024),
with only one uncited manuscript. Therefore, cross-country collaboration unites
various perspectives and different expertise that might contribute to enhancing
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the quality and innovative characteristics of the research work. Working
together, two or more researchers from different countries may integrate their
unique insights and methodologies into more robust and comprehensive studies
(Wagner and Leydesdorft, 2005).

Figure 7 Network Visualization for Disasters
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Housing and natural disasters are both global issues that demand international
solutions. Co-authorship networks can thus help examine exactly how the
countries are working together to resolve these issues and pinpoint some areas
where collaboration is especially lacking. This understanding is important for
developing more effective and coordinated global responses (Sylvan Katz and
Martin, 1997). By understanding the geographical distribution of research
studies and identifying location gaps, policymakers and funding bodies can
better allocate resources to underrepresented regions. This can help build local
research capacities and ensure that all regions have the relevant knowledge and
tools, such as to mitigate the impacts of natural disasters on housing.

Figure 9 shows the countries that are the reference objects for the research
carried out. Of these countries, the United States has the highest research output
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compared to the other ten countries, namely Taiwan, Indonesia, Italy, Germany,
Japan, Hong Kong, China, the United Kingdom, Turkey, and Australia. Thus,
the United States has the largest node in the VOSviewer visualization which
indicates that the country has made significant contributions to research on
house prices in the context of natural disasters. Apart from the United States,
Indonesia is the latest research object, namely in 2022 which is marked in
yellow.

Figure 8 Network Visualization for Housing Price
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Examining the geographical distribution of the co-authorship networks
highlights the regions that are actively contributing to research. The results
highlight a concentration of research efforts in developed countries such as the
United States, China, South Korea, and the United Kingdom, pointing to a
potential geographical bias. The United States has the highest number of
research outputs (N = 44) and citations (Cit = 492), and total link strength (TLS
= 511.8), thus indicating its dominant role and impact in this research field.
China and South Korea follow, each with 8 research outputs, but China exhibits
higher a TLS (262.99) compared to South Korea (213.35). The United Kingdom
also makes a strong contribution with 6 research outputs, 40 citations, and a
TLS of 249.43. This concentration suggests that expertise and resources are
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predominantly available in these regions, which lead to a higher impact and
visibility of their research. In turn, areas like Africa, South America, and parts
of Asia-except for East Asia-are underrepresented in this domain of research
and therefore constitute key geographical gaps in studies that concern house
prices and natural disasters. This might reveal important location gaps where
contextual knowledge of utmost importance may be missing. Such a gap is
likely to lead to a lack of localized responses, which are crucial for dealing with
region-specific issues (Cvitanovic et al., 2015).

Figure 9 Cross-country Co-authorship Network: 1967 to 2024
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Working out these geographical gaps will certainly increase the inclusivity of
research. In such a scenario, different regional representation ensures that the
results are more globally relevant and applicable. Such inclusivity has the
additional advantage of empowering local researchers and communities
through their involvement in the research process, with consideration of
specific needs and conditions. In this respect, Dahdouh-Guebas et al. (2022)
provide insight into how one can understand and deal with gaps in geographical
distribution and location toward improving global research networks. This will,
in turn, encourage developed and developing regions to work in collaboration
for the betterment of research quality and equitable distribution of the benefits
stemming thereof from scientific advancement. As Glénzel and Schoepflin
(1999) state, the attractiveness of globally co-authored distributions shows that
logical collaboration is profitable for both developing and industrialized
nations. Concurring to Glanzel and Schubert (2004), Fraunhofer Institute of
Systems and Innovation Research, Idea Consult, and University of Sussex,
Brighton, UK (2009), and Sylvan Katz and Martin (1997), the sort of
collaboration that influences the nature of the collaboration determines how
broadly a research paper is cited, with international collaborations resulting in
twice as many citations than research conducted only within a single country.
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4. Discussion

The analysis reveals significant findings regarding the conceptual framework
of housing prices and natural disasters. Research on the relationship of housing
prices and natural disasters has grown significantly over time, particularly in
recent years. Early studies mainly addressed macroeconomic and regulatory
impacts, and built the foundational understanding of how disasters influence
housing markets. In 2016, studies focused on disasters like floods and
earthquakes, mainly on direct effects such those that calamities have on housing
values. Proceeding from more recent works up to 2024, including climate
change and global crises such as the COVID-19 pandemic, the field has been
able to adapt to the emergence of challenges. The literature progression
evidences a movement from broad analyses down to detailed studies, with
advanced methodologies for very accurate assessments of the disaster impacts.
There is also an increasing focus on regional case studies, especially countries
that are prone to disasters, such as the United States, South Korea, and
Australia, that provide lessons with respect to how local factors impact housing
price volatility. This change further underlines the need for localized and
evidence-based approaches toward disaster management and policy
formulation.

