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ARTICLE INFO ABSTRACT

Keywords: Post-disaster permanent housing is the backbone of the recovery efforts after destructive events. It
Post-earthquake permanent housing holds great potential to adopt new technological innovations and to provide improved conditions
Antakya for these everyday spaces. However, previous investigations suggest that these housing projects
User-centered design lack consideration of the inhabitants’ expectations, needs, and values due to environmental,
Architecture

cultural, and social factors, resulting in a dissatisfactory built environment. Following the
Kahramanmarag earthquake on February 6, 2023, this research aims to explore the expectations
of affected residents in the historic district of Antakya. We expect to contribute to decision-
makers, designers, and the technology industry to develop more user-centered housing recov-
ery efforts in the aftermath of these devastating events. The findings revealed four implications
from the expectations for post-earthquake homes: (1) designing for togetherness, (2) valuing
community efforts and traditional work, (3) including productional activities, and lastly, (4)
preserving and reminiscing heritage values. Additionally, we discussed these four implications
with multi-disciplinary designers to expand the discussion space for designing post-earthquake
permanent homes in Antakya. Overall, these implications suggest some future architectural
changes in homes as their residents’ expectations, including the creation of new heritage and
production spaces using digital, physical, and mixed reality technologies, as well as the emer-
gence of new social gathering spaces. By conducting a case study in Antakya, our research
highlights the potential for the further development of post-disaster permanent homes that not
only provide shelter and safety but also enhance the overall quality of life for the residents, both
for Antakya and the other relevant cases worldwide.

Interaction design

1. Introduction

On February 6, 2023, a devastating earthquake measuring Mw 7.8 struck southern and central Turkey and northern and western
Syria. With its epicenter located north-northeast of Kahramanmaras, the earthquake wreaked havoc in the region, resulting in more
than 52,000 losses of life and widespread destruction. The seismic event was followed by another powerful earthquake, measuring Mw
7.6, later in the day [1]. After 14 days, on February 20, 2023, a third earthquake of Mw 6.5 occurred near Antakya, about 100 km south
of the first epicenter. These consecutive disasters impacted more than ten cities within its epicenter. However, one of the heavily
affected areas was Antakya, the capital of Hatay Province, where the earthquake registered a maximum Mercalli intensity of XII around
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the epicenter and within the city itself [2]. According to the government report, the most destruction in the earthquake occurred in the
province of Hatay. In the report, it is stated that many buildings were impacted in Antakya, with 847,380 residential and 1108 cultural
heritage buildings within the province of Hatay [3]. Although Antakya is a challenging area to design for post-disaster permanent
housing projects due to its complex historical and social structure, the rebuilding process was urgently initiated in the aftermath of the
catastrophe [4].

The reconstruction efforts after disasters present an opportunity to reimagine the architectural design of these post-earthquake
homes better for the recovery process [5]. Especially in the case of technological innovations within these newly built spaces, these
efforts hold great potential to adopt new technological innovations and improve conditions for these everyday spaces [5,6]. Following
the Kahramanmaras earthquake, ministry-initiated projects, such as a smart post-disaster permanent housing near Nurdagi, Gaziantep,
indicate these attempts [7]. However, these innovative architectural approaches are mostly criticized for being top-down and
neglecting residents’ expectations, needs, and values for these new homes [6]. It is also essential to acknowledge that the architectural
design process has previously been criticized for lacking user perspectives, particularly during its early planning phases [8]. Unfor-
tunately, as prior studies also highlighted, the resulting structures may not fully cater to the needs and expectations of the inhabitants
due to environmental, cultural, and social factors [9,10]. Therefore, studies examining residents’ expectations, needs, and values
towards designing post-disaster permanent housing remain scarce in the field.

To address this crucial aspect, user-centered design approaches hold valuable potential for overcoming the issues in post-disaster
housing design efforts [11]. Hence, this research examines the expectations, needs, and values of the earthquake-affected residents of
Antakya, who are also early adopters of domestic technologies, to obtain insights into designing post-earthquake permanent housing in
Antakya. In light of this aim, we conducted in-depth semi-structured interviews with 10 early-adopter residents of Antakya who were
affected by the Kahramanmaras earthquake. By engaging with individuals who are familiar with advanced technological innovations
in their homes, we sought to gain valuable insights into their expectations, needs, and values towards more resilient future residences.

Furthermore, we investigated whether these insights from the interviews fostered the ideation and inclusion of different stake-
holders by conducting two focus group sessions with ten multi-disciplinary designers. In these focus group sessions, we presented these
insights to five architects and five interaction design researchers to investigate whether these insights support idea generation within
multi-disciplinary designers’ perspectives for the rebuilding process. By obtaining these insights from residents and designers, this
research expects to generate some implications for the design of the post-earthquake permanent housing in Antakya and reveal novel
directions for future technologies in this context.

Significantly, we contribute these important aspects by conducting this research; by delving into the user perspectives and
incorporating them into the architectural design of post-earthquake housing, our findings strongly advocate for the development of
homes that not only provide shelter and safety but also enhance the overall quality of life for the residents of Antakya. Consequently,
this research initiates an effort for decision-makers, designers, and the technology industry to develop post-disaster permanent housing
projects and technologies that are more user-centered. Moreover, these implications could further support enhancing the disaster-
affected individuals’ everyday comfort and interaction within their homes by providing them an opportunity for a more positive
post-disaster recovery experience.

2. Related work

2.1. The role of post-disaster permanent housing in recovery efforts

In the aftermath of disasters (e.g., earthquakes, floods), recovery efforts are the most fundamental point of disaster management
and are expected to occur at an immediate level. It is a complex process that involves the interaction of social, technological, and
economic factors [12] In the process of the recovery effort following a disaster, governments, and humanitarian aid organizations
typically offer temporary or transitional accommodation during the emergency response and relief stages for disaster-affected resi-
dents, and later, the construction of permanent housing is initiated during the rehabilitation and reconstruction stages (see Fig. 1) [13].
Housing bears a significant burden of economic losses, accounting for up to 62 % of the total losses resulting from disasters [14]. Thus,
housing restoration is considered vital for recovery since it significantly impacts the various aspects of individual, household, and
community recovery [15].

Moreover, it is crucial to recognize that the loss of homes goes beyond the physical structure for those affected by disasters. Homes
represent a place where people carry out daily activities, perform domestic chores, and establish their livelihoods [16]. Previous
research indicates that a house cannot be defined by any of its functions and can only survive as long as it fulfills the needs of its
residents [17]. In the context of post-disaster housing, one study explores the importance of house and home for survivors and extends
the meaning to not only its protective measures from hazards but also its direct impact on health, well-being, and security [18]. Hence,
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Fig. 1. The process of rebuilding efforts after disasters.
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following an earthquake, a significant challenge lies in providing affected individuals with new residential areas that not only restore
their physical environment but also address their psychological, social, and economic needs [19,20].

2.2. The importance of user expectations for post-disaster permanent housing

The main concern following an earthquake should comprise providing individuals whose psychological, social, and economic
integrities were harmed housing with more improved conditions [21]. However, the issues that occurred at these previous attempts at
post-disaster housing resulted in a sense of uncertainty and insecurity, reduced quality of life, and a lack of trust and transparency
regarding the policies and procedures by the residents in the earthquake area [22].

The risks of permanent housing projects built after earthquakes and the long-term satisfaction of occupants are frequently
examined in terms of environmental, sociocultural, and psychological factors [23-25]. Many disaster-impacted individuals see the
recovery process as returning to normal, meaning regenerating the lives in their pre-existing homes and neighborhoods [26]. However,
Haigh’s study underlines that post-disaster permanent housing resettlement caused new conflicts and tensions among individuals who
came to live, and it is essential to understand and preserve the communal values of these residents in the rebuilding process [27].

Unfortunately, many studies investigating housing design and its environmental factors deliver results of dissatisfied residents with
their post-disaster permanent homes [28-30]. It is observed that occupants of these spaces had to adjust the plans of their homes by
changing room functions and adding or removing new spaces to provide adaptations to their lifestyles [31]. Therefore, the recon-
struction of homes does not solve the housing issue by itself, and it is crucial to investigate indicators that can transform a house into a
home and the surroundings into a neighborhood [25]. Because buildings’ physical environment influences a person’s everyday ex-
istence, social relationships, psychological circumstances, and the operation of the socioeconomic system. Furthermore, comfort
conditions based on physical environment factors are critical in improving environmental satisfaction in post-earthquake permanent
housing projects [21]. Another research describes, through the resettlement process, social and cultural appropriateness is also vital for
successful outcomes [32]. In light of these, the expectations, needs, and values of those who are impacted by a disastrous event should
be taken into consideration for the design of post-disaster permanent housing projects.

2.3. The notion of people-centered housing recovery

The dominant approach of top-down constructor-driven reconstruction in post-disaster housing reconstruction has received sig-
nificant criticism [33]. This approach, while prevalent, lacks adequate community engagement and fails to recognize the diverse needs
and priorities of affected populations. These shortcomings raise doubts about the top-down approach’s ability to support recovery
efforts and foster resilient communities [34]. A critical factor contributing to the failure of post-disaster permanent housing projects, as
highlighted by Sadiqi [10], is the disregard for local needs and culture. As Dikmen also identifies typical top-down design approach
supplied by the government resulted in high dissatisfaction among the residents [28]. Prior research strongly recommends incorpo-
rating provisions for permanent housing, considering its long-term impact from a people-centered perspective [35].

As Maly described, although the term "people-centered" has gained momentum in recent years within the domains of development
and housing reconstruction [11,36,37], housing experts and international agencies have advocated the concept of placing people at the
core of housing recovery since the 1970s. Shaped by John Turner’s ideas, this perspective emphasizes the empowerment of residents,
with residents taking charge of their own housing and reconstruction. In that way, it gives the disaster-impacted residents more agency
and control over decision-making. Hence, housing is not viewed as a mere product but as a transformative process that can empower
individuals [38]. Aligned with these recovery approaches, this research provides a fundamental initial step toward designing
people-centered post-disaster permanent housing in Antakya.

2.4. The role of technology in disasters

Technology could play a crucial role in different disaster management stages, such as disaster response, recovery, preparedness,
and risk reduction. Especially in the recovery phase, technology could significantly enhance the efficiency and effectiveness of
response efforts. For example, Harnesk described how beneficial technology could be in terms of coordinating available resources [39].
Other studies highlight the importance of drones in the connectivity of the relevant bodies in times of crisis and disaster events [40].
Other studies claimed the importance of geographical information systems (GIS) [41] and the potential uses of artificial intelligence
(AI) [42] to support the disaster management stages. Most importantly, prior research by Shklovski et al. underlines the importance of
technology in terms of community recovery for connecting individuals in post-disaster times [43]. Moreover, previous studies also
acknowledge the importance of the use of technology in the means of preserving and reconstructing both tangible and intangible
heritage values in the aftermath of disaster events [44]. Therefore, in the scope of this research, the expectations of
earthquake-impacted residents of Antakya for the post-disaster permanent homes and the rebuilding efforts could consider different
ways of technology in terms of resilience and response.

