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Abstract: Household displacement following disasters has become endemic in many areas worldwide, affecting at least 265 million people
between 2008 and 2018. Although this figure includes short-term and potentially life-saving evacuations, there is ample evidence that not all
households return after the emergency phase. Protracted displacement is associated with particularly negative consequences for the affected
households and community. Yet, existing data on displacement duration are limited, and only a few disaster recovery models incorporate the
multitude of factors beyond housing damage that are known to influence household return. This review synthesizes the current literature on
disaster-induced displacement, including key terminology and context, the determinants of household return decisions, existing model-based
approaches, and opportunities for future research. The identified key determinants of household return can be broadly organized into the
following categories: physical damage to the built environment, psychological and social phenomena (e.g., attachment to place, social net-
works), household demographics (e.g., tenure, socioeconomic status), and pre- and postdisaster policies (e.g., housing reconstruction approach,
design of aid programs). DOI: 10.1061/NHREFO.NHENG-1930. This work is made available under the terms of the Creative Commons
Attribution 4.0 International license, https://creativecommons.org/licenses/by/4.0/.
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Introduction

At least 265 million people were displaced due to sudden-onset
disasters (e.g., earthquakes, tropical cyclones) between 2008 and
2018, which amounts to nearly one person per second (IDMC
2019). The number of people displaced by disasters is projected to
increase, driven by poorly managed urban growth in hazard-prone
areas (IDMC 2017) and the effects of climate change (IPCC 2012).
This scale of human impact has prompted international attention,
such as within the 2015–2030 Sendai Framework for Disaster Risk
Reduction, which stresses the severe consequences of displacement,
including disrupted family and community life, destroyed liveli-
hoods, interrupted education, increase in poverty, health and safety
concerns, and reduced access to basic services (UNDRR 2019).

Despite this massive scale of human impact, disaster risk assess-
ments have historically focused on direct economic losses due to
physical damage. This metric tends to highlight the wealthiest as the
most at risk because they have the most economic value to lose. This
outcome is discordant with observations from past disaster events,
which consistently demonstrate that poor and marginalized groups
are disproportionately affected (Hallegatte et al. 2020; Fothergill
and Peek 2004). Mitigation strategies selected primarily based on
economic losses may inadvertently deepen existing inequalities,

highlighting a need for more people-centered and equitable risk
metrics to inform disaster mitigation (Markhvida et al. 2020;
Cremen et al. 2023). Displacement could serve as a more equitable
risk metric that better captures the human toll of disasters, but con-
sideration within disaster risk assessments has been limited.

Most attempts to incorporate population displacement within
disaster risk and recovery models focus on the effects of physical
damage to the built environment, which primarily inform initial dis-
placement and emergency shelter needs. Factors beyond damage to
the built environment, such as psychological and social phenomena
(e.g., place attachment, social capital and networks, perceived risk),
demographic factors (e.g., socioeconomic status, housing and land
tenure, age, race/ethnicity/caste), and policy decisions (e.g., housing
reconstruction approach, design of aid programs), are rarely con-
sidered within community recovery models despite widespread evi-
dence of their significance on displacement duration and household
return following past disaster events.

This review synthesizes existing research on disaster-induced
displacement, including key definitions and contextual factors, de-
terminants of return decisions, existing models of household dis-
placement, and opportunities for future research. The findings from
this review can aid an enhanced understanding of household dis-
placement in disasters and guide future efforts to quantify the phe-
nomenon within disaster recovery models.

Scope and Definitions

Disaster researchers have highlighted inconsistent use of terminol-
ogy regarding population displacement following disasters (Esnard
and Sapat 2014; Mitchell et al. 2012; Greer 2015). To address this,
the definitions adopted herein are defined in this section based on a
synthesis of the reviewed literature.

The Internal Displacement Monitoring Centre (IDMC) defines
displacement as “involuntary or forced movements : : : of individuals
or groups of people from their habitual places of residence” (IDMC
2020). These movements might be triggered by disasters, conflict or
violence, or other factors such as development. This review focuses
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on displacement triggered by sudden-onset hazards (i.e., events that
emerge quickly), as indicated in Fig. 1.

Importance of Duration

Notably, IDMC considers multiple movements under the umbrella
of disaster-induced displacement, including evacuations and relo-
cations (IDMC 2020; McAdam 2022). This means displacement
can be both a risk with negative consequences for those affected
and a successful life-saving risk reduction strategy (IOM and IDMC
2022). Therefore, the duration of displacement is essential to under-
stand the human impact, as depicted in Fig. 2. Although large-scale
evacuations can be followed by mass return shortly afterward, physi-
cal damage and disrupted livelihoods can lead to protracted displace-
ment for a subset of the population. Protracted displacement is
associated with particularly negative consequences such as job loss
and income decline (e.g., Hori and Schafer 2010; Takahashi et al.
2016; Zissimopoulos and Karoly 2010), disruption of education
and its long-term effects on children (Picou and Marshall 2007;
Hamideh et al. 2022), increased post-traumatic stress (Blaze and
Shwalb 2009; Hansel et al. 2013), and other psychosocial effects
(e.g., strained family relationships, sleep disturbances, anxieties)
(Bolin 1982).

