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Post-earthquake temporary housing (PETH) is critical to disaster recovery but is prone to
sustainability threats. This study systematically identifies and categorizes 24 universal risks
of PETH, based on a PRISMA-guided systematic literature analysis (n = 23) of peer-
reviewed articles indexed in the Web of Science (WoS). The emerging risks are grouped into
four thematic sets: environmental, economic, social, and operational. Results show that
economic risks, e.g., Lack of Cost-Effectiveness (EC4), Low Potential for Reuse of
Temporary Structures (EC5), are the most widely reported in 12 countries, indicating their
relevance worldwide.

This study presents a new cross-national risk-matrix conceptualization that integrates diverse
findings. It serves as a reminder to move from short-term technical fixes to long-term
strategic and sustainability-oriented post-disaster housing solutions. The presented
framework may enable policymakers, designers, and disaster response actors to successfully
reduce long-term vulnerabilities and increase the resilience of housing responses to future
disasters. In the end, it offers a framework that can be used globally to aid evidence-based
planning and policy-making in disaster-prone areas.

peer-reviewed for publication in this
journal as part of the Oth
International Conference of
Contemporary Affairs in
Architecture and Urbanism, held on
7-8 May 2026 in Istanbul, Tiirkiye.

Keywords: Post-earthquake; Temporary housing; Sustainability risks; Systematic
literature review; PRISMA; Disaster risk management..

1. Introduction

A disaster is a community or societal-level event causing disruption that results in an opportunity for human, material,
economic, or environmental losses and impacts, and that overwhelms the community's or society's capacity to provide
resources for emergency response (UNDRR, 2009). Post-disaster reconstruction is not simply physical rebuilding, but
also social, economic, administrative and environmental sustenance. It must be addressed through comprehensive,
strategic rather than by short-term, incremental measures.

Among natural disasters, earthquakes are one of the largest in terms of both loss and occurrence. Hence, earthquakes
should be treated as any other disaster. Disaster management processes are generally considered triphasic: pre-disaster,
during-disaster, and post-disaster phases (Alrehaili et al., 2022). Each stage necessitates varying preparation and
interventional methodologies. In fact, there are critical activities such as emergency response, provision of provisional
shelter, and undertakings for long-term recovery included in the post-disaster stage (Alexander, 2002). Among them,
breaking the shelter—an essential human requirement—is one of the highest hurdles (Hosseini et al., 2021). Displaced
persons (DPs) need safe and hygienic housing to help them return to everyday life while their permanent homes are being
rebuilt; this is known as transitional housing (Collins et al., 2010; Davis, 1978; United Nations Disaster Relief
Organization (UNDRO), 1982). Temporary Housing Units (THU) have been subject to criticism for their lack of a
holistic approach to sustainability. Earthquakes also often result in mass displacement, making the provision of sufficient
temporary housing a key factor in vulnerability reduction and protection of human dignity (Johnson et al., 2006). For this
reason, it is critical to effectively coordinate post-earthquake temporary housing (PETH) activities to maintain social
order, minimize secondary hazards and facilitate sustainable reconstruction.

Yet, even though its importance is undisputed, PETH is still conceived as a technical, short-term fix to a problem.
Improper planning and execution of temporary housing systems can lead to multiple sustainability risks such as damage
to the environment, social fragmentation, economic inefficiency and failure in operations (Collins et al., 2010; Johnson
et al., 2006). These risks are often compounded by weak stakeholder collaboration, a disregard for localized design
solutions, and a failure to plan for the community's long-term needs (Chang et al., 2017). Given these challenges, a
prioritization of universal threats to post-earthquake temporary housing sustainability needs to be established. While a
number of case-specific studies are available, a framework overarching similarities of risks in different contexts and for
different types of disasters is lacking. In the absence of this information, decision makers may repeat past errors, overlook
long-term effects, and select housing options that weaken community, resilience, and sustainability. By identifying
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methodically such universal risks, this research contributes to the formulation of more processual, generic and resilient
strategies in planning and managing temporary housing so that reconstruction is enabled to more adequately attending
both immediate needs and long-term recovery in the future.