Bibliographic analyses have been conducted for several different types of
natural disasters. Some studies have considered only a single type of disaster.
Others, in turn, study the cumulative effect of several events and various
influences on house price. For example, conjoined disasters such as floods and
landslides (Agarwal et al., 2023) or the joint effects of floods, earthquakes,
eruptions, and storms (Wisner et al., 2003) have been studied. Most of these
studies find that the impact of natural disasters and housing prices is negative,
especially in cases of floods, which often report adverse effects on house prices
(AbdelHalim et al., 2021; Bakkensen et al., 2019). Other types of disasters, such
as earthquakes (Fekrazad, 2019; Keskin et al., 2017; Naoi et al., 2009), volcanic
eruptions (Echegaray-Aveiga et al., 2020), hurricanes (Carbone et al., 2006;
Hamideh et al., 2021), fires (Kiel and Matheson, 2018), and landslides (Kim et
al., 2017), show a negative effect on house prices. However, some studies show
that these effects are not universal; for example, Cheung et al. (2018) show that
some disasters have a positive effect on house prices. Meanwhile, tsunamis
which have caused many deaths (Syamsidik et al., 2017) and nuclear disasters
(Ando et al., 2017), do not significantly affect house prices.

The severity of disasters, housing location, and other regional factors influence
these outcomes, with location being a primary determinant of property prices
(Kopczewska and Cwiakowski, 2021). For example, houses in the mountains
tend to be more vulnerable to landslides, so house price growth is slower than
that in areas that are not prone to landslides, although houses in these locations
have added value, namely as a place to relax and recreate (Kim et al., 2017).
Meanwhile, in areas that have been affected by a tsunami disaster, residents still
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choose to live in that area because they prefer to live close to their place of
work, or base their decision on family members, or rental or land prices so that
tsunamis are not the main factor in choosing a place to live (Syamsidik et al.,
2017).

The varying findings underscore the critical role of regional characteristics, and
severity and type of disaster in shaping economic effects on housing markets.
Such studies are valuable for stakeholders, and provide insights into potential
losses and guide the development of effective disaster mitigation strategies.
Understanding vulnerability is the primary aim of disaster prevention according
to Wisner et al. (2003). Agarwal et al. (2023) also state that financial aid can be
given to minimize the loss of human life. Pezzica et al. (2021) state that the
identification of key stakeholders who can handle the real estate markets after
disasters is also of grave importance.

The aim here is to show that effective management of disaster impacts on
housing markets requires tailored approaches towards the peculiar
characteristics of various natural disasters. Cortés and Strahan (2017) provide
evidence that shows response strategies are only effective based on the nature
of the disaster and specific regional factors that involve financial support
mechanisms at the heart of recovery efforts and maintenance of market
equilibria. Click or tap here to enter text.Such financial intervention needs to
balance immediate disaster relief and continued recovery support while
ensuring speed of implementation and accessibility. As Agarwal et al. (2023)
state, highlighting the historical occurrence of disasters and projected future
risk is an influential factor in property pricing. This is in line with Seo et al.
(2021), their findings on the relationship between disaster risk awareness and
risk discounting for housing values have key implications. Insurance among
others becomes a very important stabilizing force after disasters (Bin et al.,
2008; Hennighausen et al., 2023; Nyce et al., 2015), hence creating the demand
for an advanced framework of risk assessment, which considers both climate
projection and geographical considerations. Moreover, the urban development
sector plays a very important role in disaster risk reduction, and there is
evidence that applications of disaster-resistant urban design principles and
strong infrastructure systems go a long way in ensuring that disasters are more
contained, as shown by Pezzica et al. (2021).

The literature highlights several areas that remain underexplored, especially
concerning geographic coverage, which is notably limited. There is a significant
absence of comprehensive studies in developing and island countries, and
regions affected by various types of disasters, that examine location as an
important characteristic of the housing market, where different regions have
their own distinct characteristics. Furthermore, the impacts of natural disasters
differ based on the severity of the disasters and geographical features of each
area, which means that not all regions will experience the same effects (Modica
et al.,, 2021; Masiero and Santarossa, 2020; Fekrazad, 2019; Cheung et al.,
2018; Kawawaki and Ota, 1996). Consequently, there is a lack of research on
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the long-term recovery patterns of housing markets post-disaster and
integrating climate change projections into housing market analyses, which
have diverse characteristics.