Movements Associated with Displacement

This review adopts the following definitions of the key movements
associated with disaster-induced displacement.
• Evacuations: The movement of individuals or households away

from the impacted area (Perry and Lindell 2003; Esnard and
Sapat 2014), either preemptively in the early warning phase or
during hazard onset and the emergency phase (Johnson et al.
2020). Although evacuations are usually intended to be short
term and followed by a return (Xu et al. 2020), not all evacuees
successfully return (Smith and McCarty 1996; Peacock et al.
2018). Evacuations may be encouraged by an evacuation order
or can occur without such orders (i.e., shadow evacuations)
(Gerber 2010; Dash and Gladwin 2007).

• Dislocations: The movement of individuals or households after
the hazard event occurs (Lin 2009), including in the emergency
and recovery phases. In contrast to evacuations’ preventive or
protective nature, dislocations are primarily driven by physical
damage (e.g., housing and infrastructure damage) and poten-
tially exacerbated by other factors (e.g., weather, job loss, socio-
economic characteristics) (Lin 2009).

• Relocations: The movement of individuals or households from
one residence to another. Individuals and households that
relocate in the context of disasters often do so multiple times

Fig. 1.Key definitions and the scope of review. The highlighted labels indicate the areas considered in this review. Labels below the highlighted labels
are subsets of that category.

Fig. 2. Timeline representing displacement duration alongside key phases of disaster management and recovery.
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(Smith and McCarty 1996; Pardee 2012; Sutley and Hamideh
2020) and have been described as a “group in transit” (Morrow-
Jones and Morrow-Jones 1991).

• Returns: The movement of individuals or households back to
their habitual residence or community of origin. Ideally, this
movement would reflect a commitment and an aim to reestab-
lish normal routines in that original location. However, such a
movement does not guarantee a durable solution, because some
households may return to uninhabitable housing due to a lack of
viable alternatives (IDMC 2020).

• Resettlements: The movement of an individual or household to
a new location or community, reflecting a commitment to that
new location and an aim to reestablish normal routines (Greer
2015). Individuals or households that have resettled have out-
migrated from their community of origin. Although this review
distinguishes “resettlement” from “relocation,” it is noted that
many empirical and analytical studies of disaster recovery use
both terms interchangeably and without clear distinction.

Population Metrics Associated with Displacement

This review adopts the following definitions of key population met-
rics associated with disaster-induced displacement.
• Sheltered: People accommodated in public shelters, which may

be provided by national authorities, nongovernmental organiza-
tions, or international organizations (IDMC 2020).

• Rendered homeless: People without adequate shelter due to the
effects of a disaster (IDMC 2020), such as uninhabitable or
destroyed housing.

Stages of Sheltering and Housing

Immediately before or after a hazard event, individuals and house-
holds may evacuate their homes and seek shelter, such as with fam-
ily and friends, in hotels or rentals, or at public shelters. As time
passes, these households may continue to relocate and transition
through various stages of sheltering and housing, as proposed by

Quarantelli (1982, 1995). These stages are further reviewed by
Peacock et al. (2018) and extended by Sutley and Hamideh
(2020). The descriptions of each stage are illustrated in Fig. 3 and
further described as follows:
• Emergency sheltering: Sheltering in the immediate time before

or after the hazard event for a short duration (i.e., a few hours to
overnight) (Quarantelli 1982, 1995) and characterized by sponta-
neity, the immediacy of need, and locational convenience (Tierney
et al. 2001; Alexander 2002; Bolin 1993).

• Temporary sheltering: Sheltering in places where affected house-
holds can stay for longer periods before temporary or permanent
housing becomes available. Daily necessities (e.g., food, water,
beds, security) are provided here. However, these areas are not
intended to replace housing, and those sheltered rarely attempt to
reestablish their daily routines here (Quarantelli 1982, 1995).

• Temporary housing: Housing is distinct from sheltering in that
it allows daily routines to be reestablished. Households within
temporary housing await permanent housing, whether that is
a return to their previous homes or an alternative solution
(Quarantelli 1982, 1995). The duration can vary from weeks to
months or years. However, temporary housing may sometimes
inadvertently become permanent housing (Quarantelli 1982,
1995; Barakat 2003) or be intentionally designed to transition
into permanent housing (Barakat 2003; Sphere Project 2011).

• Permanent housing: A return to the previous residence or reset-
tlement (i.e., permanent relocation) to alternative stable housing
where households can continue their daily routines (Quarantelli
1982, 1995; Sutley and Hamideh 2020).

