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Abstract


Post-disaster resettlement often faces abandonment and modification; yet, the factors influencing long-term residential satisfaction, especially within diverse communities, remain underexplored. This study examines how satisfaction evolves over time in relation to socio-economic status and community participation comparing the underprivileged Thami community in Panipokhari and the privileged Brahmin community in Jillu Integrated Settlement of Nepal. Using a mixed-method case study approach, this research integrates quantitative satisfaction scores with qualitative insights from surveys, interviews, and observations over three years. Findings reveal diverging satisfaction trends: Jillu’s satisfaction remained stable (3.55 to 3.43 from 2021 to 2023), whereas Panipokhari’s declined (3.27 to 2.33) due to unmet housing needs and limited participation. Correlation tests and qualitative interviews confirmed that while all five key factors—housing design, thermal comfort, water, cultural appropriateness, and architectural aesthetics—influenced satisfaction, their importance varied. These findings challenge “one size fits all” top-down resettlement models, demonstrating that housing adaptability and participatory decision-making are more critical than structural adequacy alone. The study underscores the need for flexible, community-driven housing strategies within the Build Back Better (BBB) framework. By integrating the housing satisfaction theory, the housing mobility theory, and the BBB framework, it advances understanding of socio-economic agency in shaping post-disaster housing outcomes, providing insights for sustainable and inclusive resettlement policies.
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1. Introduction


In recent years, disasters have caused widespread damage to the built environment, resulting in a sharp rise in global displacement. Of the 46.9 million displacements recorded in 2023, 26.4 million were disaster-induced [1]. Resettlement, defined as the planned, assisted, and permanent relocation of displaced populations, has emerged as a common strategy in response to such displacements. Despite merely constructing new homes, resettlement also requires the development of a new built environment capable of supporting displaced populations [2,3]. The success of resettlement hinges on how well the displaced households adapt to their new environment, with residential satisfaction playing a critical role in this process. However, the urgency to provide immediate housing and the desire of displaced populations to quickly resettle often neglect long-term needs [3]. When long-term housing needs remain unmet, households may experience growing dissatisfaction, leading them to modify, abandon, or reject resettlement housing as they struggle to adapt to their new environment.



Existing scholarship [4,5,6,7] highlights that long-term residential satisfaction is critical in determining whether resettled households permanently stay or relocate, shaping the success and sustainibility of resettlement programs. However, most studies on residential satisfaction rely on cross-sectional data, assessing satisfaction at a single point in time [6,8,9]. While useful, these studies provide limited insights into the dynamic nature of satisfaction, thus overlooking how long-term housing needs and preferences change over time. On the other hand, longitudinal studies, as emphasized by Yin [10], allow for time-series analysis, observing how conditions evolve over a period. Despite identifying various influencing factors, there is limited evidence on which factors remain constant or fluctuate. Few studies [11,12] have examined longitudinal housing satisfaction, highlighting the need for further research into long-term satisfaction dynamics. Moreover, residential satisfaction is shaped by temporal changes, spatial differences, building modifications, socio-demographic shifts, and political or urban planning decisions [13]. Despite these influences, research on residential satisfaction’s planning and design aspects is scarce. Kabisch, Poessneck, Soeding, and Schlink [13] particularly highlight the lack of studies comparing satisfaction determinants across socio-economically distinct communities.



In a disaster-prone country like Nepal, where vulnerability to earthquakes, floods, and climate change is exceptionally high, understanding residential satisfaction over time becomes even more critical. Nepal ranks 11th in seismic risk, 30th in flood risk, and 4th in vulnerability to climate change [14]. The 2015 Gorkha earthquake, measuring 7.6 on the Richter scale, caused widespread damage across 32 districts, with housing being the most severely impacted sector [15]. The disaster displaced over 4079 families, many due to the 20,000 landslides triggered by the earthquake [16]. In response, the government of Nepal developed “Integrated Settlements” to resettle displaced households to safer areas, with initiatives aligned with the “Building Back Better” framework aimed at enhancing recovery outcomes through community involvement and support. Panipokhari was planned to resettle an underprivileged Thami community by the federal government implementing a top-down approach, while Jillu was developed for a more privileged community adopting a community-led, bottom-up approach. Despite the completion of resettlement projects, a mismatch between provided housing and actual household needs has been reported to hinder the success of Integrated Settlements.