3. Case study context

Antakya, also known as Antioch, is the capital of Hatay province and is located in the southeast of Turkey, near the Syrian border
(see Fig. 2). Its history dates to 300 BC. and was founded by Seleucus Nicator I near the Lake of Antioch (Asi Nehri) [45]. It was once
called the *Queen of the East’ since it is historically notable for being an early center of Christianity and one of the capital cities of the
Roman Empire [46]. It was also home to many civilizations, from Roman Empire and Byzantium to the Ottomans and the French [47].
As a result of this historical significance, the area has been formed and reformed over time by different civilizations, resulting in the
co-existence of many structures from various periods as its tangible heritage values [46].
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Fig. 2. Map of Antakya.

With such historical importance, Antakya has site-specific experiences for its residents (see Fig. 3). In terms of its urban neigh-
borhoods, as the prior study highlights, a particular characteristic brings site-specific values (e.g., the experience of street patterns) to
its residents [48]. In addition to its neighborhoods, the traditional houses with region-specific characteristics have always been a
different indicator of this rich history [49]. These traditional houses have a specific spatial organization and a prominent atrium [50].
Even though previous research indicates that these traditional homes were adapted to the current needs of their residents, their
authenticity and historic values remain significant [51].

Moreover, as Dogruel et al. stated, Antakya has a multi-ethnic and multi-cultural character, and such composition is directly re-
flected in diverse cultural community practices [52]. These traditional intangible heritage practices result in specific spatial re-
quirements such as olive oil and soap production [53]. This cosmopolitan structure extends into rich ethnomedicinal information and
practices as its heritage values [54]. The prior study indicates a strong attachment by its residents to the urban identity, which de-
scribes a complex and rich social relation among its community members [55].

To understand the morphological structure of the city, Topcu et al. [56] described that there are two different dimensions related to
the city structure; the old city and the new city intertwined with each other at certain points. The old city pattern appeared within 2300
years, and the new city pattern appeared within 100 years. In Antakya’s residential areas, the two prominent typology of the housing is
first the traditional Antakya houses, which appeared to be either single landed or attached, and second the apartment units, which also
appeared to be either single landed or attached [57]. From the holistic understanding of heritage [58], both parts of the city consisted
of important historic values for both the residents and their post-disaster permanent homes. We also aimed to consider both in our
investigations to deepen our understanding from the residents’ expectations.

Unfortunately, the area has witnessed numerous earthquakes that caused major destruction in the region resulting in undesirable
consequences for its urban life [59]. For instance, as Rifaioglu suggested [60], Antakya has adapted their building construction as
apparent in its traditional homes, through coffered walls and ceiling that are proven to be more resistant to earthquakes. Another study
also described the traditional homes are mostly built with Baghdadi technique, generally two-story with thick main walls, and the
upper floors are light construction [61]. Even though, the government regulations were set to be tight in Turkey, after the 1999 Izmit
Earthquake, it is stated that in some cases, newly constructed buildings collapsed due to the widespread corrupt practices, while older
buildings remained standing due to their specific architectural technique [62].

The impact of the 6th February Kahramanmaras earthquake caused severe destruction from homes and commercial buildings to
historic buildings (see Fig. 4). According to the government report, the province of Hatay suffered the most damage from the

Fig. 3. Antakya after the earthquake events. Source: collage made by the authors.
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Fig. 4. Antakya before the earthquake events. Source: collage made by the authors.

earthquake. The report shows that many buildings were impacted in Antakya, with 847,380 residential and 1108 cultural heritage
buildings within the area [3]. Most of the damages detected in the region; have shown that it is caused by structural irregularities,
inadequate quality of building materials, poor workmanship, and practices that do not comply with Earthquake Regulations [63].
Especially, in the case of reinforced concrete buildings in the region is described to witness severe damages after the Kahramanmarag
Earthquake, due to their poor workmanship, technological limitations leading low material quality (especially concrete), improper
structural framing, a common appearance of soft and weak stories, the inadequate use of shear walls, and defective reinforcement
configuration [64]. These factors inevitably showed how vulnerable the region was in the context of its building codes, regardless of its
long history with many earthquakes.

Aligned with our research focus, a preliminary analysis of the attempts of ministry-initiated housing projects such as TOKI has
shown that contemporary design strategies and residents’ expectations lack a meaningful encounter [50]. As Ergiin et al. suggested
that these mass housing projects initiated by the ministry consisted of multi-story, plain, uniform concrete blocks, as found to be less
authentic by the residents, and stated to lack a prominent relationship with architectural heritage and traditional residence [65].
Furthermore, residents were less satisfied with privacy aspects in the ministry-initiated apartments, considering that traditional homes
offered more privacy through their unique architectural qualities of spatial arrangement and atria. Also, the traditional homes were
found better for responding to changes in family structure as the traditional homes appeared to be more extendable than the modern,
ministry-initiated high-rise buildings. These factors are valuable for inclusion in the case for designing future homes in the region. The
study further suggests that cultural values should be adapted to future housing designs to sustain the cultural heritage values in
Antakya [50]. As highlighted in the related work section, we also realized a high level of dissatisfaction as we examined the previous
studies investigating disaster-affected residents’ satisfaction with post-earthquake permanent housing in the Turkish context [21,28,
29]. Previous studies also highlighted the dissatisfaction factor from the post-disaster permanent housing projects in Turkey. One study
showed that these factors appear as the current neighborhoods’ environments’ difference from the pre-disaster one and weakened
social ties [30]. Another study highlighted the importance of housing design, such as investigations showed that residents expressed
high level of dissatisfaction with certain elements of their homes, such as balconies, storage spaces [66], and residents intervened to
change the form and interior [16]. Therefore, the costum designs of these housing project where residents were more involved in the
design process was found to overcome this dissatisfaction in a certain level [28]. Hence, socio-cultural values as design inputs for
post-disaster permanent housing in Antakya could support increasing its residents’ satisfaction level.

4. Method

We initiated the study procedure with an extensive review of the existing studies. After that, the data obtained for this research is
collected using a qualitative approach (see Fig. 5). The qualitative approach started with in-depth semi-structured interviews to obtain
deeper insights into the disaster-affected residents’ expectations, needs, and values. We conducted these semi-structured interviews
with ten residents of Antakya who scored as an early adopter or innovative on the Innovativeness Scale (IS) [67,68]. IS was used to
identify whether the participants were familiar with recent technological developments or more likely to adopt new technological
artifacts. Although there are several scales specifically developed for measuring technology familiarity in terms of individuals inno-
vativeness level [69], we preferred to use Hurt’s Innovativeness Scale for its wide adoption [70] for the previous research to examine
the context of technology use in the home setting [71-73]. For instance, prior studies frequently associate the individuals’ technology
familiarity with IS scale via describing that individuals with higher innovativeness level are more comfortable coping with uncertainty
[74] and are more risk tolerant [75]. It is also stated that individuals with higher IS deliver more insights on future changes in
architectural design [76]. Another study claimed the importance of these individuals for establishing a more meaningful connection
with their built environments [77]. Moreover, for the second part of this research, we conducted two focus group sessions with five
practicing architects and five multidisciplinary interaction design researchers. The focus group sessions aimed to identify if the
interview results triggered ideation and, in terms of diversity of ideas, in what ways different stakeholders discussed common or
different points during the sessions. These sessions further helped us employ the implications for designing the post-earthquake
permanent housing in Antakya.
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4.1. Participant recruitment

For interviews, within a month after the 6 February Kahramanmaras earthquake, we recruited the participants via Ko¢ University’s
general directory of students. We openly invited all students at the university who was impacted from the earthquake events in
Antakya, and in return we received ten students who expressed their interests to participate in the interview sessions. Upon conve-
nience sampling [78] and prior studies exploring within the similar scope of our research [76], we decided to number of students were
rich enough to deliver insightful data for our investigation. For those who showed interest in participating, we then deployed a survey
including the Innovativeness Scale (IS) [67,68] to understand if the resident is an early adopter or above. A total of 10 participants
agreed to join the study. All are undergraduate students, four males and six females, and their ages ranged from 19 to 22 (see Table 1).
We specifically aimed to obtain expectations from the younger householders as the previous study suggests that they tend to dislocate
from the post-disaster permanent homes in the aftermath of a disaster [79,80]. Consequently, the common criteria among the
interview participants are as follows: they are all residents of Antakya who were affected by the Kahramanmaras earthquake events;
They all indicated that the earthquake impacted their existing homes severely, and they scaled as early adopters or above from the IS
survey.

For focus groups, we conducted two sessions. Both sessions are conducted with design-oriented participants, as previous research
also shows the importance of their input for disaster response and recovery [81]. The first session (FC1) included five architects who
had experience for more than five years in the field (see Table 2). The architects were recruited through the authors’ network for their
specific practice interests and expertise within the field (e.g., working with architectural conservation, actively participating in the
recovery efforts in Antakya, or an architect who is a resident of Antakya) to support the richness of the discussions. The second focus
group (FC2) study session included five multi-disciplinary design researchers who actively work in the interaction design field (see
Table 2). Aligned with the recruitment of the FC1, we recruited participants for FC2 upon their specific research interests and expertise
(e.g., human-building interaction researcher, more-than-human interaction researcher). Various research interests within the design
discipline helped us obtain deeper and expertise-specific data from the discussions.

4.2. Study procedure and analysis

Interviews:

We conducted the interview sessions either face-to-face (8 participants), or online via Zoom and Miro applications (2 residents)
based on participant’s preference. Each interview session consisted of three parts. In the first part, we asked participants questions to
understand their relation to Antakya and the neighborhood they reside in. We provided a map of Antakya and asked them to locate
their home and important points within their neighborhoods. This part helped us identify the factors such as their attachment, their
pre-disaster experience and pain points within our research location. In the second part, we aimed at revealing the meaning and
context of home for the residents and investigated their previous experiences of technology use within their domestic spaces. For the

Table 1

Interview participants.
Interview Participants Age Gender Earthquake impact to the existing home Household status Location of residence
P1 22 Male Severe Homeowner - lives with family Antakya and Istanbul
P2 21 Male Severe Homeowner - lives with family Antakya and Istanbul
P3 20 Male Severe Homeowner — lives with family Antakya and Istanbul
P4 20 Male Severe Homeowner - lives with family Antakya and Istanbul
P5 21 Female Severe Homeowner - lives with family Antakya and Istanbul
P6 20 Female Severe Homeowner - lives with family Antakya and Istanbul
P7 19 Female Severe Homeowner — lives with family Antakya and Istanbul
P8 21 Female Severe Homeowner - lives with family Antakya and Istanbul
P9 22 Female Severe Homeowner - lives with family Antakya and Istanbul
P10 20 Female Severe Homeowner — lives with family Antakya and Istanbul
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Table 2
Focus group participants.