• Failure of the housing recovery system: An outcome of home-
lessness, languishing in uninhabitable housing, or death (Sutley
and Hamideh 2020). This stage recognizes that some house-
holds may not achieve permanent housing (Fothergill and Peek
2015).
The proposed stages of sheltering and housing are idealized and

not necessarily linear or continuous; some stages can overlap or be
skipped, and some households can become stuck at or even regress

Fig. 3. Stages of sheltering and housing as proposed by Quarantelli (1982, 1995) and extended by Sutley and Hamideh (2020). (Adapted from Sutley
and Hamideh 2020.)
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between stages (Quarantelli 1982, 1995; Peacock et al. 2018;
Fothergill and Peek 2015; Mukherji 2017). Moreover, the timelines
between transitions are not uniform across all population subgroups
(Quarantelli 1995; Sutley and Hamideh 2020; Lines et al. 2022;
Taheri Tafti and Bashiri 2022).

A distinction is made between sheltering and housing, where
the critical difference is that housing enables the resumption of
household activities, domestic functions, and daily routines. This
distinction is also evident in paired terminology used within disaster
recovery literature, such as “shelter” and “livelihoods” (Corsellis and
Vitale 2005; Nabong et al. 2021; Pu et al. 2021) or “habitability”
(Chang et al. 2008) and either “usability” (Cavalieri et al. 2012)
or “livability” (Scheele et al. 2020). A key takeaway is that house-
hold recovery is not fully defined by the inhabitance of a specific
dwelling type (e.g., public shelter, prefabricated unit, trailer, owner-
occupied home); instead, household recovery is a process that
encompasses a broader set of needs and preferences as determined
by each affected household separately (Sanderson et al. 2014).

Factors Influencing the Return of Displaced
Households

Disasters are life events that can subject households to key migration
decision points (Chang et al. 2008). The relative weight of influenc-
ing factors may vary by context (e.g., currently evacuated versus
already returned). Although the initial evacuation or dislocation
is often a forced movement, return decisions are more voluntary,
albeit constrained by realities such as housing availability, moving
costs, and proximity to livelihoods. Some common household de-
cision points within the context of disasters are illustrated in Fig. 4.

This section focuses on the decisions to return. For a review of
household evacuation decisions, see Thompson et al. (2017) and
Dash and Gladwin (2007). For a review of household decisions to
stay or resettle, see Greer et al. (2019). For a discussion of house-
hold decisions on shelter choice, see Lee and Chen (2018).

Prevalent determinants of household return decisions are de-
scribed individually herein, although these factors are often highly
linked (Henry 2013; Esnard and Sapat 2014) and intersecting

(Rufat 2013; Morrow 1999). Moreover, the determinants of return
decisions can differ by population subgroup (e.g., renters versus
owners, city dwellers versus rural inhabitants) (Henry 2013; Burton
et al. 2019) and by decision choice (i.e., return versus relocate)
(Henry 2013; Kim and Soo Oh 2014). For example, Henry (2013)
found that homeowners after Hurricane Katrina revolved their de-
cisions to return or relocate around housing, but only as it related to
factors such as family, work, insurance, and perceived or acceptable
risk. In contrast, renters were less motivated by housing matters and
more influenced by work, education, and family.

Available quantitative studies focused on household return de-
cisions after disasters were reviewed, with a summary of the top
influencing factors shown in Fig. 5 and the full Table S2 provided
in the Supplemental Materials. Fig. 5 indicates the frequency of
the top influencing factors in two ways: across all study instances
(i.e., data sample or subset presented within a given study) and
across only instances that considered that factor. The former may
be biased toward factors that have been heavily considered within
studies, whereas factors considered in fewer studies may be more
prone to extreme values in the latter case. Different metrics are used
to quantify similar phenomena across some studies, but these fac-
tors are presented separately. For example, attachment to place is
often measured through proxies such as tenure time or hometown
status. Similarly, housing damage can be measured using property
damage losses as a proxy. To help organize the results, each factor
was grouped into the following categories: housing matters, finan-
cial aspects, social and community aspects, and demographics. The
factors that most consistently influenced return decisions in the
reviewed quantitative studies include housing damage, tenure,
neighborhood damage level, and family and relationships. The fol-
lowing subsections elaborate on these and some additional factors,
organized into the following categories: physical damage to the
built environment, psychological and social phenomena, house-
hold demographics, and pre- and postdisaster policies.

Physical Damage to the Built Environment

Physical damage to the built environment has consistently been
a primary driver of displacement following disasters (Smith and
McCarty 1996; Scheele et al. 2020; Burton et al. 2019; Abramson
et al. 2015; Gray et al. 2009; Xu et al. 2020; Mayer et al. 2020;
Cong et al. 2018; Abuhamdia 2018; Yabe et al. 2020; Girard and
Peacock 1997; Groen and Polivka 2010). Building damage, utility
loss, infrastructure damage, and weather can render homes unin-
habitable, thereby displacing residents (Chang 2016; Khazai et al.
2012; Wright and Johnston 2010; Chien et al. 2002; Chang et al.
2008). This displacement may become protracted when housing
remains uninhabitable or inaccessible during the recovery phase,
as buildings and utilities undergo significant repairs within the
larger community and safety cordons may be put in place. As dis-
placement becomes protracted, households may become less likely
to return, an effect that can snowball when simultaneously affect-
ing many households in the community (Storr and Haeffele-Balch
2012; Sapat and Esnard 2016).