This study seeks to fill these gaps by providing longitudinal data collected five times every six months in the socio-economically distinct communities of Panipokhari and Jillu settlements, both impacted by the 2015 Gorkha earthquake. The longitudinal data will allow the study to explore how residential satisfaction changes over time and what factors drive these changes (Figure 1). This disparity raises the central research question: “What factors influence long-term residential satisfaction in post-disaster resettlement, and how change in residential satisfaction over time relate to the socio-economic status and community participation of distinct groups?” By addressing this question, the study aims to provide empirical insights into how socio-economic context, community participation, and other factors drive residential satisfaction in post-disaster resettlement. These findings will help inform more context-sensitive and sustainable resettlement strategies, offering broader implications for policymakers and practitioners seeking to enhance long-term satisfaction and leading to sustainable resettlement outcomes.



1.1. Build Back Better Framework


The “build back better” (BBB) concept, popularized after the 2004 Indian Ocean tsunami and introduced by former President Bill Clinton in 2006, outlines ten key propositions [17] and was introduced with the goal of transforming disaster recovery into an opportunity for sustainable improvement [18]. The concept emphasizes improved reconstruction outcomes, including modern, environmentally friendly, and disaster-resistant housing [19]. BBB principles focus on three key areas: (i) risk reduction, which enhances community resilience through improved structural designs and risk-informed land-use planning [20]; (ii) community recovery, which addresses the psycho-social and economic impacts of disasters [17]; and (iii) implementation, which emphasizes the need for good information and clear stakeholder roles to facilitate recovery. The governments have viewed resettlement projects as opportunities to build back better [21]. Despite the appeal of BBB, reconstruction programs seem to struggle to meet expectations, revealing gaps between BBB promises and actual outcomes.



While BBB aims to enhance physical, social, and economic conditions during post-disaster reconstruction [22], its implementation is often challenged by resource shortages and overlapping projects [23]. The framework seeks to prepare for future disasters [24] but struggles with practical application [25]. Despite advocating for the integration of structural and non-structural measures, many new housing failed to align with their cultural context, resulting in dissatisfaction among housing recipients [26]. The BBB framework is integral to the Sendai Framework for Disaster Risk Reduction 2015–2030, emphasizing the importance of resilience in recovery [27]. However, evidence of cultural inappropriateness in housing reconstruction—such as in size, style, and materials—indicates a gap between BBB promises and actual outcomes [28]. Furthermore, critiques suggest that focusing solely on hazard risk reduction overlooks the comprehensive needs of residents, raising the question, ‘better than what?’ [19]. In transitional settlement experiences, BBB propositions reveal the critical need for addressing safety, security, and livelihoods while connecting relief and development to reduce vulnerability [29].




1.2. Community Participation


Community participation is essential for the effective implementation of the BBB framework, driving relevant and sustainable recovery solutions. The concept has gained traction as a mantra in post-disaster reconstruction, recognizing disasters as opportunities to address previously unchallenged policies that disadvantage certain groups [30,31]. By engaging affected populations, resettlement strategies can better address specific needs, influencing shifts in residential satisfaction in post-disaster settings. The BBB framework emphasizes collaborative recovery efforts, where effective participation supports resilience and enhances socio-economic outcomes [31]. However, many recovery initiatives prioritize economic and infrastructural improvements, often neglecting social and psychological recovery [31]. Community involvement helps communities physically, socially, economically, and environmentally improve their conditions [19]. Effective practices, such as hazard-based land-use planning and participatory approaches, are critical for success, though legislative support for such initiatives is often lacking. Over-centralized recovery programs that lack grassroots involvement often lead to unsatisfactory results [32]. The absence of effective community participation can result in reconstruction efforts that, while technically sound, fail to meet residents’ cultural and social needs, undermining long-term satisfaction and recovery [27,33].