Focus Groups Participants Recruitment Criteria

Session 1
FC1-P1 She is a resident of Antakya who is affected by the earthquake. She practices as an architect in Antakya for more than 5 years.
FC1-P2 She practices architecture for more than 5 years, works in historical buildings preservation and restoration.
FC1-P3 He practices architecture for more than 5 years and designs historic buildings with adaptive reuse.
FC1-P4 She practices architecture for more than 5 years, mainly focuses on architectural design competitions.
FC1-P5 He practices architecture for more than 5 years and is an expert for restoration and renovation projects.
Session 2
FC2-P1 She works in the field of human-building interaction, focusing on future of housing and urban design.
FC2-P2 She works in the field of more-than-human-centered design, focusing on plants and agricultural activities.
FC2-P3 He works in the field of human-computer interaction, focusing on embodied interaction with technologies.
FC2-P4 She works in the field of human-computer interaction, focusing on VR/AR spatial design and experiences.
FC2-P5 She works in the field of human-computer interaction, focusing on future domestic food practices.

last part of the interview, we asked questions about their expectations from post-earthquake permanent housing in Antakya, and their
preservation values throughout this rebuilding process. During the interview sessions, participants were highly encouraged to think-a-
loud technique [82] to comfortably express their thoughts about the subject. During the interview sessions, we carefully avoided any
question that may cause our participants to feel emotionally vulnerable.

After the interviews were completed, we transcribed the recordings, and coded our data inductively. The interview data is analyzed
using reflexive thematic analysis approach [83]. The reflexive thematic analysis approach consists of six phases as prior research also
suggested: familiarization with data, generating initial codes, generating themes, reviewing potential themes, defining, and naming
themes, and lastly, producing the report [84]. Throughout, the process was iterative, and we discussed the outcomes with three other
researchers in a meeting that lasted approximately 5 h in total. Potential disagreements throughout the analysis process have been
discussed extensively, and the conflicts about the coding procedure, emerging themes, and the ambiguity associated with respondents’
statements have been concluded upon consensus.

Focus Groups:

After the themes of residents’ expectations had emerged from the interviews, we further aimed to investigate in what ways these
insights fostered ideation among different design-oriented participants. Therefore, we conducted two focus group sessions with ar-
chitects (FC1) and multi-disciplinary interaction design researchers (FC2). We started with a brief presentation describing the research
context in both focus group sessions. We then asked our participants to discuss the design of post-earthquake permanent housing in
Antakya to initiate the thinking process. Furthermore, we provided the themes interpreted from the interview sessions with
earthquake-affected residents of Antakya in the form of design prompts [85]. Based on the design prompts we provided, we asked our
participants to discuss and ideate in the context of designing post-earthquake permanent housing in Antakya. Lastly, we asked our
participants to reflect on the overall process for ideating from the interview themes to reveal the concluding points of the focus group
sessions. We conducted the FC1 online using Zoom and Miro applications, because participating architects were residing in different
locations, and unable to physically meet (For instance, FC1_P1 was in Antakya at the time of the study). For the FC2, we conducted the
session physically since all participating designers were able to meet, and via Miro for participants to document their discussion points.
Since one focus group session was online and the other was physical, we aimed to replicate the procedure as possible to increase the
consistency of the data we obtained. Each focus group session lasted approximately 90 min and was audio recorded. After the sessions,
we analyzed transcribed recordings and Miro boards using reflexive thematic analysis following the steps mentioned above [83].

5. Findings
5.1. Residents’ expectations towards designing post-earthquake permanent housing in Antakya

5.1.1. Theme 1: Togetherness

Throughout the interview sessions, most participants expressed a strong attachment to their neighborhood community in Antakya.
The experience is further described through living and sharing common spaces as well as domestic spaces. P9 described having a
common space within her home where she could cook and spend time with other family and community members. P4 stated, "The
neighborly relations are very important here, both within the neighborhood community or among the residents who share the same apartment
block." Even, two participants mentioned to inhabit an apartment that they purposefully built to live together with other family
members such as grandparents, cousins, or other siblings. It was prominent that while expressing their expectations from the post-
earthquake permanent housing in Antakya, residents wanted to create places for being together or access technologies that support
their community lives. As highlighted the value of sharing within the community, participants openly expressed that shared tech-
nologies might be well adopted within future domestic spaces.

One breakdown point of this theme also includes the sense of security, primarily described in the context of togetherness. Most
participants described their pre-disaster experiences within their neighborhoods as very secure because the community members had a
very close relationship with each other. P7 described, "As I walk in the street, I know everyone in the neighborhood, and this gives a feeling of
security. I like this sense of belonging to my neighborhood". Therefore, residents of Antakya remarkably mentioned that they expect to have
post-earthquake permanent homes that provide this security feeling just as their pre-disaster experiences within their neighborhoods.
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5.1.2. Theme 2: Manual and traditional works

Even though residents were at a high adoption rate with technological innovations, they highly valued manual and traditional
works for the domestic chores as their relationship with technology use and automation at home. During the interview sessions,
participants described having traditional ways of making at home, which they mostly expected to preserve within the technology-
enhanced domestic spaces of post-disaster rebuilding. P8 stated, "We do not use an automated Turkish coffee machine, especially my
grandmother. She says preparing and mixing it in the copper pot is more delicious. These traditional values are important to preserve". It was
significant that participants expected to have technology in the future domestic spaces that have high human agency over its use and
the traditional values integrated.

5.1.3. Theme 3: Community efforts

In addition to those mentioned above, the community efforts used for preserving and creating heritage values is also highly cited.
P6 described her grandfather as directly helping over the archeological excavation of a sarcophagus in Antakya, to which she felt a
strong attachment. In the same way, P9 referred to the historic houses of Antakya (one of them was her residence) as "I would like to
preserve what appears to be a result of community effort”. Therefore, the residents expected to participate and have agency in the building
process of post-earthquake housing in the city. Through the rebuilding efforts of historic locations such as Antakya, integrating
community efforts of the earthquake-affected residents is also expected to positively contribute to the individual well-being after the
earthquake.

5.1.4. Theme 4: Production aspect

During the interviews, most participants described integrating some productional activities within their domestic spaces, referring
to their pre-earthquake experiences. These activities varied from soap-making to small/mid-scale at-home/indoor cultivation. P1
described, "Everyone has something to plant and harvest at home, so we need to protect this routine because we put them in our meals."
In the same context, most participants stated their expectations to integrate these productional activities into the post-earthquake
permanent housing spaces in Antakya. In line with this, P7 also highlighted the importance of daphne soap-making as a traditional
activity that needs to be adapted into the design of post-disaster permanent homes in Antakya. These points expressed by the residents
are very valuable in considering the importance of the livelihood of the residents in the case of the post-disaster phase. Thus,
considering their pre-disaster routines, residents of Antakya pose a must-integrate condition of being able to conduct these activities in
their newly built homes after the earthquake for the livelihood of the individuals.

5.1.5. Theme 5: Heritage values

As previously described, Antakya is a historically significant due to its rich tangible and intangible heritage values. There was a
certain sense of trust towards tangible heritage values such as historic buildings. As expressed of feeling more secure, the participants
described the stories of their older siblings for the trusting their traditional homes, as the thick walls were protective against earth-
quakes. Participants mentioned their instances of appreciating these tangible and intangible in the city, and during the interview
sessions, preserving the heritage values after such destruction was a fundamental step for the residents of Antakya. Expectations for
these heritage values within the context of technologically enhanced future domestic spaces were mainly described through the ability
to re-experience these using technologies. The chance of re-experiencing these heritage values of the pre-disaster era, specifically
tangible values such as historic buildings, was an attainment that future generations are expected to achieve, as described by P5. In line
with this, P10 also stated her expectation for post-earthquake permanent housing design in Antakya, "We should be able to re-
experience the feeling of the old bazaar of Antakya from our homes, maybe using VR or some kind of similar technology." There-
fore, it was a common expectation for post-disaster homes to support these heritage experiences for preserving or conveying to future
generations.

Moreover, the residents’ expectations for preserving the tangible and intangible heritage values extend into preserving with the use
of technology. During interviews, participants stated their salient attachment to the heritage artifacts, such as historic doorbells of the
traditional Antakya houses. They wanted to extend the use of these heritage artifacts by adapting them into technologically enhanced
products. P5 described, "The historic doorbells should be preserved. Maybe, we can integrate some sensors into it to turn it into a smart
security system and keep using in our future homes". Hence, it was a significant expectation for the residents of Antakya to preserve
heritage artifacts using technology.

5.2. Insights from focus group sessions with architects and interaction design researchers

After generating themes from the interview data, we conducted two focus group sessions with architects and design researchers.
During these two focus group sessions, all participants were able to generate ideas based on the interview findings for designing post-
earthquake permanent housing in Antakya.

The discussion throughout the two focus group sessions resulted in three common points. The first and most prominent content in
the discussions was for developing and integrating new technological artifacts in the context of post-earthquake permanent housing in
Antakya. These ideas ranged from implementing waste management technologies in domestic spaces (FC1) to smart tools for storing
heritage values to prevent loss over disaster (FC2). The hierarchy for identifying the urgency of post-earthquake rebuilding policies is
also discussed in both focus group sessions. For example, in FC1 and FC2, the participants highlighted that expectations for feeling
secure might lessen over time, as it was an essential concern residents pointed out during the interviews. Therefore, it was discussed
that the new security technologies in the post-disaster permanent homes might adapt to the changing security concerns of residents
over time and in different circumstances. In addition, participants of both focus group sessions identified potential impacts and
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concerns of the new technologies they ideated for the future of housing in Antakya. These discussion points were if any of the ideas in
the FC sessions may result in gentrification or loss of certain parts of the neighborhoods (e.g., the traditional shopping districts).

Furthermore, each focus group session has uniquely contributed to the content of discussions based on the residents’ expectations
of post-earthquake housing for Antakya. For FC1, architects revealed significant discussion on generating new plan schemes and
architectural functions for the post-earthquake permanent housing design. These ideations appeared to consider such as, new plan
schemes and new architectural functions within single apartment unit that is speculatively located in the historic core of Antakya.
These examples include some novel open-plan solutions for domestic spaces or future rehabilitation spaces that are integrated into the
housing plans in Antakya. For instance, these ideations including future rehabilitation spaces were considered more in a speculative
housing complex located within the neighborhood scale. In FC2 for interaction design researchers, the discussion points extended into
organizational schemes to increase community resilience for the post-disaster rebuilding process. Such a point was described to create
an organizational scheme that includes the production, storage, and sharing of local products from post-earthquake permanent homes
of the individual. The importance of such a organizational system was also discussed for its potential to preserve and share the
intangible heritage values of Antakya. They also discussed generating new interaction modalities for the technologies in future homes
of Antakya. The participants discussed the idea of an interactive wall built in the post-earthquake permanent homes for the context of
multi-sensory experiences (auditory, tactile) with domestic spaces that supports re-experiencing these heritage values. This speculative
interactive wall is considered for its use in both in single apartment units to be owned by residents individually, and in a neighborhood
scale, which includes a wider community of residents in Antakya.