Despite evidence indicating that aggregate housing recovery
targets can be met within 2 to 3 years (Hirayama 2000; Comerio
1998; SPUR 2012), differential trajectories exist by damage level
and housing type (Comerio 1998; SPUR 2012; Peacock et al. 2014;
Zhang and Peacock 2009; Hamideh et al. 2021; Comerio and
Blecher 2010; Lu et al. 2007). Housing units damaged to a higher
degree take longer to recover because repairing severe damage or
demolition and replacement are complex and time intensive. More-
over, such repairs are more costly, and thus households may require
more time to procure the necessary financing. Regarding housing

Fig. 4. Key household decision points before, during, and after a
disaster event. This review focuses on the third decision point: “Do I
return, wait, or relocate?”
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type, single-family owner-occupied homes have consistently been
observed to recover faster than multifamily or rental properties,
even after controlling for the level of damage (Lu et al. 2007;
Hamideh et al. 2021). Multifamily residences may have to contend
with complex ownership structures and require time to build a con-
sensus on recovery decisions (Wu and Lindell 2004; Johnson and
Olshansky 2016), whereas decisions to maintain, repair, or rebuild
rental housing rely upon sufficient economic incentive for landlords
(Comerio 1998). Policy decisions and the availability of financing
impact the recovery trajectories of both multifamily and rental
housing, because past postdisaster policies have tended to be de-
signed for and favor single-family owner-occupied homes, such as
has been observed following past disaster events in the United
States, India, and Iran (Comerio 1997; Mukherji 2017; Taheri Tafti
and Tomlinson 2013). This phenomenon is described further in the
section “Pre- and Postdisaster Policies.”

Aside from concerns with the habitability of residences, damage
to businesses (Xiao and Van Zandt 2012; Miles and Chang
2011), workplaces (Comerio 1997), services (e.g., public transport,

healthcare) (Comerio 1997), or other community assets (e.g., schools,
churches) (Nejat et al. 2019; Airriess et al. 2008) may further
discourage return. For example, the loss of jobs or destruction of
livelihoods can limit the ability of displaced households to return
and recover (Elliott and Pais 2006; Pu et al. 2021). In addition, com-
munity assets such as schools may encourage households to return in
the interest of educational continuity, but closed schools can inhibit
return and contribute to a sense of “nothing to go back to” (Peek
et al. 2011).

Psychological and Social Phenomena

Beyond physical damage, various psychological and social phe-
nomena have been found to influence household decisions to
return after disasters. These factors include conditions in the origin
and host communities, place attachment, social capital, and per-
ceived risk.

Disasters have been known to accelerate ongoing trends (Kates
et al. 2006; Haas et al. 1977). Similarly, the predisaster community

Fig. 5. Proportion of cases where each factor was the top 1, 2, or 3 most influential for return decisions among (a) all study instances regardless of
whether that factor was considered in the study; and (b) only those study instances where the factor was considered.
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conditions or postdisaster functioning can prompt displaced house-
holds to act on previous desires or plans, thereby quickening ex-
isting migration trends (Belcher and Bates 1983; Nawrotzki et al.
2014). However, separating disaster-specific patterns from long-
term patterns is a measurement challenge (Chang 2010). In addi-
tion, there have been limited attempts to separate disaster-specific
migration from general migration in case studies of previous events
(Gray et al. 2009; Nawrotzki et al. 2014).

Place attachment, the strong affective bond people have to their
environments (Hidalgo and Hernández 2001; Scannell and Gifford
2010), has been identified as a determinant of return decisions
(Bonaiuto et al. 2016; Morrice 2013; Chamlee-Wright and Storr
2009). However, destruction from disaster events can also cause
emotional distress after return that modulates the level of place at-
tachment and can affect decisions to stay (Morrice 2013; Miller and
Rivera 2007). Place identity (an individual’s perception of their
own identity relative to their environment) and place dependence
(an individual’s perception of their community’s ability to address
their needs) have been identified as two dimensions of place attach-
ment that are correlated but distinct (Williams and Vaske 2003).
However, studies on the influence of place attachment are limited
by the difficulty of quantifying the phenomena; although surveys
can be designed to assess the level of place attachment and its
dimensions directly (Xu et al. 2020), other approaches have used
tenure duration, hometown status, or neighborhood satisfaction as a
proxy (Nejat and Ghosh 2016; Costa et al. 2022b; Lee et al. 2017).