1.3. Factors Influencing Long-Term Residential Satisfaction


Residential satisfaction is a “feeling of contentment when one has or achieves what one needs or desires in a house”. It refers to the degree to which an individual’s expectations or requirements are met within their newly built residential environment. Residential satisfaction is influenced by various factors crucial for successful post-disaster resettlement. Considering the factors that contribute to and influence residential satisfaction during the resettlement process is essential to achieve the opportunity to build back better after a disaster. The key determinants of long-term residential satisfaction include neighborhood and housing characteristics. Several studies [6,9,19,34,35,36] identified location as a crucial factor influencing residential satisfaction. Infrastructure, particularly road access [6,37,38], which facilitates connectivity, drinking water [39,40], and electricity [36], enhances quality of life as a key factor influencing overall satisfaction. Studies [9,41] have revealed a correlation between educational and health facilities and residential satisfaction. Besides, positive neighborly relations enhance community support [9,38,42]. Studies [19,35,38] have identified safety and security increases in residential satisfaction. The presence of open spaces and community centers encourages social interaction [9,43,44], while income and livelihood opportunities contribute significantly to overall satisfaction [9,41,45]. Housing-related factors, such as plot size [35,46], house design [3,9,35], number of rooms [38], and architectural style [9,35,38,47] play vital roles in meeting residents’ needs. The use of suitable building materials [3,6,19] and earthquake-resilient construction techniques [35,47] affects perceived satisfaction while ensuring thermal comfort [9,35,48] and cultural appropriateness [6,49,50]. Siriwardhana et al. [51] highlight that ignorance of cultural differences among ethnicities also leads to dissatisfaction. Collectively, these factors shape the residential satisfaction of resettled communities and must be prioritized in future planning efforts.



Sridarran [52] identifies the resettlement process: (i) displacement, (ii) transition, (iii) normalization, and (iv) sustained long-term resettlement. As beneficiaries move through these stages, their expectations and satisfaction levels evolve. Initially, households are motivated by better living conditions, yet government interventions often limit their options, making returning to their original homes challenging. Furthermore, in the transition phase, while the desire for housing remains high, unmet needs often surface as beneficiaries adjust to their new environment [52]. Consequently, the normalization phase is critical as residents struggle to adapt, leading to a decline in their desire to own the new housing, potentially resulting in renting, selling, or abandoning their properties. This decline is exacerbated by the availability of alternative housing options and loosening policies, which may weaken their commitment to the resettlement [52]. Ultimately, sustained long-term satisfaction hinges on how well the new environment aligns with beneficiaries’ evolving needs. Inadequate housing designs, exclusion from decision-making, and gaps in implementation can all contribute to dissatisfaction during this phase. For instance, while low-income residents may initially feel satisfied with immediate post-disaster housing provisions, long-term challenges—such as limited livelihood opportunities and insufficient space—can lead to declining satisfaction over time [38]. Considering this, the BBB framework highlights the necessity of integrating community participation in the planning and implementation of resettlement projects. Engaging affected households in decision-making ensures their needs and cultural preferences are addressed, which can significantly mitigate dissatisfaction and promote a sense of ownership among residents. Thus, addressing these aspects is crucial for enhancing long-term residential satisfaction and reducing the risk of resettlement failure.



A review of selected housing satisfaction theories offers insights relevant to long-term residential satisfaction in post-disaster resettlement. Galster and Hesser’s housing satisfaction theory (1987) emphasizes the role of comparing actual with ideal living conditions, emphasizing how unmet housing needs affect satisfaction, particularly among marginalized communities [53]. The housing mobility theory suggests that a “lack of fit” between current and desired housing drives dissatisfaction, prompting relocation [54]. Likewise, the theory of housing adjustment posits that unmet cultural and personal housing needs lead to dissatisfaction, underscoring the significance of community involvement in addressing these needs [55]. The endowment effect theory explains why displaced households may overvalue their pre-disaster homes, complicating their acceptance of new housing [56], which can affect overall satisfaction with resettlement. Similarly, the Build Back Better (BBB) framework reinforces these insights by advocating for community input in recovery efforts to ensure that housing solutions are culturally appropriate and meet local needs [19].