6. Discussion

This research consists of a case study of residents’ expectations toward designing post-earthquake permanent housing and how
these expectations trigger discussion among design-oriented actors. As a result of this investigation, we revealed four practical im-
plications for post-earthquake permanent housing: (1) designing for togetherness, (2) valuing human labour, (3) including produc-
tional activities, and, (4) preserving and reminiscing heritage values. The novelty of our results resides in the specific and common
points of each resident’s pre-disaster experiences of living in a historic neighborhood and how it shapes their expectations, needs, and
values towards post-disaster permanent homes as similarly investigated in one previous research [76]. Additionally, discussions with
design-oriented actors resulted in potentially beneficial ideas about our case study area’s rebuilding efforts. Following these outcomes,
we further discuss practical implications for the design of post-disaster permanent housing in Antakya and how including more
design-oriented actors might contribute to these rebuilding efforts.

6.1. Implications for design of post-disaster permanent housing

Prior studies mainly focused on understanding residents’ experiences living in post-earthquake permanent housing in already-built
cases [16,21,23,25,30]. Such efforts are valuable in delivering insights for an evidence-based design approach [86]; however, they
remain scarce for the planning phase of the rebuilding process through integrating location-specific residents’ needs and expectations.
In line with this, Rahmayati also suggests reframing the approach "build back better" by considering individual and communal needs
and expectations in a location-specific context [9]. Therefore, understanding residents’ expectations prior to the design process of
post-disaster permanent housing projects is essential for user-centric recovery and long-term satisfaction of the residents.

Designing for togetherness: For instance, our findings indicate that residents of Antakya expect their future homes to promote
togetherness. The notion of togetherness is mainly explained through their pre-disaster experiences with other members of their
communities within their neighborhoods, and homes. As our results also confirmed, the significance of community in the post-disaster
era has been frequently mentioned in prior studies as an essential component for recovery [32]. It is also highlighted in the previous
studies that the cultural values and needs of the residents need to be carefully implemented into the post-disaster permanent homes,
such as the existence of a family room [32]. Such spatial considerations rooted in pre-disaster practices will help promote the
togetherness of the individuals through post-disaster recovery. Past designed post-disaster permanent housing projects such as the
architect, Toyo Ito’s Soma City Home-for-All project after Tohoku earthquake in Japan [87] also attempted to promote social in-
teractions among its residents by aiming to strengthen community bonds. Such attempts should be supported by case-specific indi-
vidual values of residents’ expectations in the disaster areas by collecting them before the start of the rebuilding process.

Valuing community efforts and traditional work: Furthermore, residents’ expectations towards collective and proactive efforts for the
rebuilding process are also highlighted in our results. These expectations highlighted the human agency and control over the
rebuilding process of post-disaster homes, as well, over the use of domestic technologies within these newly built homes. These
findings indicate a tendency of residents for participatory design efforts in the rebuilding process. Previous studies indicated that
participatory design approaches in user-centered design positively impacted the long-term outcomes after disasters (e.g., residents’
higher degree of satisfaction with the built environment) [88]. As Barenstein suggested, residents after a disaster are not passive
recipients of external agencies and have a solid capacity to appropriate their homes to meet their cultural- and livelihood-specific needs
[89]. Another study also described that user participation in up-front decision-making results in a positive recovery experience for
disaster-affected individuals [31]. Aligned with these, examples of the participatory rebuilding approach in the post-disaster housing
context, such as the famous architect Yasmeen Lari’s efforts in Pakistan [90], also provide valuable insights into how community
ownership of participatory actions contributes to this process.

Preserving and reminiscing heritage values: The other significant finding from our interview sessions with residents was their
expectation for preserving and reminiscing heritage values (both tangible and intangible) with the support of technologically enhanced
spaces. As previously mentioned, Antakya is a region that has distinct historical value [46,47], and a devastating disaster like an
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earthquake caused severe destruction of the historic built environment [63]. Residents were also concerned about losing the intangible
heritage practices after the disaster. The prior study explored how heritage conservation and recreation could benefit the resilience
agenda, providing affected societies with a sense of localness and continuity [91]. Technology promotes successful outcomes for
approaching heritage management in the post-disaster recovery process [92]. It is also underlined by past studies as the intellectual
merits of 3D and VR technologies could be rewarding for preserving and providing new forms of access to cultural heritage values [93].
Nofal et al. created the 'phygital heritage’ by integrating digital technologies into physical reality to communicate heritage values and
qualities [94]. As also appointed in the FC2, new interaction modalities (such as auditory and tactile) with innovative technologies
could enable cultural heritage values for preservation and conveyance [95]. These attempts could deliver innovative spatial qualities
and designs of domestic spaces for post-disaster housing that resemble heritage values and hold fruitful potential for heritage man-
agement throughout the rebuilding process of historic areas after disasters.

Including productional activities: Additionally, the residents we interviewed mentioned their expectations for future homes to support
some productional activities (e.g., indoor cultivation) that they can perform at home. These expectations mainly rooted in residents’
pre-earthquake experiences of productional activities at home. This is also considered highly important for the livelihood of residents
in the post-earthquake times. As prior research also suggests, in post-disaster permanent housing, economic recovery is as equally
crucial for residents’ satisfaction as architectural design of the homes [29]. Fajarwati also shows the importance of that women in
post-disaster areas joined the workforce by doing some productional activities [96]. Another study identifies that the lack of house-
holds’ economic recovery plan after disasters causes exacerbates the inequality in the area [96]. Hence, considering the economic
recovery and the households’ livelihood in the post-disaster era, these permanent homes should consider the spatial adaptability and
efficiency towards enabling productional activities and workforce from home.

6.2. Inclusion of multi-disciplinary designers’ perspectives into the process

Moreover, our research indicated that the inclusion of more design-oriented actors into the rebuilding efforts helped generate more
diverse ideas for the post-earthquake permanent housing context. To bridge the gap between the role of design and disaster resilience,
Charlesworth [81] identifies that integrated systems analysis thinking can provide an innovative perspective for comprehending the
complexities of disaster recovery, as well as a conceptual bridge to novel ways of building socio-economic and physical resilience in
disaster-impacted communities. The role of interior design discipline is also stated to be crucial in designing post-disaster homes [97].
Another research also suggests that interdisciplinary and transdisciplinary decision-making is essential for successful outcomes of
post-disaster homes because such dichotomies help develop novel methods and tools [98]. Urgency, as also acknowledged by our
participants in the focus group sessions, is a priority in the aftermath of a disaster. However, well-designed systems-thinking, orga-
nizations, and long-term road maps should be encouraged and supported by governments both cost-wise and timewise [99]. In
alignment with these, our results from the FC sessions clearly showed that many aspects are rooted in the residents’ expectations for
post-disaster homes that design-oriented actors could execute through an ideation process. In light of FC2, we conducted the session
with interaction designers and obtained diverse perspectives on the rebuilding efforts for post-disaster homes of Antakya. Several other
studies also highlight the positive impact of the interaction design perspective on the disaster response process [100]. Especially,
interaction designers who work in the built environment hold great potential for targeting the societal goal of supporting environ-
mental sustainability and human resilience in the face of disaster recovery and resilience efforts [101]. Hence, the inclusion of
interaction designers and more design-oriented actors into the process will positively contribute to the design process for post-disaster
permanent housing.

6.3. Reflections from the user-centric approach for disaster resilience

Another important takeaway from this research is the reflections of our user-centered process on the rebuilding effort of Antakya
(see Fig. 6). Our process of investigating the expectations of earthquake-impacted residents towards designing their post-earthquake
permanent homes has positively shown promising insights that could be implemented rapidly in the design processes. However, in the
aftermath of disasters, such as the 6th of February Kahramanmaras earthquake events, the rebuilding processes suffer from various
pressures of time constraints, corrupted institutional practices, and lack of availability of building materials and builders [102]. We,
therefore, strongly advocate for this user-centric approach to be initiated prior to disasters, especially in locations that are at high risk.
Since finding common ground for all the stakeholders involved in this process could be difficult, we propose the iterative nature of
design discipline [103] could support more user-centric considerations for the rebuilding efforts. Therefore, designing post-disaster
permanent homes is not a linear process that starts after the occurrence of a disaster, but it is rather a continuous and iterative
process to increase resilience for such destructive events from the perspective of all the stakeholders involved.

» Disasters | USER- CENTERED THINKING FOR DISASTER RESILIENCE

T\melme

Permanent Housing

Fig. 6. Implementation of user centered thinking approach for disaster resilience.
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7. Conclusion

Understanding residents’ expectations, needs, and values for designing post-disaster permanent housing is crucial for enhancing
individuals’ resilience and recovery. This study conducted in-depth semi-structured interviews with ten early adopter disaster-affected
residents in Antakya. It revealed five themes about their expectations of post-earthquake permanent homes. Furthermore, we
examined these themes in two focus group sessions with five architects and five multi-disciplinary interaction design researchers. Our
results are framed by residents’ existing values and pre-disaster experiences of living in a historic location, their relationship with
domestic technologies, and how it shapes their expectations from future homes.

Our two-step qualitative inquiry resulted in four implications for the design of post-disaster permanent housing in Antakya: (1)
designing for togetherness, (2) valuing community efforts and traditional work, (3) including productional activities, and lastly, (4)
preserving and reminiscing heritage values. These expectations of residents, together with the multi-disciplinary designers’ discussions
toward designing post-disaster permanent housing in Antakya, show us that these four implications are inseparable from the recovery
process. Moreover, these implications indicate forthcoming architectural transformations in homes, including the emergence of novel
heritage and indoor production spaces equipped with innovative digital, physical, and mixed reality technologies within domestic
environments. Also, these changes may promote new home design concepts, like social gathering areas, fostering resident togetherness
through personalized or shared technologies. Notably, the findings do not suggest any removal of existing architectural spaces, such as
kitchens, or alterations in spatial size or layout within these implications. We contribute these significant points through this research;
by delving into the user perspectives and incorporating them into the architectural design of post-earthquake housing, our findings
advocate for the development of homes that focus on not only providing shelter and safety but also enhance the overall quality of life
for the residents of Antakya. These implications we revealed in this study could further support enhancing the disaster-affected in-
dividuals’ everyday comfort and interaction within their homes by providing them an opportunity for a more positive post-disaster
recovery experience. Consequently, this research initiates an important effort for decision-makers, designers, and the technology
industry to develop post-disaster permanent housing projects and integrated technologies that are more user-centered.