The paper emphasizes the need for more thorough future research along with
specific recommendations that facilitate further discussion. By applying cluster
analyses to segment markets with similar characteristics, researchers can draw
on different market segments that comprise buyer behaviors, preferences, and
needs for housing that vary across a range of those affected by natural disasters.
In addition, cluster analyses can show patterns in data that may include how
natural disasters have affected the prices or demand for houses in certain areas
and hence provide further details into the short- and long-term impacts of such
events. Cluster analyses present findings to certain groups that will allow
policymakers and property developers to develop better mitigation strategies.
For instance, disaster-prone areas may need different approaches than other
places that are less prone to disasters. Also, policies related to disaster resilience
for housing should consider the unique characteristics of the affected
populations. In natural disasters, clusters can facilitate optimal risk modeling
through the classification of areas by geography, demographics, and disaster
history. Each of these research gaps provides significant opportunities through
which further studies can better enhance current knowledge about the impacts
of disasters on housing markets.

Our approach in this study has been inclusive, with the aim to capture all
relevant research studies regardless of the investigated country. However, the
following factors have naturally influenced the journal selection: (1) our use of
the Scopus database means that only journals indexed in Scopus are included.
This potentially excludes some regional or newer journals not yet indexed in
Scopus; (2) articles included are based on their relevance towards the
relationship between housing prices and disasters, rather than on the reputation
or impact factor of the journal. This approach ensures that relevant articles from
less prominent journals are not overlooked; (4) our search is limited to English-
language publications, which may have excluded relevant research published
in other languages; and (5) while we did not set a specific start date for our
search, the temporal distribution of our results (from 2007 to 2023) reflects the
period when this topic gained significant academic attention. This inclusive
approach allows for a comprehensive field view, which captures established
research trends and emerging perspectives across various disciplines relevant
to housing prices and disasters.

5. Conclusion

We have identified two distinct subtopics within this research area:
environmental risk mitigation (Figure 7, red cluster) and economic aspects of
housing (Figure 8, green cluster). Both subtopics share structural similarity, and
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comprise groups of keywords that represent different focal points, such as risk
assessment, disaster prevention, and environmental justice, as well as different
research methods and geographic contexts. Our analysis establishes that
housing prices and natural disasters should be treated as separate but
interconnected phenomena, with risk management playing a crucial role in
stabilizing housing markets in the face of disasters. The bi-dimensional
keyword network illustrates that while disasters and housing prices are distinct
concepts, natural disasters serve as a common factor that influence both themes.

This study explores the evolution of housing prices and disasters, and focuses
on risk mitigation from an environmental perspective and housing from an
economic perspective. The work identifies two main research themes: disaster
and housing price, with disaster comprising risk management and governance.
Researchers often use difference-in-differences models to analyze disasters,
which can capture how house prices respond to natural disasters. Various types
of natural disasters have been studied, with some focusing on a single type,
others on two, and a few analyzing more than three types within one study.

The analysis of various studies on natural disasters reveals a complex
relationship between these events and housing prices. While most research
primarily focuses on individual types of disasters, some studies have examined
multiple disasters concurrently, highlighting the wide-ranging impacts on
property markets. Natural disasters generally lead to a decrease in house prices,
with the extent of this impact influenced by regional factors, proximity to the
epicenter of the disaster, and specific property characteristics. Financial
assistance and effective disaster policies can mitigate some of the negative
effects and influence market dynamics, as observed in flood-prone areas.

Looking ahead, key recommendations include developing comprehensive
disaster preparedness policies, improving financial assistance programs,
enhancing stakeholder coordination, and investing in research for understudied
areas. These actions can foster resilient housing markets in disaster-prone
regions while protecting stakeholder interests. The analysis emphasizes the
intricate relationship between natural disasters and housing markets, thus
advocating for integrated strategies that balance immediate response and long-
term stability. Future research and policy should aim to address existing gaps
and build on proven successful strategies. Successful disaster management
policies include resilient building standards, property buyout programs, and
disaster insurance pools, which enhance community resilience and market
stability. Coordination among stakeholders—government agencies, insurance
providers, and community organizations—is crucial for effective disaster
response.

Future studies could implement cluster analyses, where there is consideration
between the geographical distribution and regional differences thus
highlighting the need for more inclusive and comprehensive research,
particularly in underrepresented areas, to better inform stakeholders and
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enhance global disaster mitigation strategies. These findings underscore the
importance of understanding the multifaceted impacts of natural disasters on
housing markets to develop effective policies and support systems for affected
communities.
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