Social capital has also been identified as an influential factor in
the return decisions of displaced households (Lee et al. 2017; Henry
2013). Social capital has been described as “resources embedded in
one’s social networks : : : that can be accessed or mobilized through
ties in the networks” (Lin 2008, p. 51; Aldrich 2011). Different
types of social capital include bonding (within networks), bridging
(between networks), and linking (formal collaboration with institu-
tions) (Aldrich and Meyer 2015; Nakagawa and Shaw 2004;
Woolcock 2002). As an example of bonding social capital, Nejat
et al. (2016) found that those who lived with family members before
Hurricane Sandy in 2012 in Staten Island, New York were less likely
to relocate after the disaster than those who lived alone (although the
effect was not observed in those with alienated family relationships).
Following the 1995 Kobe earthquake in Japan, Aldrich (2011)
found that wards with higher social capital (measured as the
number of new nonprofit and community-based organizations per
capita) had higher population growth rates. Additionally, collec-
tive action has been observed, whereby individual reconstruction
and return decisions were influenced by neighbors’ decisions
(Nejat and Damnjanovic 2012; Financial Services Roundtable
2006).

Although the perceived risk of future disasters has been consis-
tently identified as a driver of evacuation decisions (Thompson
et al. 2017; Dash and Gladwin 2007), few studies investigate the
role of perceived risk on return decisions (Henry 2013; Xu et al.
2020; Nawrotzki et al. 2014). In one such example, Xu et al. (2020)
investigated households’ willingness to relocate following the
Wenchuan and Lushan earthquakes in Sichuan, China, considering
the perception of disaster severity and disaster possibility. Based
on the survey data, Xu et al. (2020) found that disaster severity was
significantly positively associated with households’ willingness to
relocate.

Household Demographics

Beyond physical damage, outcomes and recovery trajectories ap-
pear to be stratified across demographic lines (Elliott and Pais 2006;
Peacock et al. 2014; Wyczalkowski et al. 2019; Zhang and Peacock

2009), with poor and marginalized groups facing fewer options,
more protracted or circuitous recovery pathways, and worse shel-
tering and housing outcomes (Spoon et al. 2021; Gray et al. 2009;
Hirayama 2000; Cole 2003). As such, a social vulnerability lens is
often applied to disaster research to better capture how historical
injustices, social inequalities, and cultural biases shape the suscep-
tibility of various groups to harm and limit their ability to respond
or cope with disasters (Cutter et al. 2003; Blaikie et al. 2014).
Demographic factors influencing housing recovery and population
return include socioeconomic status, ownership status, age, and
race/ethnicity/caste.

Populations of lower socioeconomic status tend to inhabit hazard-
prone areas, reside in lower-quality homes, and are less likely to have
access to risk reduction measures such as structural strengthening or
insurance (Winsemius et al. 2018; Hallegatte et al. 2020; Tierney
et al. 2001; Fothergill and Peek 2004; Bolin and Stanford 1991).
These factors can lead poor and marginalized groups to experience
more significant damage in the event of a disaster, increasing the
likelihood of displacement and delaying return. Beyond the direct
consequences of damage, those with lower socioeconomic status
are also more likely to face obstacles in the recovery phase, includ-
ing difficulties accessing assistance (Comerio 2014; Dash et al.
1997; Greene 1992; Peacock et al. 2018) and fewer resources to
abate the effects of displacement (e.g., to afford temporary accom-
modation or absorb rent increases).

Homeownership status is a consistent determinant of household
return (Kim and Soo Oh 2014; Mayer et al. 2020; Cong et al. 2018;
Lee et al. 2017; Elliott and Pais 2006). Explanations for the faster
return of single-family homeowners include place attachment (Henry
2013; Binder et al. 2015), lack of options due to mortgage obliga-
tions (Elliott and Pais 2006), and the bias of governmental aid to-
ward homeowners (Comerio 1997; Mukherji 2017; Taheri Tafti and
Tomlinson 2013). Moreover, renters may encounter more obstacles
to finding permanent housing because they have limited control
over recovery decisions on the property they inhabit, have to grap-
ple with limited availability of affordable rental units and possible
postdisaster rental price increases if unable to enter their buildings
(Comerio 1998; Mukherji 2014; Pardee 2012), and may be evicted
by opportunistic landlords seeking to raise rents (Pardee 2012). In
parallel, landlords may lack economic incentive to repair the build-
ings and keep their original tenants (Hirayama 2000; Taheri Tafti
and Tomlinson 2013; Mukherji 2010). Aside from home and land
ownership, a lack of the associated ownership documentation can
limit access to public assistance, described further in the following
section. For a more detailed review of the role of housing tenure,
see Lee and Van Zandt (2019).

Concerning age, older individuals have been observed to be
more likely to return following disasters (Groen and Polivka 2010;
Hu et al. 2019; Cong et al. 2018). They may be more motivated to
return to recoup their social supports (e.g., family, community re-
sources, friends, and physicians) (Sanders et al. 2004). At the same
time, the elderly are more likely to live in low-quality housing and
experience higher relative loss due to limited financial means (Ngo
2001; Bolin and Klenow 1988), which may inhibit their ability to
return.

Findings concerning race, ethnicity, and caste have been
mixed concerning return and housing recovery following disasters.
Studies investigating the delayed return of Black residents to New
Orleans following Hurricane Katrina in 2005 found that the racial
discrepancies were primarily driven by differential housing damage
and not necessarily by race (Fussell et al. 2010; Groen and Polivka
2010). On the other hand, discriminatory practices can limit op-
tions for alternative accommodation (Girard and Peacock 1997;
Taheri Tafti and Bashiri 2022), and access to assistance may be
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limited by distrust in the government, poor language skills, or lack
of political and social capital (Aldrich 2010; Bolin and Stanford
1998; Phillips 1993; Prater and Lindell 2000; Mukherji 2010;
Taheri Tafti and Tomlinson 2013).