We further note that this study is from a very specified user group (early adopters of domestic technologies) and shows case-specific
results for design implications. Even though, the results of this study represent a unique case of individuals with a limited scope and a
convenience sampling, it still provides rich and insightful directions for our case study location. Also, we highlight that this research
can provide an exemplary case for extending these user groups to reveal further insights into residents’ expectations towards designing
post-disaster permanent homes both in Antakya or in other locations. In addition, the whole process adopted through this research
could form a basis for future studies of other historic locations affected by disastrous events (such as earthquakes) and/or that face end-
of-service-life or obsolescence issues triggered by the residents’ technological, functional, and social demands from their homes. Even
before a disaster, investigating residents’ expectations, needs, and values from other historic locations may help support disaster
resilience through long-term planning. Another important point to acknowledge is that the focus group sessions were conducted in
both physical and online settings due to the designers’ participation conditions. However, to overcome a potential impact on the
overall outcomes, we carefully considered replicating the protocol as possible. This also poses an important future direction to deeper
considerations of the conditions for designers’ inclusion in the process of rebuilding. Finally, extending the focus group sessions could
be a beneficial contribution to identifying how different disciplines of design-oriented actors provide novel perspectives to the
rebuilding process of the post-disaster permanent homes in Antakya and other locations worldwide.

CRediT authorship contribution statement

Berk Goksenin Tan: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Visualization, Writing —
original draft, Writing — review & editing. Oguzhan Ozcan: Supervision, Writing — original draft, Writing — review & editing.

Declaration of competing interest

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to
influence the work reported in this paper.

Data availability
The data that has been used is confidential.

Appendix A. Supplementary data
Supplementary data to this article can be found online at https://doi.org/10.1016/j.ijdrr.2024.104873.

11


https://doi.org/10.1016/j.ijdrr.2024.104873

B.G. Tan and O. Ozcan International Journal of Disaster Risk Reduction 113 (2024) 104873

References

[1]
[2]
[3]
[4]
[5]

[6

[}

[7

—

[8

[t

[91

[10]

[11]
[12]
[13]

[14]
[15]

[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]
[38]
[39]
[40]

[41]

L. Dal Zilio, J.-P. Ampuero, Earthquake doublet in Turkey and Syria, Communications Earth & Environment 4 (1) (2023) 1-4, https://doi.org/10.1038/
$43247-023-00747-z, 4 (2023).

S. Over, A. Demirci, S. Ozden, Tectonic Implications of the February 2023 Earthquakes (Mw: 7.7, 7.6 and 6.3) in South-Eastern Tiirkiye, (n.d.). https://doi.
org/10.2139/SSRN.4411931.

M. 2023, Fotograflar, A. Ajans;, KAHRAMANMARAS VE HATAY DEPREMLERI RAPORU, 2023 n.d.

TOKI, n.d. https://www.toki.gov.tr/haber/toki-baskani-omer-bulut-deprem-konutlari-inceledi. (Accessed 13 June 2023).

E. Dube, The build-back-better concept as a disaster risk reduction strategy for positive reconstruction and sustainable development in Zimbabwe: a literature
study, Int. J. Disaster Risk Reduc. 43 (2020) 101401, https://doi.org/10.1016/J.1JDRR.2019.101401.

L. Marek, M. Campbell, L. Bui, Shaking for innovation: the (re)building of a (smart) city in a post disaster environment, Cities 63 (2017) 41-50, https://doi.
org/10.1016/J.CITIES.2016.12.013.

Nurdagr’nda koy tipi kalici afet konutlarina depremzedeler yerlesmeye basladi, n.d. https://www.icisleri.gov.tr/nurdaginda-koy-tipi-kalici-afet-konutlarina-
depremzedeler-yerlesmeye-basladi. (Accessed 13 June 2023).

L. Verhulst, C. Elsen, A. Heylighen, Whom do architects have in mind during design when users are absent? Observations from a design competition, J. Des.
Res. 14 (2016) 368-387, https://doi.org/10.1504/JDR.2016.082032.

Y. Rahmayati, Reframing “building back better” for post-disaster housing design: a community perspective, Int J Disaster Resil Built Environ 7 (2016)
344-360, https://doi.org/10.1108/IJDRBE-05-2015-0029/FULL/PDF.

Z. Sadiqi, V. Coffey, B. Trigunarsyah, Critical Factors for Successful Housing Reconstruction Projects Following a Major Disaster, in: Proceedings of the 19th
International CIB World Building Congress, Brisbane 2013: Construction and Society, 2013. http://www.conference.net.au/cibwbc13/index.php. (Accessed 13
June 2023).

E. Maly, Building back better with people centered housing recovery, Int. J. Disaster Risk Reduc. 29 (2018) 84-93, https://doi.org/10.1016/J.
1JDRR.2017.09.005.

K. Sharma, A. K¢, M. Subedi, B. Pokharel, Post disaster reconstruction after 2015 gorkha earthquake: challenges and influencing factors, J. Inst. Eng. 14 (2018)
52-63, https://doi.org/10.3126/JIE.V1411.20068.

1. Ahmed, An overview of post-disaster permanent housing reconstruction in developing countries, Int J Disaster Resil Built Environ 2 (2011) 148-164, https://
doi.org/10.1108/17595901111149141/FULL/PDF.

B.G. McGlade J, Global Assessment Report on Disaster Risk Reduction 2019; UN Office for Disaster Risk Reduction, 2019. Geneva, Switzerland.

W.G. Peacock, N. Dash, Y. Zhang, S. Van Zandt, Post-Disaster Sheltering, Temporary housing and permanent housing recovery. Handbooks of Sociology and
Social Research, 2018, pp. 569-594, https://doi.org/10.1007/978-3-319-63254-4_27/COVER.

S. Carrasco, C. Ochiai, K. Okazaki, Residential satisfaction and housing modifications: A study in disaster-induced resettlement sites in Cagayan de Oro,
Philippines, Int J Disaster Resil Built Environ 8 (2017) 175-189, https://doi.org/10.1108/1JDRBE-09-2015-0043/FULL/PDF.

Mary Douglas, The idea of a home: a kind of space on jstor, Soc. Res. 58 (1991) 287-307. https://www.jstor.org/stable/40970644#metadata_info_tab_
contents. (Accessed 13 August 2022).

B. Flinn, Defining ‘better’ better: why building back better means more than structural safety, Journal of Humanitarian Affairs 2 (2020) 35-43, https://doi.
org/10.7227/JHA.032.

F. Alipour, H. Khankeh, H. Fekrazad, M. Kamali, H. Rafiey, S. Ahmadi, Social issues and post-disaster recovery: a qualitative study in an Iranian context, Int.
Soc. Work 58 (2015) 689-703, https://doi.org/10.1177/0020872815584426.

M. Tas, N. Tas, N. Cosgun, Study on permanent housing production after 1999 earthquake in kocaeli (Turkey), disaster prevention and management, Int. J. 19
(2010) 6-19, https://doi.org/10.1108/09653561011022108/FULL/PDF.

N. Tas, N. Cosgun, M. Tas, A qualitative evaluation of the after earthquake permanent housings in Turkey in terms of user satisfaction—kocaeli, Gundogdu
Permanent Housing model, Build. Environ. 42 (2007) 3418-3431, https://doi.org/10.1016/J.BUILDENV.2006.09.002.

P. Boelhouwer, H. van der Heijden, The effect of earthquakes on the housing market and the quality of life in the province of Groningen, The Netherlands,
J. Hous. Built Environ. 33 (2018) 429-438, https://doi.org/10.1007/510901-018-9600-Y/TABLES/2.

E.E. Wijegunarathna, G. Wedawatta, L.J. Prasanna, B. Ingirige, Long-term satisfaction of resettled communities: an assessment of physical performance of post-
disaster housing, Procedia Eng. 212 (2018) 1147-1154, https://doi.org/10.1016/J.PROENG.2018.01.148.

A. Jamshed, I.A. Rana, M.A. Khan, N. Agarwal, A. Ali, M. Ostwal, Community participation framework for post-disaster resettlement and its practical
application in Pakistan, Disaster Prevention and Management, Int. J. 27 (2018) 604-622, https://doi.org/10.1108/DPM-05-2018-0161/FULL/PDF.

N.T. Dias, K. Keraminiyage, K.K. DeSilva, Long-term satisfaction of post disaster resettled communities: the case of post tsunami — Sri Lanka, Disaster Prev.
Manag. 25 (2016) 581-594, https://doi.org/10.1108/DPM-11-2015-0264/FULL/PDF.

Y. Su, L. Le Dé, Whose views matter in post-disaster recovery? A case study of “build back better” in Tacloban City after Typhoon Haiyan, Int. J. Disaster Risk
Reduc. 51 (2020) 101786, https://doi.org/10.1016/J.1JDRR.2020.101786.

R. Haigh, S. Hettige, M. Sakalasuriya, G. Vickneswaran, L.N. Weerasena, A study of housing reconstruction and social cohesion among conflict and tsunami
affected communities in Sri Lanka, Disaster Prev. Manag. 25 (2016) 566-580, https://doi.org/10.1108/DPM-04-2016-0070/FULL/PDF.

N. Dikmen, S.T. Elias-Ozkan, Housing after disaster: a post occupancy evaluation of a reconstruction project, Int. J. Disaster Risk Reduc. 19 (2016) 167-178,
https://doi.org/10.1016/J.1JDRR.2016.08.020.

F. Kiiriim Varolgiines, Post-disaster permanent housing: the case of the 2003 bingol earthquake in Turkey, disaster prevention and management, Int. J. 30
(2021) 77-93, https://doi.org/10.1108/DPM-09-2019-0307 /FULL/PDF.

E. Kamacl-Karahan, S. Kemeg, Residents’ satisfaction in post-disaster permanent housing: beneficiaries vs. non-beneficiaries, Int. J. Disaster Risk Reduc. 73
(2022) 102901, https://doi.org/10.1016/J.1JDRR.2022.102901.

C.H. Davidson, C. Johnson, G. Lizarralde, N. Dikmen, A. Sliwinski, Truths and myths about community participation in post-disaster housing projects, Habitat
Int. 31 (2007) 100-115, https://doi.org/10.1016/J.HABITATINT.2006.08.003.

Y. Rahmayati, Post-disaster housing: translating socio-cultural findings into useable design technical inputs, Int. J. Disaster Risk Reduc. 17 (2016) 173-184,
https://doi.org/10.1016/J.1JDRR.2016.04.015.

S. Carrasco, D. O’Brien, Incremental Pathways of Post-Disaster Housing Self-Recovery in Villa Verde, Chile, Architecture 2022, vol. 2, 2022, pp. 544-561,
https://doi.org/10.3390/ARCHITECTURE2030030. Vol. 2, Pages 544-561.

A.J. Imperiale, F. Vanclay, Top-down reconstruction and the failure to “build back better” resilient communities after disaster: lessons from the 2009 L’Aquila
Italy earthquake, Disaster Prevention and Management, Int. J. 29 (2020) 541-555, https://doi.org/10.1108/DPM-11-2019-0336/FULL/PDF.

J. Kennedy, J. Ashmore, E. Babister, I. Kelman, The meaning of ‘build back better’: evidence from post-tsunami aceh and Sri Lanka, J. Contingencies Crisis
Manag. 16 (2008) 24-36, https://doi.org/10.1111/J.1468-5973.2008.00529.X.

AK. Jha, Safer homes, stronger communities, safer homes, stronger communities. https://doi.org/10.1596,/978-0-8213-8045-1, 2010.