2. Literature Review

Recently, academics and practitioners have been paying increasing attention to the need to identify, classify, and manage
these sustainability risks in a systematic manner so as to achieve the effectiveness of post-disaster sheltering activities
(Johnson et al., 2006; Ohtomo and Hirose, 2021; Hosseini, 2016). The post-disaster temporary housing literature analyzes
sustainability across various aspects by means of both support solutions and decision-aid approaches. For example, in
Japan, Ohtomo and Hirose (2021) underlined the importance of social acceptance and behavioral elements in achieving
sustainable sheltering, while in Iran, Hosseini (2016) incorporated sustainability factors into site-selection models. Post-
disaster temporary housing should do more than provide shelter. Eren (2012) asserted this and highlighted economic,
environmental and social sustainability, with modular box system proposed as feasible solution in the context of Tiirkiye.
Modular systems are those that are manufactured in a factory and installed on site, have advantages like high speed of
building, low cost, low impact in environment, adaptability and easy maintainability. Although this type of modular
solutions does provide significant advantages in the shelter supply chain, their adoption in real disaster situations is
however very much constrained. This take on establishing creative design potential while confronting real world
constraints is a continuing debate in the literature. Hosseini et. al. (2020) observed that uncertainties such as suboptimal
site selection, plan changes, and absence of dependable information exacerbate the adverse economic, societal, and
environmental consequences of disasters.

Recent empirical evaluations underscore that operational disruptions and high life-cycle costs remain the most critical
impediments to sustainable recovery planning worldwide (Hosseini et al., 2021; Perrucci & Baroud, 2020). Studies
conducted across diverse geographic contexts identify a lack of cost-effectiveness and low potential for reuse of temporary
structures as dominant, universal vulnerabilities (Avlar et al., 2023; Hosseini et al., 2020). Furthermore, widespread
deficiencies in multi-scalar governance, unpredictable inventory demands, and unplanned land allocation processes
routinely compromise structural efficiency in temporary settlements (Perrucci & Baroud, 2020; Perrucci et al., 2025).
Mitigating these persistent socio-economic and institutional threats requires a strategic transition toward integrated, data-
driven decision-making frameworks that harmonize immediate shelter provision with regional long-term resilience goals
(Bologna, 2020; Hosseini et al., 2022).

To tackle the above problems, they developed a sustainability—based decision-support system model that takes local
conditions, type of disaster, and housing characteristics into consideration by applying indices of economic, social, and
environmental sustainability. Overall, these studies underpin that temporary housing provision should be recognized also
as a critical factor in contributing to social recovery, resource use and sustainable development of the city (Eren, 2012;
Hosseini et al., 2020). However, the literature is fragmented with risk factors scattered between different disciplines and
case studies. Significantly, these risks are almost never analyzed within a sustainability framework, and thus a critical
nexus is omitted on how challenges posed by temporary housing intersect with the environmental, social and economic
facets of resilience.

Consequently, the preponderance of single-country and single-disaster case studies inhibits broader cross-country
investigations and constrains the transferability of results at the world level. More critically, although international
attention to sustainability-related disaster recovery is increasing, studies focusing on post-earthquake temporary housing
seldom analyze risks from a sustainability perspective. The exclusion of this perspective, however, leaves a significant
knowledge gap regarding how environmental, social, economic, and operational aspects are integrated into the forms and
functions of temporary housing.

In this context, this research aims to fill this void by contributing to a systematic understanding of the major risks of post-
earthquake temporary housing and examining how they manifest across different national contexts. Employing a
systematic literature review following the PRISMA protocol and considering publications indexed in the Web of Science
database, the article integrates 24 risk factors into four major thematic clusters. It is expected that the results will guide
the loosening of current standards and the introduction of new standards with the aim of enhancing resilience of and
sustainability in the provision of post-disaster sheltering options.

3. Materials and Methods

This study applied a methodological approach involving two stages. First, a systematic literature review (SLR) was
performed, followed by a content analysis to evaluate the sustainability risks of PETH at the global level that was detected
by the SLR.

SLR is significant for the valid and credible synthesis of pertinent studies; nonetheless, a number of reports of systematic
reviews are still unclear and not transparent, which diminishes the validity of the findings. A worldwide group of
experienced researchers and methodologists developed the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) Statement to address such concerns.