Kabisch, Poessneck, Soeding, and Schlink [13] stress the importance of adopting a longitudinal approach to understand how residential satisfaction fluctuates over time. Their findings indicate a wave-like pattern of satisfaction, initially high due to improvements in housing conditions but declining later due to economic challenges and political pressures. Similarly, Snarr and Brown [11] support this observation, noting a decrease in satisfaction with building materials over time, influenced by rising expectations and material deterioration. In addition, Barenstein [57] highlights the Ahir community in Fadsar, India, illustrating how a lack of community input in the relocation process led to significant dissatisfaction. Residents preferred financial compensation for independent rebuilding, underscoring the need for culturally appropriate housing designs. While some families returned to their original villages, over 78% of homes have been modified by 2012 to better suit residents’ needs. The literature highlights that housing characteristics, neighborhood dynamics, and active community involvement strongly influence long-term residential satisfaction in post-disaster resettlement. Continuous evaluation through longitudinal studies is essential to adapt to evolving needs and ensure housing success. Theories such as housing satisfaction, housing mobility, and the endowment effect collectively illustrate how socio-economic status, community engagement, and individual perceptions shape satisfaction. The BBB framework further emphasizes the importance of integrating community input and addressing specific needs. These insights underscore the critical need for inclusive, culturally sensitive housing solutions that align with the unique preferences of resettled communities, enhancing sustainable recovery efforts.



This conceptual framework (Figure 2), based on a literature review, illustrates fluctuations in residential satisfaction throughout resettlement phases, driven by housing quality, infrastructure gaps, and community participation. It integrates frameworks like the BBB framework, which highlights community engagement, and housing satisfaction theories that link unmet needs to dissatisfaction. Satisfaction typically peaks in the displacement phase due to initial relief and high expectations but declines during transition and normalization phases as infrastructure gaps (e.g., road access, water supply) and cultural misalignment emerge, risking resettlement failure. Recovery in the sustainable resettlement phase is achievable through addressing these gaps, promoting community involvement, and enhancing social networks. The time points (T1-Tn) track satisfaction changes over time, underscoring the importance of inclusive decision-making and culturally aligned solutions for long-term success.





2. Materials and Methods


2.1. Data Collection and Analysis


The study focused on two post-disaster resettled communities: Panipokhari Integrated Settlement and Jillu Integrated Settlement, both developed following the 2015 Gorkha earthquake. These case areas were selected to explore how the varying socio-economic backgrounds and levels of community participation in the resettlement processes influenced long-term residential satisfaction in these two contexts. Panipokhari serves as a government-led, top-down model, where the community was distantly resettled on government-provided land. In contrast, Jillu exemplifies a community-led, bottom-up approach, with households locally resettled on privately owned land. Notably, Panipokhari is inhabited by the Thami, an Indigenous group, while Jillu is home to a high-caste Brahmin Chaulagain community.



A mixed method case study was employed to conduct the study to examine the long-term residential satisfaction of the two socio-economically distinct households. To gather the quantitative data, a questionnaire survey was administered to a total of 102 households across the two settlements—46 households in Panipokhari and 56 in Jillu. However, not all households could be surveyed due to unavailability, as many homes were unoccupied due to seasonal migration for labor in larger cities. The survey was conducted at five intervals from February 2021 to January 2023, at six-month intervals, to assess how residential satisfaction changed over time.



Eighteen key factors influencing residential satisfaction were identified through a literature review, with respondents’ perceptions measured on a Likert scale from 1 (highly unsatisfied) to 5 (highly satisfied). The survey included questions assessing community participation and involvement in decision-making during the planning, design, and construction phases of the resettlement process. Data collection was conducted using the KOBO Collect tool in Nepali, which was later translated into English. Surveys were administered during the early morning (6:30 to 9:00) and late afternoon (16:00 to 19:00) to avoid disrupting participants’ work schedules. Likewise, qualitative data were collected by conducting in-depth interviews using snowball sampling with resettled households, local leaders, and municipal officials to validate the quantitative findings. Each interview lasted about an hour and focused on questions related to their long-term satisfaction. Cronbach’s Alpha indicated an internal consistency of 0.839, exceeding the acceptable threshold of 0.7 [58]. Mean satisfaction scores for eighteen factors were calculated across five-time points over three years to capture trends, while Spearman’s rank correlation analysis identified key factors influencing satisfaction, focusing on differences between resettled households in Panipokhari and Jillu. Quantitative data were analyzed using IBM SPSS Statistics 25, while qualitative data were processed with NVivo, and the results were presented through tables and charts.