Pre- and Postdisaster Policies

Postdisaster recovery policies shape the nature of both housing
recovery and population return. Financing can be disbursed to
homeowners for the repair or replacement of their buildings, cash
assistance or rental subsidies can provide relief for renters, targets
can be set for the provision or construction of temporary and per-
manent housing, and new standards can be established for where
and how to build (e.g., no-build zones, building code enforcement).
However, disasters do not occur in a vacuum—preexisting policies
have already influenced housing supply and vacancy rates, the af-
fordability of housing and rent prices, the quality and maintenance
of the housing stock, and the extent of homelessness and informality.

Comerio (1998) proposed four key models for housing recon-
struction, as given in Table 1. Two principal axes of housing
reconstruction have also been proposed: the level of government in-
volvement (Comerio 2014; Johnson and Olshansky 2016; Mukherji
2017) and the level of community participation in housing recovery
(Comerio 2014; Johnson and Olshansky 2016).

Although housing reconstruction is critical, it does not guaran-
tee that the original residents return nor that displaced households
achieve similar quality, affordability, and proximity of housing con-
ditions to their predisaster state (Taheri Tafti and Tomlinson 2013).
Public assistance has typically been skewed toward owner-driven
housing reconstruction rather than affordable housing options for
renters, who comprise a substantial portion of the urban population
(Mukherji 2010, 2017; Freeman 2004; Comerio 1998). As such,
disaster researchers have advocated for needs-based assistance and
a broad-based housing recovery approach (Bolin and Stanford
1998; Kamel and Loukaitou-Sideris 2004; Howell and Elliott 2019;
Mukherji 2017; Taheri Tafti and Bashiri 2022). Examples of broader
assistance include rental subsidies, temporary or public housing
provisions, economic incentives for rental property owners, and
homeownership programs (Mukherji 2015).

The design of aid eligibility requirements, disbursement time,
and funding amounts also influence households’ recovery trajecto-
ries and can hinder housing options for subsets of displaced house-
holds. Concerning eligibility requirements, aid disbursement often
requires the provision of documents (e.g., tenure title, utility bills)
that can be lost in the disaster or nonexistent in the first place
(Mitchell et al. 2017; Spoon et al. 2021; Taheri Tafti and Tomlinson

2013), low-income residents may struggle to qualify for loans due
to poor credit or low repayment potential (Kamel and Loukaitou-
Sideris 2004; Comerio 1997), and stipulations that cash or rental
assistance must be spent on housing reconstruction can prevent
households with more immediate needs from receiving future in-
stallments to which they would otherwise be entitled (Mukherji
2018; Taheri Tafti and Tomlinson 2015; Sutley and Hamideh 2020).
In addition, lengthy disbursement times create uncertainty for
affected households and can delay decision-making or the transi-
tion to permanent housing (Finch et al. 2010; Emrich et al. 2022;
Alisjahbana et al. 2022; Sou and Howarth 2023), particularly for
those households that cannot rely on their personal resources to
accommodate their recovery needs.

Household Displacement and Return in
Disaster Recovery Models

This section focuses on displacement models that extend into the
recovery phase rather than evacuation and shelter choice. An evalu-
ation of models for evacuation behavior in hurricanes is available in
Anyidoho et al. (2022), and an evaluation of models for shelter
needs following earthquakes is available in Vecere et al. (2017).
Displacement duration following disasters depends critically on
housing recovery and the community context, such as socioeco-
nomic characteristics, infrastructure and services, and resource
constraints (Comerio 2006; Costa et al. 2021; Sutley et al. 2019).
For a comprehensive overview of various community and housing
recovery methods, see Miles et al. (2019). This review focuses spe-
cifically on the integration of population displacement estimates
within these models. A summary of the key models discussed herein
is shown in Fig. 6.

FEMA proposed a population displacement model in HAZUS-
MH (FEMA 2003), primarily based on research following Hurricane
Hugo, the Loma Prieta earthquake, and the Northridge earthquake
(Lin 2009). The number of uninhabitable buildings is estimated by
building type (i.e., single family or multifamily) and damage level
(i.e., complete for single family and moderate for multifamily). Lin
(2009) proposed two alternate approaches: the first a modified
version of the HAZUS methodology (i.e., using different damage
state probabilities and aggregation units) and the second an algorith-
mic approach incorporating social vulnerability factors (i.e., race/
ethnicity) based on empirical evidence following Hurricane Andrew
in 1992 in Miami-Dade County, Florida. The algorithmic approach
uses a logistic regression model that estimates the probability that
residents of a given structure will dislocate based on the percent loss

Table 1. Housing recovery models proposed by Comerio (1998)