M. Lyons, Building Back Better, 2010, pp. 1-392, https://doi.org/10.3362,/9781780440064.

T.J. F, Housing by People: towards Autonomy in Building Environments, 1976.

D.H.-J. of L.T.T., Collective IT artifacts: toward inclusive crisis infrastructures, Aisel.Aisnet.OrgD HarneskJournal of Information Technology Theory and
Application (JITTA), 2014eaisel.Aisnet.Org 14 (2014) 27-48, 2013, https://aisel.aisnet.org/jitta/vol14/iss4/3/. (Accessed 7 August 2024).

AF. Ganazhapa, M. Isabel, C. Pushug, N. Palmieri, Drones for connectivity support in disaster recovery, Spiedigitallibrary.Org (n.d.). https://doi.org/10.1117/
12.2560815.

A. Kawasaki, M.L. Berman, W. Guan, The growing role of web-based geospatial technology in disaster response and support, Disasters 37 (2013) 201-221,
https://doi.org/10.1111/J.1467-7717.2012.01302.X.

12


https://doi.org/10.1038/s43247-023-00747-z
https://doi.org/10.1038/s43247-023-00747-z
https://doi.org/10.2139/SSRN.4411931
https://doi.org/10.2139/SSRN.4411931
http://refhub.elsevier.com/S2212-4209(24)00635-6/sref3
https://www.toki.gov.tr/haber/toki-baskani-omer-bulut-deprem-konutlari-inceledi
https://doi.org/10.1016/J.IJDRR.2019.101401
https://doi.org/10.1016/J.CITIES.2016.12.013
https://doi.org/10.1016/J.CITIES.2016.12.013
https://www.icisleri.gov.tr/nurdaginda-koy-tipi-kalici-afet-konutlarina-depremzedeler-yerlesmeye-basladi
https://www.icisleri.gov.tr/nurdaginda-koy-tipi-kalici-afet-konutlarina-depremzedeler-yerlesmeye-basladi
https://doi.org/10.1504/JDR.2016.082032
https://doi.org/10.1108/IJDRBE-05-2015-0029/FULL/PDF
http://www.conference.net.au/cibwbc13/index.php
https://doi.org/10.1016/J.IJDRR.2017.09.005
https://doi.org/10.1016/J.IJDRR.2017.09.005
https://doi.org/10.3126/JIE.V14I1.20068
https://doi.org/10.1108/17595901111149141/FULL/PDF
https://doi.org/10.1108/17595901111149141/FULL/PDF
http://refhub.elsevier.com/S2212-4209(24)00635-6/sref14
https://doi.org/10.1007/978-3-319-63254-4_27/COVER
https://doi.org/10.1108/IJDRBE-09-2015-0043/FULL/PDF
https://www.jstor.org/stable/40970644#metadata_info_tab_contents
https://www.jstor.org/stable/40970644#metadata_info_tab_contents
https://doi.org/10.7227/JHA.032
https://doi.org/10.7227/JHA.032
https://doi.org/10.1177/0020872815584426
https://doi.org/10.1108/09653561011022108/FULL/PDF
https://doi.org/10.1016/J.BUILDENV.2006.09.002
https://doi.org/10.1007/S10901-018-9600-Y/TABLES/2
https://doi.org/10.1016/J.PROENG.2018.01.148
https://doi.org/10.1108/DPM-05-2018-0161/FULL/PDF
https://doi.org/10.1108/DPM-11-2015-0264/FULL/PDF
https://doi.org/10.1016/J.IJDRR.2020.101786
https://doi.org/10.1108/DPM-04-2016-0070/FULL/PDF
https://doi.org/10.1016/J.IJDRR.2016.08.020
https://doi.org/10.1108/DPM-09-2019-0307/FULL/PDF
https://doi.org/10.1016/J.IJDRR.2022.102901
https://doi.org/10.1016/J.HABITATINT.2006.08.003
https://doi.org/10.1016/J.IJDRR.2016.04.015
https://doi.org/10.3390/ARCHITECTURE2030030
https://doi.org/10.1108/DPM-11-2019-0336/FULL/PDF
https://doi.org/10.1111/J.1468-5973.2008.00529.X
https://doi.org/10.1596/978-0-8213-8045-1
https://doi.org/10.3362/9781780440064
http://refhub.elsevier.com/S2212-4209(24)00635-6/sref38
https://aisel.aisnet.org/jitta/vol14/iss4/3/
https://doi.org/10.1117/12.2560815
https://doi.org/10.1117/12.2560815
https://doi.org/10.1111/J.1467-7717.2012.01302.X

B.G. Tan and O. Ozcan International Journal of Disaster Risk Reduction 113 (2024) 104873

[42]
[43]
[44]

[45]

[46]
[47]

[48]
[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]
[58]
[59]
[60]

[61]
[62]

[63]

[64]
[65]
[66]
[67]
[68]
[69]
[70]
[71]

[72]

[73]
[74]
[75]
[76]

[77]

S.K. Abid, N. Sulaiman, S.W. Chan, U. Nazir, M. Abid, H. Han, A. Ariza-Montes, A. Vega-Munoz, Toward an integrated disaster management approach: how
artificial intelligence can boost disaster management, Sustainability 13 (2021) 12560, https://doi.org/10.3390/5U132212560, 12560 13 (2021).

1. Shklovski, L. Palen, J. Sutton, Finding community through information and communication technology during disaster events. Proceedings of the ACM
Conference on Computer Supported Cooperative Work, CSCW, 2008, pp. 127-136, https://doi.org/10.1145/1460563.1460584.

P. Jha, S. Bajwa, Cultural Tangibles and Intangibles and Disaster Challenges: Narratives from Varanasi, International Handbook of Disaster Research, 2022,
pp. 1-16, https://doi.org/10.1007/978-981-16-8800-3_60-1.

G. Downey, History of Antioch, (n.d.). https://books.google.com.tr/books?hl=en&lr—&id=gTTWCgAAQBAJ&oi=fnd&pg—PR7&dq—a+history+of+
antioch&ots=9R6ZmVVmS6&sig=4KKkjGUjk5yccNznR5vNa7-Jyek&redir_esc=y#v=onepage&q=a%20history%200f%20antioch&f=false (accessed June
13, 2023).

F. Mandasi, T. Cumhuriyeti, D. Kentsel, K. Ve, I Faaliyetlerinin, A. Tarihi, K. Dokusuna Etkileri, The historic urban core of Antakya under the influence of the
French mandate, and Turkish republican urban conservation and development activities. https://doi.org/10.5505/MEGARON.2014.36036, 2014.

A. Kara, A Profile from the History of the Town of Antakya, Journal of Academic Studies, 2006. https://web.s.ebscohost.com/ehost/pdfviewer/pdfviewer?
vid=0&sid=0f50e87e-df83-452c-bffe-cf87bd853ab6%40redis. (Accessed 13 June 2023).

A. Demir, The urban pattern of Antakya : streets and houses, Topoi. Orient-Occident. 5 (2004) 221-238.

M. Bilimleri, U. Dergisi, A. Makalesi, R. Ergiin, 1. Kutlu, C. Kiling, A comparitive study of space syntax analysis between traditional Antakya houses and social
housing complexes by TOKI, Journal of Architectural Sciences and Applications 7 (2022) 284-297, https://doi.org/10.30785/MBUD.1068659.

M.N. Rifaioglu, Tracing the cultural heritage values of a traditional Antakya house, Cultural Heritage and Science 3 (2022) 60-72. https://dergipark.org.tr/en/
pub/cuhes/issue/73990/1191328. (Accessed 13 June 2023).

A. Universitesi, S.B. Enstitiisii, Eski Antakya Evlerinin Ikamet Edenler Tarafindan Gunumuzde Kullanimi Ve Anlamlandirilma Bicimleri, Mustafa Kemal
University Journal of Social Sciences Institute, vol. 11, 2014, pp. 111-130. https://dergipark.org.tr/en/pub/mkusbed/issue/19562/208459. (Accessed 17
June 2023).

F. Dogruel, J. Leman, ‘Conduct’ and ‘Counter-Conduct’ on the Southern Border of Turkey: Multicultural Antakya, vol. 45, 2009, pp. 593-610, https://doi.org/
10.1080/00263200903009650, 10.1080,/00263200903009650.

Maciej Serda, F.G. Becker, M. Cleary, R.M. Team, H. Holtermann, D. The, N. Agenda, P. Science, S.K. Sk, R. Hinnebusch, R. Hinnebusch A, I. Rabinovich,
Y. Olmert, D.Q.G.L.Q. Uld, W.K.H.U. Ri, V. Lq, W.K.H. Frxqwu, E. ZKIfk, L. V Edvhg, R.Q. Wkh, F.G. Becker, N. Aboueldahab, R. Khalaf, L.R. De Elvira, T. Zintl,
R. Hinnebusch, M. Karimi, S.M. Mousavi Shafaee, D. O "driscoll, S. Watts, J. Kavanagh, B. Frederick, T. Norlen, A. O’Mahony, P. Voorhies, T. Szayna,

N. Spalding, M.O. Jackson, M. Morelli, B. Satpathy, B. Muniapan, M. Dass, P. Katsamunska, Y. Pamuk, A. Stahn, E. Commission, T.E.D. Piccone, MrK. Annan,
S. Djankov, M. Reynal-Querol, M. Couttenier, R. Soubeyran, P. Vym, E. Prague, World Bank, C. Bodea, N. Sambanis, A. Florea, A. Florea, M. Karimi, S.

M. Mousavi Shafaee, N. Spalding, N. Sambanis, a5l .z, The role of production in shaping the architectural character of an ottoman soap factory in antakya
(antioch), J Archit Plann Res 35 (2018) 343-354, 10.2/JQUERY.MIN.JS.

Y. Giizel, M. Giizelsemme, M. Miski, Ethnobotany of medicinal plants used in Antakya: a multicultural district in Hatay Province of Turkey, J. Ethnopharmacol.
174 (2015) 118-152, https://doi.org/10.1016/J.JEP.2015.07.042.

Y.B. Doc Safak Kaypak Mkii, K. Yonetimi Boliimii, K. ve Gevre Sorunlar1 Anabilim Dali Ozet, A. Kelimeler, K. Kiiltiirii, K. Kimligi, Antakya’nin Kent Kimligi
Acisindan irdelenmesi/Examination of Antakya in Terms of Urban Identity, vol. 7, Mustafa Kemal University Journal of Social Sciences Institute, 2014,

pp. 373-392. https://dergipark.org.tr/en/pub/mkusbed/issue/19556,/208658. (Accessed 13 June 2023).

M. Topcu, A.K.-8th international space syntax symposium, undefined 2012, Old and new city: morphological analysis of Antakya, Academia.EduM Topcu, AS
Kubat8th International Space Syntax Symposium, 2012eacademia.Edu (n.d.). https://www.academia.edu/download/68278457/01d and New City_
morphological_analysis_of Antakya.pdf (accessed August 7, 2024).