Within this context, an SLR as per PRISMA can be considered a robust scientific methodology, being the search for
primary studies on a specific theme/application domain exhaustive, and the results are assessed through predefined
inclusion and exclusion criteria (Okoli & Schabram, 2010; Brereton et al., 2007). The PRISMA protocol is executed
through a four-stage flow diagram as follows: (1) identification, (2) screening, (3) eligibility, and (4) inclusion (Liberati
et al., 2009). Following this, the SLR methodology outlined in Tranfield et al. (2003), Denyer and Tranfield (2009) and
Macpherson and Jones (2010) was adopted to permit data collection to be systematic, transparent, neutral and replicable
and was fully compliant with the PRISMA protocol.
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In the present study, the source for data retrieval was the Web of Science (WoS) database. WoS has been proven to
produce better performance of the algorithms than Scopus (Valderrama et al., 2015), further justifying why it should be
regarded as the main source of data (Song et al., 2016). The data were extracted and filtered from WoS for the SLR by
applying the principles of systematic review standards (Liberati et al., 2009; Lame, 2019). They are applied to a set of
existing studies and sift the research to select relevant studies in the SLR process (Wohlin, 2014). Search string was as
follows:

ALL FIELDS = "post-disaster temporary hous" OR "post disaster temporary hous" AND "post-disaster temporary
shelter*" OR "post disaster temporary shelter*" AND "post-earthquake temporary hous*" OR "post earthquake temporary
hous*" AND "post-earthquake temporary shelter*" OR "post earthquake temporary shelter*" AND “sustainabil*” AND
“risk*”.

Here, the wildcard (*) was employed as a wildcard search operator to capture different word endings or spellings of the
root words. The searches in July 2025 yielded 29 related articles. To retain methodological rigor, conference proceedings,
books, and book chapters were not included because of persistent concerns about the trustworthiness of their peer-review
process.

The inclusion criteria were as follows: (1) studies on post-disaster sustainability risk, (2) articles published in peer-
reviewed academic journals, (3) indexed in SCI-E, SSCI, or AHCI, and (4) articles published within 10 years. This
selection procedure ensures the reliability and academic integrity of the results since articles satisfying these criteria are
often considered to be methodologically sound and possess a good scholarly reputation (Shi et al., 2020). The PRISMA
protocol used for this SLR is depicted in Figure 1.
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Figure 1. Method Flowchart (Developed by the Authors).

Following the application of all the inclusion and exclusion criteria, the researchers conducted a detailed analysis of the
23 articles and determined risk factors through content analysis, a qualitative method. The risk factors for each study were
considered in detail and examined by frequency, context, and importance. Identified risks were clustered based on subject
similarities, and subsequently, these risks were analyzed across the countries included in the articles.

4. Results and Discussion

As aresult of the systematic literature review in the first stage, content analysis, which is a qualitative method, was applied
to a total of 23 articles to thoroughly investigate the researchers. As aresult of the analysis, 24 risk factors were identified
(Table 1). Each study was reviewed in detail as risk factors were ascertained and the factors were considered for
frequency, contextual relevancy and importance. Subsequently, the identified risks were thematically clustered and
categorized into four main groups as follows.
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Table 1. Sustainability Risks Related to PETH.

Coded Factor References

EN1 High Carbon Footprint [1-14]

EN2 Energy Inefficiency [1-11,13-15]

EN3 Use of Non-Recyclable Materials [1-9,11,13]

EN4 Waste Management Problems [1-5,7-14]

ENS5 Overuse of Natural Resources [1-11,13,14]

EN6 Lack of Adaptation to Climate Conditions [1-11,13,14]

EC1 High Life Cycle Cost [1-5,7-10,12—-17]

EC2 Overestimation of Operation and Maintenance Costs [3,4,8,15-17]

EC3 Resource Constraints [1,3,8-20]

EC4 Lack of Cost-Effectiveness [1-5,7-11,13-17]

ECS Low Potential for Reuse of Temporary Structures [1-5,7-13,15-17]

ECo6 Unpredictable Demand and Inventory Management Challenges  [1,3,16-21]

SO1 Cultural Inappropriateness [3,6,7,9,18,21-23]

S0O2 Lack of Privacy [3,6,7,18,21-23]