Model Description Examples

Redevelopment The national government takes a strong role, featuring large-scale
housing reconstruction programs

Turkey following the 1999 Marmara earthquake
China after the 1976 Tangshan earthquake
The Soviet Union after the 1988 Spitak (Armenia) earthquake

Capital
infusion

An injection of public or external funds or resources filters
through governmental and nongovernmental agencies that
implement housing reconstruction programs

Haiti following the 2010 earthquake
Indonesia after the 2004 Indian Ocean earthquake and tsunami
Iran after the 2003 Bam earthquake
India after the 2001 Gujarat earthquake

Limited
intervention

Similar to the market model, but includes insurance and limited
governmental assistance in the form of grants and loans to
households and businesses

The United States after hurricanes in the late 20th and
21st centuries
Japan after the 1995 Kobe earthquake

Market Primarily relies on the real estate market and nongovernmental
organizations to address housing recovery issues

—

Note: For further elaboration on the selected examples, see Comerio (1998), Peacock et al. (2018), and Mukherji (2017).
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of the structure (due to damage), housing type, and the percent of
both Black and Hispanic subpopulations in the respective block
group. The output of these models represents a dislocated popu-
lation, but does not explicitly include a duration component nor
does it capture successive population movements such as returns,
relocations, and resettlements.

Regression models based on survey data have commonly been
applied to identify determinants of household decisions to return
or relocate (Nejat and Ghosh 2016; Kim and Soo Oh 2014; Burton
et al. 2019; Cong et al. 2018; Lee et al. 2017; Gray et al. 2009;
Elliott and Pais 2006; Abuhamdia 2018; Nawrotzki et al. 2014;
Girard and Peacock 1997; Groen and Polivka 2010). Burton et al.

)2019 ) used such a model to directly link community recovery
model variables (i.e., housing damage, utility disruption, neighbor-
hood evacuation level, duration of building inaccessibility) and
household characteristics (income, tenure, insurance access) to
household decisions to return or resettle (with or without repairs).
The integration of the proposed household decision-making mod-
ule within the disaster recovery model was shown to have a signifi-
cant impact on the population recovery trajectories for their case
study of a hypothetical earthquake in Los Angeles, emphasizing
the importance of such decisions on community and household
recovery. This model captures displacement duration by tracking
population return (versus resettlement), but does not explicitly cap-
ture the transition of individual households through various stages
of sheltering and temporary housing.

Costa et al. (2022a) proposed a comprehensive model of popu-
lation displacement following earthquakes, differentiating between
temporary displacement (based on structural damage, availability
of water and power, and socioeconomic demographics) and perma-
nent relocation (based on housing recovery speed, neighborhood
recovery status, the recovery decisions of neighbors, a predisposi-
tion to move out, and psychological trauma). This model adopts

an agent-based approach, which has previously been advocated to
capture the heterogeneity and interactions across individual agents
in household migration studies (Husby and Koks 2017). This initial
model was later extended to integrate place attachment (Costa et al.
2022b) and to link the repair of rental units with landlord decisions
(Mongold et al. 2022). Model outputs include population recovery
trajectories, typically aggregated at the neighborhood level, although
the approach could theoretically be applied at the household level
if such detailed data were available. This framework captures the
duration of displacement by tracking population return, but also
explicitly differentiates dislocation (temporary displacement) ver-
sus resettlements (permanent displacement). Similar to the Burton
et al. (2019) model, the Costa et al. (2022a) approach does not ex-
plicitly track household movements between stages of sheltering
and temporary housing.

Similarly, Bhattacharya and Kato (2021) adopted an agent-based
model approach to capture household decisions to return or relocate
after a disaster, accounting for place attachment level, option level
(e.g., financial standing and insurance access), and infrastructure
requirements as primary household characteristics. Secondary
household characteristics (i.e., elderly with or without pension;
young with or without children) allow different household arche-
types to prioritize different place attributes (e.g., employment,
schools, hospital), influencing their perception of the disaster area’s
attractiveness. Each household agent has a tolerance threshold con-
sidering the cost, waiting time, attractiveness, and (in the case of a
high attachment) distance from home. Their framework allows the
simulation of various recovery policy options, such as the provision
of temporary housing, target infrastructure service levels over time,
and the spatial location of facilities. In contrast to the other models
described herein, this approach explicitly tracks relocations into
temporary housing.

Fig. 6. Summary of existing models for household displacement and return following disasters and their methods and considered factors.
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Grinberger and Felsenstein (2016) also employed agent-based
models to capture urban dynamics and disaster recovery, incorpo-
rating household relocation decisions. Households decide to leave
their residence based on utility-maximizing behavior (income rel-
ative to residential prices) and constraints (i.e., lack of space and
affordability). Residential prices vary depending on the floor area
and the average housing price in the neighborhood, which dynami-
cally varies with demand, supply, and the level of community serv-
ices available. Additionally, interaction with commercial buildings
is considered as household agents decide to visit nonresidential
buildings; without sufficient traffic, commercial buildings become
unoccupied. The framework allows evaluating population recovery
over time, depending on policy choices such as land-use regula-
tions, provision of shelters, and restoration of damaged public
services. Similar to most of the other models described herein, the
focus is on returns and resettlements (i.e., the permanent housing
stage).