E. Mihgioglu Bilgi, E. Uluca Tiimer, Building typologies in between the vernacular and the modern: Antakya (Antioch) in the early 20th century, Sage Open 10
(2020), https://doi.org/10.1177/2158244020933318/ASSET/IMAGES/LARGE/10.1177_2158244020933318-FIG13.JPEG.

J. Gongalves, R. Mateus, J.D. Silvestre, A.P. Roders, Going beyond good intentions for the sustainable conservation of built heritage: a systematic literature
review, Sustainability 12 (2020) 1-28, https://doi.org/10.3390/5u12229649.

T.L.E.A.F. Adatepe, T.L. Erel, F. Adatepe, Traces of Historical earthquakes in the ancient city life at the Mediterranean region, Journal of Black Sea/
Mediterranean Environment 13 (2007) 241-252. https://dergipark.org.tr/en/pub/jbme/issue/9852/121920. (Accessed 13 June 2023).

M.N. Rifaioglu, Y. Hurol, O. Sahali, Traditional know-how for earthquake resistance: the logical framework of coffered wall and ceiling systems in historical
Antakya houses, Int. J. Architect. Herit. (2024), https://doi.org/10.1080/15583058.2024.2308515.

G. Ozorhon, F. Ozorhon Ilker, Crisis or opportunity: looking at the past for the resilience of settlements. https://doi.org/10.2495/STR210281, 2021.

I. Ahmed, Key Building Design and Construction Lessons from the 2023 Tiirkiye-Syria Earthquakes, Architecture, vol. 3, 2023, pp. 104-106, https://doi.org/
10.3390/ARCHITECTURE3010007, 3 (2023) 104-106.

Kahramanmaras Depremleri (6 Subat 2023) Sonrasi Hatay ilindeki Yapilarin Hasar Durumlarinin Degerlendirilmesi, n.d. https://scholar.googleusercontent.
com/scholar?q=cache:dAYz0SjfPDkJ:scholar.google.com/+Kahramanmara%C5%9F+depremleri+sonras%C4%B1+hatay&hl=en&as_sdt=0,5. (Accessed 13
June 2023).

G. Tung, Halit, C. Mertol, T. Akis, Lessons learned from four recent Turkish earthquakes: Sivrice-Elazig, Aegean Sea, and Dual Kahramanmaras, Nat. Hazards
(n.d.). https://doi.org/10.1007/5s11069-024-06687-x.

M. Bilimleri, U. Dergisi, A. Makalesi, R. Ergiin, I. Kutlu, C. Kiling, A Comparitive Study of Space Syntax Analysis between Traditional Antakya Houses and
Social Housing Complexes by TOKI, Journal of Architectural Sciences and Applications Research 7 (n.d.) 284-297. https://doi.org/10.30785/mbud.1068659.
N. Tas, N. Cosgun, M. Tas, A qualitative evaluation of the after earthquake permanent housings in Turkey in terms of user satisfaction—kocaeli, Gundogdu
Permanent Housing model, Build. Environ. 42 (2007) 3418-3431, https://doi.org/10.1016/J.BUILDENV.2006.09.002.

H.T. Hurt, K. Joseph, C.D. Cook, Scales for the measurement of innovativeness, Hum. Commun. Res. 4 (1977) 58-65, https://doi.org/10.1111/J.1468-
2958.1977.TB00597 .X.

K. Kiliger, H.F. Odabasi, Individual innovativeness scale (is): the study of adaptation to Turkish, validity and reliability. https://earsiv.anadolu.edu.tr/xmlui/
handle/11421/14292, 2010. (Accessed 13 June 2023).

G. Roehrich, Consumer innovativeness: concepts and measurements, J. Bus. Res. 57 (2004) 671-677, https://doi.org/10.1016/50148-2963(02)00311-9.

J. Menold, K. Jablokow, S. Purzer, M.W. Ohland, A critical review of measures of innovativeness. https://doi.org/10.18260/1-2-19933, 2014.

A. Coskun, 1. Bostan, Is smart home a necessity or a fantasy for the mainstream user? A study on users’ expectations of smart household appliances, Int. J. Des.
12 (2018). www.ijdesign.org. (Accessed 7 August 2024).

C. Besevli, H.U. Geng, A. Coskun, T. Goksun, Y. Yemez, O. Ozcan, The Design Journal An International Journal for All Aspects of Design Journal homepage:
www.tandfonline.com/journals/rfdj20Gesturalinteractioninthekitchen: Insights into designing an interactive display controlled by hand specific on-skin
gestures, (n.d.) ISSN: (Print) (Online) . https://doi.org/10.1080/14606925.2022.2058444.

M.A. Brown, S. Kale, M. Kyeong-Cha, O. Chapman, Exploring the willingness of consumers to electrify their homes, Appl. Energy 338 (2023) 120791, https://
doi.org/10.1016/J.APENERGY.2023.120791.

1. Sahin, Detailed review of rogers’ diffusion of innovations theory and educational technology-related studies based on rogers’ theory, Turkish Online Journal
of Educational Technology - TOJET 5 (2006) 14-23.

K.S. Wolske, P.C. Stern, T. Dietz, Explaining interest in adopting residential solar photovoltaic systems in the United States: toward an integration of behavioral
theories, Energy Res Soc Sci 25 (2017) 134-151, https://doi.org/10.1016/J.ERSS.2016.12.023.

B.G. Tan, O. Ozcan, Living in a historic neighborhood in the technology-era: understanding residents’ expectations from domestic spaces, ACM International
Conference Proceeding Series (2022), https://doi.org/10.1145/3546155.3546671.

S. Khashe, G. Lucas, B. Becerik-Gerber, J. Gratch, Buildings and their users, Int. J. Hum. Comput. Interact. 35 (2018) 1545-1556, https://doi.org/10.1080/
10447318.2018.1555346.

13


https://doi.org/10.3390/SU132212560
https://doi.org/10.1145/1460563.1460584
https://doi.org/10.1007/978-981-16-8800-3_60-1
https://books.google.com.tr/books?hl=en&amp;lr=&amp;id=gTTWCgAAQBAJ&amp;oi=fnd&amp;pg=PR7&amp;dq=a+history+of+antioch&amp;ots=9R6ZmVVmS6&amp;sig=4KKkjGUjk5yccNznR5vNa7-Jyek&amp;redir_esc=y#v=onepage&amp;q=a%20history%20of%20antioch&amp;f=false
https://books.google.com.tr/books?hl=en&amp;lr=&amp;id=gTTWCgAAQBAJ&amp;oi=fnd&amp;pg=PR7&amp;dq=a+history+of+antioch&amp;ots=9R6ZmVVmS6&amp;sig=4KKkjGUjk5yccNznR5vNa7-Jyek&amp;redir_esc=y#v=onepage&amp;q=a%20history%20of%20antioch&amp;f=false
https://doi.org/10.5505/MEGARON.2014.36036
https://web.s.ebscohost.com/ehost/pdfviewer/pdfviewer?vid=0&amp;sid=0f50e87e-df83-452c-bffe-cf87bd853ab6%40redis
https://web.s.ebscohost.com/ehost/pdfviewer/pdfviewer?vid=0&amp;sid=0f50e87e-df83-452c-bffe-cf87bd853ab6%40redis
http://refhub.elsevier.com/S2212-4209(24)00635-6/sref48
https://doi.org/10.30785/MBUD.1068659
https://dergipark.org.tr/en/pub/cuhes/issue/73990/1191328
https://dergipark.org.tr/en/pub/cuhes/issue/73990/1191328
https://dergipark.org.tr/en/pub/mkusbed/issue/19562/208459
https://doi.org/10.1080/00263200903009650
https://doi.org/10.1080/00263200903009650
http://refhub.elsevier.com/S2212-4209(24)00635-6/sref53
http://refhub.elsevier.com/S2212-4209(24)00635-6/sref53
http://refhub.elsevier.com/S2212-4209(24)00635-6/sref53
http://refhub.elsevier.com/S2212-4209(24)00635-6/sref53
http://refhub.elsevier.com/S2212-4209(24)00635-6/sref53
http://refhub.elsevier.com/S2212-4209(24)00635-6/sref53
http://refhub.elsevier.com/S2212-4209(24)00635-6/sref53
https://doi.org/10.1016/J.JEP.2015.07.042
https://dergipark.org.tr/en/pub/mkusbed/issue/19556/208658
https://www.academia.edu/download/68278457/Old_and_New_City_morphological_analysis_of_Antakya.pdf
https://www.academia.edu/download/68278457/Old_and_New_City_morphological_analysis_of_Antakya.pdf
https://doi.org/10.1177/2158244020933318/ASSET/IMAGES/LARGE/10.1177_2158244020933318-FIG13.JPEG
https://doi.org/10.3390/su12229649
https://dergipark.org.tr/en/pub/jbme/issue/9852/121920
https://doi.org/10.1080/15583058.2024.2308515
https://doi.org/10.2495/STR210281
https://doi.org/10.3390/ARCHITECTURE3010007
https://doi.org/10.3390/ARCHITECTURE3010007
https://scholar.googleusercontent.com/scholar?q=cache:dAYz0SjfPDkJ:scholar.google.com/+Kahramanmara%C5%9F+depremleri+sonras%C4%B1+hatay&amp;hl=en&amp;as_sdt=0,5
https://scholar.googleusercontent.com/scholar?q=cache:dAYz0SjfPDkJ:scholar.google.com/+Kahramanmara%C5%9F+depremleri+sonras%C4%B1+hatay&amp;hl=en&amp;as_sdt=0,5
https://doi.org/10.1007/s11069-024-06687-x
https://doi.org/10.30785/mbud.1068659
https://doi.org/10.1016/J.BUILDENV.2006.09.002
https://doi.org/10.1111/J.1468-2958.1977.TB00597.X
https://doi.org/10.1111/J.1468-2958.1977.TB00597.X
https://earsiv.anadolu.edu.tr/xmlui/handle/11421/14292
https://earsiv.anadolu.edu.tr/xmlui/handle/11421/14292
https://doi.org/10.1016/S0148-2963(02)00311-9
https://doi.org/10.18260/1-2--19933
http://www.ijdesign.org
https://doi.org/10.1080/14606925.2022.2058444
https://doi.org/10.1016/J.APENERGY.2023.120791
https://doi.org/10.1016/J.APENERGY.2023.120791
http://refhub.elsevier.com/S2212-4209(24)00635-6/sref74
http://refhub.elsevier.com/S2212-4209(24)00635-6/sref74
https://doi.org/10.1016/J.ERSS.2016.12.023
https://doi.org/10.1145/3546155.3546671
https://doi.org/10.1080/10447318.2018.1555346
https://doi.org/10.1080/10447318.2018.1555346

B.G. Tan and O. Ozcan International Journal of Disaster Risk Reduction 113 (2024) 104873

[78]
[79]
[80]
[81]
[82]
[83]
[84]
[85]
[86]
[87]
[88]
[89]
[90]
[91]
[92]
[93]

[94]
[95]

[96]
[97]
[98]
[99]
[100]
[101]

[102]

[103]

R.W. Emerson, Convenience sampling, random sampling, and snowball sampling: how does sampling affect the validity of research? J. Vis. Impair. Blind.
(JVIB) 109 (2015) 164-168, https://doi.org/10.1177/0145482X1510900215/ASSET/0145482X1510900215.FP.PNG_V03.