SO3 Psychological Health Problems [3,7,18,21-23]

S04 Weakening of Social Ties [3,18,21-23]

SO5 User Dissatisfaction [1-3,5-7,9,11,15,17,18,21-23]
SO6 Social Inequalities [2,3,7,9,18,21-23]

OP1 Lack of Coordination Among Authorities [1,3,7,12,14,16-20,23]
oP2 Unplanned Land Allocation Processes [3,7,10,14,18]

OP3 Prime and Political Uncertainties [3,7,10,14,18]

OP4 Lack of Long-Term Strategic Plan [3,7,12,14,16-18,20,21]
(0) ) Lack of Institutional Capacity [1,3,7,9,10,12,14,16-20]
OoPo6 Inadequacy of Data-Based Decision Mechanisms [1,3,9,10,14,17-20,23]

Notes: EN denotes Environmental; EC denotes Economic; SO denotes Social; OP denotes Operational.

[1] (Hosseini et al., 2020); [2] (Hosseini et al., 2021); [3] (Biswas and Puriya, 2020); [4] (Atmaca and Atmaca 2016); [5] (Afkhamiaghda et al., 2021); [6] (Reza et al., 2021); [7]
(Biswas, 2019); [8] (Atmaca, 2017); [9] (Hosseini et al., 2003); [10] (Hosseini et al., 2016); [11] (Hosseini et al., 2020); [12] (Bologna, 2020); [13] (Avlar et al., 2023); [14] (Hosseini
et al., 2022); [15] (Song et al., 2016); [16] (Perrucci and Baroud, 2021); [17] (Perrucci and Baroud, 2020); [18] (Oggioni et al., 2016); [19] (Perrucci et al., 2025); [20] (Wang et al.,
2022); [21] (Watanabe and Maruyama, 2021); [22] (Sukhwani et al., 2021); [23] (Bris and Bendito, 2019).

In the second stage of the study, the goal was to categorize the 24 identified sustainability risk factors of PETH by
country. A total of 23 studies analyzed through content analysis were assessed based on the countries where the risk
factors appeared. The analysis showed that these studies covered 12 countries (Figure 2), and the country-specific
distribution of risks is shown in Table 2.

Table 2. Distribution of Risks by Country Related to Sustainability Risks Related to PETH.
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After assessing the risks identified within the study's scope on a country-by-country basis, the five most frequently cited
risk factors are listed in Table 3.

Table 3. Top Six Universal Sustainability Risk Factors Related to PETH.

Grou Number of
Ranking  Code P Risk Description Associated
Name 1
Countries
1 EC, Economic Lack of Cost-Effectiveness 12
2 EC;s Economic Low Potential for Reuse of Temporary Structures 12
3 EC; Economic Resource Constraints 11
4 EC,  Economic Unpredictable Demand and Inventory Management 11
Challenges
5 OP; Operational ~ Lack of Coordination Among Authorities 11
6 OPs  Operational  Lack of Institutional Capacity 11

The result is an overview of the most severe problems, being the economic and technical risk, such as Lack of Cost-
Effectiveness (EC4) and Low Potential for Reuse of Temporary Structures (EC5) that occurred in all 12 studied
countries. These results give further support to the apprehensions presented by Johnson et al. (2006) and Hosseini et al.
(2020a) that temporary housing is implemented with little to no consideration for the sustainability of use. Also, new
operational problems (Lack of Coordination Among Authorities: OP1 and Lack of Institutional Capacity: OP5) were
identified by 11 countries, adding credence to Chang et al.’s (2017) argument about gaps in governance in disaster
housing logistics. These weaknesses at the systemic level illustrate the necessity of holistic planning that incorporates
technical, institutional and socio-cultural considerations.

In contrast to previous research that concentrated on single countries (e.g., Eren, 2012 in Tiirkiye; Hosseini et al., 2021
in China), this study provides a global perspective, thereby enhancing the applicability of the results. It also enables
comparisons, something a case-by-case approach cannot provide, and, as such, responds to a long-identified blind spot
by Johnson et al. (2006), cross-national mapping of risk exposure. Furthermore, by incorporating risk elements like
Cultural Inappropriateness (SO1) and Psychological Health Problems (SO3), the research broadens the notion of
sustainability beyond the physical and economic facets.