Research Gaps and Opportunities

Although household displacement and return is a growing research
area, several vital gaps and research opportunities remain. Despite
the significance of displacement duration on the affected house-
holds and the community, few studies explicitly capture this tem-
poral component (Sutley and Hamideh 2020; Smith and McCarty
1996; Fussell et al. 2010). Household displacement duration can be
integrated within existing community recovery models that explic-
itly account for a temporal component (Costa et al. 2021; Miles and
Chang 2011; Burton et al. 2016) but require validation that is lim-
ited by the lack of authoritative time-series data from past disaster
events. Moreover, existing estimates of displaced persons after disas-
ters are typically derived using housing damage estimates (IDMC
2020), posing a validation challenge because most household dis-
placement models rely on similar assumptions. Mobile location data
(e.g., call detail records, smartphone GPS data) could serve as a valu-
able data proxy for displacement that explicitly captures the time and
space component (Lu et al. 2012; Bengtsson et al. 2011; Yabe et al.
2019, 2020; Wilson et al. 2016), but additional research is required
to benchmark past events across geographies and hazard types to
understand the data’s representativeness and applicability. The suit-
ability of housing and community recovery models also requires re-
view across different contexts because most applications have been
to high-income communities that may have unique policy contexts
(e.g., market-driven, limited public assistance) and determinants of
household decision-making.

Furthermore, observations from past events indicate challenges
with the recovery of affordable rental housing in urban areas
(Hirayama 2000; Taheri et al. 2013; Mukherji 2010), whereas ex-
plicit consideration of multifamily and rental housing is largely
missing from community and housing recovery models (Miles
et al. 2019; Mongold et al. 2022). Surveys and regression models
have been applied to homeowner and renter decisions to return
or relocate/resettle following a disaster. Yet, similar work may
be required to capture landlord decisions regarding repair or aban-
donment. Until rental and multifamily housing are incorporated,
community and housing recovery models may have a limited ca-
pacity to evaluate policy decisions that encourage broad-based
recovery (e.g., rental assistance and cash vouchers, incentives for
rental property owners). Moreover, these models often use housing
as the sole vehicle for displacement and return. Still, livelihood
factors (e.g., job loss) and related policies (e.g., postdisaster em-
ployment insurance, livelihood assistance) may also have a signifi-
cant impact.

Another challenge within community recovery models is the
correlation of factors that influence both social and physical vul-
nerability. Synthetic population distribution is often employed in
disaster risk models to populate buildings with people and their
relevant characteristics, typically using aggregate demographic
or census data. Microdata (e.g., individual or household-level re-
sponses to statistical surveys) may help realistically capture the
evident correlation of some of these characteristics (e.g., income
level and housing quality) that have been observed in past disaster
events (Rubinyi et al. 2022).

Last, given the conflation and inconsistency of common termi-
nology under the scope of disaster-induced displacement, future
research should aim to define the adopted definitions clearly and
indicate the setting of displacement within the disaster timeline
(e.g., in the emergency phase, in the recovery phase).

Conclusions

Despite the scale and prevalence of household displacement fol-
lowing disasters and the toll of protracted displacement on affected
households and communities, quantification of displacement pri-
marily remains limited to the emergency phase in existing disaster
risk models. This review aimed to synthesize the knowledge from
existing studies and proposed models to focus future research
and improve model-based approaches to quantify disaster-induced
displacement.

From a review of the existing literature, it is clear that differ-
ent factors influence household evacuation in the preparedness
or emergency phase versus return in the recovery phase. There
is consensus that physical factors (e.g., housing damage, utility dis-
ruption, neighborhood damage) are critical during the emergency
phase. However, social and psychological factors such as place at-
tachment and social capital become more important in the recovery
phase as displaced households decide whether or not to return.
Furthermore, return outcomes and recovery trajectories frequently
appear stratified across demographic lines such as income level and
ownership status. These differential patterns of household recovery
are contributed to by predisaster conditions (e.g., concentrations of
socially vulnerable populations in hazard-prone areas) and post-
disaster policy decisions (e.g., the design of government assistance
programs). As such, aggregate metrics cannot represent all house-
holds and often obscure significant differentials across specific
population subgroups (Bolin 1985; Hirayama 2000; Hamideh et al.
2021; Peacock et al. 2018).

Various approaches have been taken to integrate household dis-
placement and return into disaster recovery models. While physical
damage to the built environment has long been considered a driver
of household displacement, more recent models incorporate addi-
tional factors such as financial autonomy, household demographics,
and attachment to place. Although significant improvements have
been made, there are ongoing challenges in modeling household
displacement and return in disasters. Some of these research oppor-
tunities include model validation and review across different con-
texts, robust incorporation of multifamily and rental housing, and
consideration of the correlations between physical and social vul-
nerability factors.

Data Availability Statement
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