H. Watanabe, T. Maruyama, Residential preference transitions of disaster victims: a case using three-wave panel data in Mashiki following the 2016 Kumamoto
earthquake in Japan, Int. J. Disaster Risk Reduc. 54 (2021) 102062, https://doi.org/10.1016/J.1JDRR.2021.102062.

A. Biswas, Exploring Indian post-disaster temporary housing strategy through a comparative review, Int J Disaster Resil Built Environ 10 (2019) 14-35,
https://doi.org/10.1108/1JDRBE-09-2018-0037 /FULL/XML.

E. Charlesworth, J. Fien, Design and disaster resilience: toward a role for design in disaster mitigation and recovery, Architecture 2 (2022) 292-306, https://
doi.org/10.3390/ARCHITECTURE2020017, 2 (2022) 292-306.

M.E. Fonteyn, B. Kuipers, S.J. Grobe, A Description of Think Aloud Method and Protocol Analysis, vol. 3, 1993, pp. 430-441, https://doi.org/10.1177/
104973239300300403, 10.1177/104973239300300403.

V. Braun, V. Clarke, Reflecting on reflexive thematic analysis, Qual. Res. Sport Exerc. Health 11 (2019) 589-597, https://doi.org/10.1080/
2159676x.2019.1628806.

D. Byrne, A worked example of Braun and Clarke’s approach to reflexive thematic analysis, Qual Quant 56 (2022) 1391-1412, https://doi.org/10.1007/
S$11135-021-01182-Y/FIGURES/D.

D.M. Frohlich, C.S.C. Lim, A. Ahmed, Keep, Lose, Change: Prompts for the Re-design of Product Concepts in a Focus Group Setting, vol. 10, 2014, pp. 80-95,
https://doi.org/10.1080/15710882.2013.862280, 10.1080,/15710882.2013.862280.

K. Sailer, A. Budgen, N. Lonsdale, A. Turner, A. Penn, Evidence-Based Design: Theoretical and Practical Reflections of an Emerging Approach in Office
Architecture, DRS Biennial Conference Series, 2008. https://dl.designresearchsociety.org/drs-conference-papers/drs2008/researchpapers/44. (Accessed 13
June 2023).

C. Dimmer, Evolving Place Governance Innovations and Pluralising Reconstruction Practices in Post-disaster Japan, (n.d.).

D. Erinsel Onder, E. Koseoglu, O. Bilen, V. Der, The effect of user participation in satisfaction: beyciler after-earthquake houses in diizce. http://acikerisim.fsm.
edu.tr/xmlui/handle/11352/1849, 2010. (Accessed 13 June 2023).

J.E. Duyne Barenstein, Continuity and change in housing and settlement patterns in post-earthquake Gujarat, India, Int J Disaster Resil Built Environ 6 (2015)
140-155, https://doi.org/10.1108/IJDRBE-01-2014-0009/FULL/PDF.

A. Joshi, J. Shakya, S. Shakya, S. Uprety, Proceedings of 8 Th IOE Graduate Conference Role of Architects in Building Disaster Resilient Communities, 2020,
pp- 2350-8906. Month.

T. Jelenski, Practices of built heritage post-disaster reconstruction for resilient cities, Buildings 8 (2018) 53, https://doi.org/10.3390/BUILDINGS8040053, 8
(2018) 53.

A. Gros, A. Guillem, L. De Luca, E. Baillieul, B. Duvocelle, O. Malavergne, L. Leroux, T. Zimmer, Faceting the post-disaster built heritage reconstruction process
within the digital twin framework for Notre-Dame de Paris, Sci. Rep. 13 (1) (2023) 1-12, https://doi.org/10.1038/541598-023-32504-9, 2023 13.

K. Bozorgi, Z. Lischer-Katz, Using 3D/VR for research and cultural heritage preservation: project update on the virtual Ganjali Khan project, Preservation,
Digital Technology and Culture 49 (2020) 45-57, https://doi.org/10.1515/PDTC-2020-0017/MACHINEREADABLECITATION/RIS.

E. Nofal, R.M. Reffat, A. Vande Moere, Phygital Heritage: an Approach for Heritage Communication, (n.d.). https://doi.org/10.3217/978-3-85125-530-0-36.
G. Cozzani, F. Pozzi, F.M. Dagnino, A.V. Katos, E.F. Katsouli, Innovative technologies for intangible cultural heritage education and preservation: the case of i-
Treasures, Pers Ubiquitous Comput 21 (2017) 253-265, https://doi.org/10.1007/500779-016-0991-Z/FIGURES/11.

A. Fajarwati, E.T.W. Mei, S. Hasanati, I.M. Sari, The productive and reproductive activities of women as form of adaptation and post-disaster livelihood
strategies in huntap kuwang and huntap plosokerep, Procedia Soc Behav Sci 227 (2016) 370-377, https://doi.org/10.1016/J.SBSPR0O.2016.06.084.

M.T. Tafti, M. Bashiri, Navigating transition: post-disaster housing pathways of households, J. Hous. Built Environ. 37 (2022) 1745-1767, https://doi.org/
10.1007/510901-021-09918-W/TABLES/4.

S. Boehm, D. Kopec, Interior design as a post-disaster team partner, Int J Disaster Resil Built Environ 7 (2016) 276-289, https://doi.org/10.1108/IJDRBE-10-
2014-0075/FULL/PDF.

C. Pezzica, V. Cutini, C. Bleil de Souza, Mind the gap: state of the art on decision-making related to post-disaster housing assistance, Int. J. Disaster Risk Reduc.
53 (2021) 101975, https://doi.org/10.1016/J.1JDRR.2020.101975.

S.Z. Hofmann, Build back better and long-term housing recovery: assessing community housing resilience and the role of insurance post disaster, Sustainability
14 (2022) 5623, https://doi.org/10.3390/5U14095623, 14 (2022) 5623.

C. Nunez-Pacheco, E. Frid, Sharing earthquake narratives: making space for others in our autobiographical design process. Conference on Human Factors in
Computing Systems - Proceedings, 2023, p. 18, https://doi.org/10.1145/3544548.3580977.

B. Becerik-Gerber, G. Lucas, A. Aryal, M. Awada, M. Bergés, S.L. Billington, O. Boric-Lubecke, A. Ghahramani, A. Heydarian, F. Jazizadeh, R. Liu, R. Zhu,
F. Marks, S. Roll, M. Seyedrezaei, J.E. Taylor, C. Hoelscher, A. Khan, J. Langevin, M.L. Mauriello, E. Murnane, H. Noh, M. Pritoni, D. Schaumann, J. Zhao, Ten
questions concerning human-building interaction research for improving the quality of life, Build. Environ. 226 (2022) 109681, https://doi.org/10.1016/J.
BUILDENV.2022.109681.

N.F.M. Roozenburg, N.G. Cross, Models of the design process: integrating across the disciplines, Des. Stud. 12 (1991) 215-220, https://doi.org/10.1016/0142-
694X(91)90034-T.

14


https://doi.org/10.1177/0145482X1510900215/ASSET/0145482X1510900215.FP.PNG_V03
https://doi.org/10.1016/J.IJDRR.2021.102062
https://doi.org/10.1108/IJDRBE-09-2018-0037/FULL/XML
https://doi.org/10.3390/ARCHITECTURE2020017
https://doi.org/10.3390/ARCHITECTURE2020017
https://doi.org/10.1177/104973239300300403
https://doi.org/10.1177/104973239300300403
https://doi.org/10.1080/2159676x.2019.1628806
https://doi.org/10.1080/2159676x.2019.1628806
https://doi.org/10.1007/S11135-021-01182-Y/FIGURES/D
https://doi.org/10.1007/S11135-021-01182-Y/FIGURES/D
https://doi.org/10.1080/15710882.2013.862280
https://dl.designresearchsociety.org/drs-conference-papers/drs2008/researchpapers/44
http://acikerisim.fsm.edu.tr/xmlui/handle/11352/1849
http://acikerisim.fsm.edu.tr/xmlui/handle/11352/1849
https://doi.org/10.1108/IJDRBE-01-2014-0009/FULL/PDF
http://refhub.elsevier.com/S2212-4209(24)00635-6/sref90
http://refhub.elsevier.com/S2212-4209(24)00635-6/sref90
https://doi.org/10.3390/BUILDINGS8040053
https://doi.org/10.1038/s41598-023-32504-9
https://doi.org/10.1515/PDTC-2020-0017/MACHINEREADABLECITATION/RIS
https://doi.org/10.3217/978-3-85125-530-0-36
https://doi.org/10.1007/S00779-016-0991-Z/FIGURES/11
https://doi.org/10.1016/J.SBSPRO.2016.06.084
https://doi.org/10.1007/S10901-021-09918-W/TABLES/4
https://doi.org/10.1007/S10901-021-09918-W/TABLES/4
https://doi.org/10.1108/IJDRBE-10-2014-0075/FULL/PDF
https://doi.org/10.1108/IJDRBE-10-2014-0075/FULL/PDF
https://doi.org/10.1016/J.IJDRR.2020.101975
https://doi.org/10.3390/SU14095623
https://doi.org/10.1145/3544548.3580977
https://doi.org/10.1016/J.BUILDENV.2022.109681
https://doi.org/10.1016/J.BUILDENV.2022.109681
https://doi.org/10.1016/0142-694X(91)90034-T
https://doi.org/10.1016/0142-694X(91)90034-T

	Exploring residents’ expectations and designers’ perspectives towards post-earthquake permanent housing: A case study in An ...
	1 Introduction
	2 Related work
	2.1 The role of post-disaster permanent housing in recovery efforts
	2.2 The importance of user expectations for post-disaster permanent housing
	2.3 The notion of people-centered housing recovery
	2.4 The role of technology in disasters

	3 Case study context
	4 Method
	4.1 Participant recruitment
	4.2 Study procedure and analysis

	5 Findings
	5.1 Residents’ expectations towards designing post-earthquake permanent housing in Antakya
	5.1.1 Theme 1: Togetherness
	5.1.2 Theme 2: Manual and traditional works
	5.1.3 Theme 3: Community efforts
	5.1.4 Theme 4: Production aspect
	5.1.5 Theme 5: Heritage values

	5.2 Insights from focus group sessions with architects and interaction design researchers

	6 Discussion
	6.1 Implications for design of post-disaster permanent housing
	6.2 Inclusion of multi-disciplinary designers’ perspectives into the process
	6.3 Reflections from the user-centric approach for disaster resilience

	7 Conclusion
	CRediT authorship contribution statement
	Declaration of competing interest
	Data availability
	Appendix A Supplementary data
	References