The results have substantial implications for the design and delivery of temporary housing, suggesting that they should
be based on modularity, reuse, and the integration with local contexts. Models such as the sustainability index model
presented by Hosseini et al. (2020) can support authorities in selecting sites and in resource management. In addition,
the often-cited Unplanned Land Allocation Processes (OP2) and the Inadequacy of Data-Based Decision Machineries
(OP6) underline the urgency to institutionalize data-driven decision-support systems and pre-disaster scenario
development. Disaster governance should involve community participation, particularly in areas of cultural diversity to
mitigate social risks (such as User Dissatisfaction: SOS, and Social Inequalities: SO6).

The post-2025 academic discourse heavily emphasizes the integration of multi-dimensional risk assessment tools and
advanced spatial analysis techniques to enhance the sustainability and resilience of disaster management strategies.
Recent research underlines that effective post-disaster planning must comprehensively encapsulate both biophysical
constraints and socioeconomic vulnerabilities to prevent operational failures. For instance, in the domain of site selection
and infrastructure deployment, the utilization of spatial modeling frameworks—such as integrating the Best-Worst
Method (BWM) with Geographic Information Systems (GIS)—presents high-precision pathways for determining
optimal temporary shelter locations (Ersayin, 2025). Concurrently, from a technical perspective, optimizing these spatial
models relies on precision environmental tracking, where capturing topographic indices, digital elevation models, and
soil moisture variations becomes essential for mitigating field-level hydrological risks during structural deployment
(Asfaw et al., 2025). Furthermore, risk management in sustainable construction projects increasingly demands the
adoption of industrial assessment tools that can quantify operational hazards related to critical water and wastewater
technologies, safeguarding the metabolic functions of temporary settlements (Trubetskaya et al., 2025; Wang et al.,
2025). Beyond the engineering and spatial dimensions, contemporary frameworks argue that post-disaster housing
solutions are deeply intertwined with broader social considerations, such as the direct impacts of hazards on the long-
term health and livelihood stability of internally displaced populations (Gkoumas et al., 2025; Shah et al., 2025).
Therefore, synthesizing multi-scalar risk factors within unified decision-support systems remains a foundational
prerequisite for achieving holistic resilience in emergency sheltering operations.

The study contributes to the literature by providing a conceptualization on sustainability risks that caters both the
discussion in academic as well as that in policy area. It fills a gap by organizing risks according to theme as well as
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geography—something that is uncommon in today's PETH literature. However, the analysis is confined by the reliance
on published documentation, which may exclude informal or non-published local accounts. The risk typology can also
be used in further studies with actual temporal data from field research, analyses of regional risk profiles, or
examinations of how risk priorities change in recovery. There is also an essential requirement for multidisciplinary
cooperation between architects, engineers and social scientists in disaster housing planning.

5. Conclusions

This paper presents a systematic derivation of 24 universal risks to sustainability in post-earthquake temporary housing
(PETH), and categorizes them under 4 overarching themes: environmental, economic, social, and operational. Applying
the PRISMA guidelines to peer-reviewed articles indexed on the Web of Science, the review reassembled dispersed
knowledge into a comprehensive risk framework. Results show that the most recurrent risks - including non-cost-
effectiveness, low potential for reuse of temporary structures, shortage of resources and coordination within institutions
- can be found across countries, validating their importance and urgency at a global level.

These hazards and vulnerabilities suggest that PETH is not a short term or technical fix. Rather, it needs to be viewed as
a critical element of long-term resilience planning that takes into account sustainability from the outset. The dominance
of the financial and operational risks signals the need for improved planning, decision support, and governance. The
cultural and psychosocial risk factors identified also highlight the need for more inclusive, community-based
methodologies that honour local values and social relations.

In addition, through risk mapping across 12 countries, this research offers an evidence-based benchmark for comparative
risk assessments and strategic policy formulation. The risk-based framework presented herein can enable policymakers,
designers, and disaster response organizations to focus on interventions to mitigate long-term vulnerability and increase
the resilience of future housing options. In contribution to the broader discourses on sustainable recovery, this paper
argues for the adoption of integrated, multi-scalar and contextually informed approaches during post-disaster housing
planning.
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