2.2. Study Area


This study focuses on two post-disaster resettled communities: Panipokhari Integrated Settlement and Jillu Integrated Settlement, both established after the 2015 Gorkha earthquake. Located in Ward 1 and Ward 4 of Bhimeshwor municipality in Dolakha district (Figure 3)—one of the 14 most affected areas by the earthquake, which resulted in approximately 170 deaths, 56,293 destroyed houses, and 4346 partially damaged [59]—these settlements exemplify different socio-economic contexts. Panipokhari is inhabited by the underprivileged Thami people, a numerically small ethnic group practicing a blend of indigenous shamanism, Hinduism, and Buddhism [60,61]. In contrast, Jillu is home to the privileged Brahman community, comprising about 11.29% of the national population [62]. Examining these communities’ socio-economic differences and cultural practices is essential for understanding their influence on long-term residential satisfaction following the earthquake.



Panipokhari Integrated Settlement (Figure 4a) is a government-led, top-down initiative to resettle 57 households from Buma and Boshimpa, situated about an hour’s walk away. Originally, the federal government planned to resettle 84 displaced households onto community forest land, the only flat area near the original sites. However, the plan was revised to accommodate 57 households in a layout differing significantly from the original villages. In contrast, Jillu Integrated Settlement (Figure 4b) followed a community-led, bottom-up approach initiated by local leaders to resettle 70 households from Fasmi village. Before the earthquake, Fasmi has dense housing and narrow alleys. Afterward, community leaders discussed reconstruction options to create a more resilient settlement. The DLPIU-Dolakha designed the Master Plan for Jillu, covering about 38,210 sq m of privately owned land, utilizing land readjustment to improve road access and community infrastructure.



Federal financial policies for post-earthquake reconstruction were outlined in the 2073 Procedure for Distributing Grants to Reconstruct Earthquake-Affected Private Housing. Each household received three funding tranches: USD 370.94, USD 1112.82, and USD 741.88, totaling USD 2225.63, deposited directly into bank accounts after completing toilet construction and using renewable energy. Households were expected to cover additional costs via bank loans. Beyond direct support, the federal government allocated USD 2967.51 for physical, social, and economic infrastructure within the project area, with relevant government agencies responsible for external service connections. The provincial government committed an additional USD 741.88 for houses with CGI roofs to reflect vernacular styles, while Bhimeshwor municipality contributed USD 3222.56 to support brick purchases for external façades.





3. Results and Discussion


3.1. Socio-Demographic Characteristics


Panipokhari and Jillu Integrated Settlements exhibit distinct demographic, economic, and occupational patterns. Panipokhari is home to the Thami ethnic group, whereas Jillu consists of the high-caste Brahmin (Chaulagain) community. Historically, the Brahmin caste in Nepal has held privileged positions in governance, education, and religious affairs, reinforced by the Muluki Ain of 1854 [63,64]. In contrast, the Thami community, an indigenous group from Dolakha and Sindhupalchok, has faced caste-based inequalities, with limited access to land, education, and political representation [60,65]. Misclassification and exclusion from state recognition have further entrenched their marginalization [60].



These disparities are evident in differences in household size, education levels, and income, further highlighting the contrast between the two settlements. Table 1 presents the demographic and educational attributes of both settlements. Panipokhari has nearly half (43.5%) of its population literate, a significantly higher proportion than in Jillu. Further, only 10.9% of Panipokhari residents have completed secondary education, compared to 35.7% in Jillu. The gap widens at the university level, where Panipokhari has no graduates, while over 12% of Jillu’s population holds a bachelor’s or master’s degree.



Economic and occupational structures reflect differing livelihood strategies. While agriculture and livestock remain dominant in both settlements, Panipokhari has a higher proportion of wage laborers, whereas Jillu has more residents in business and salaried jobs. Foreign employment is also more prevalent in Jillu. Post-disaster economic conditions further differentiate the two settlements. Jillu reports higher income and expenditure, while Panipokhari relies more on livestock-based livelihoods, as reflected in cattle ownership rates. These differences are visually represented in Figure 5.



In both Panipokhari and Jillu (Table 2), households received USD 2225.63 for housing construction, yet the amount proved insufficient, leading 91.3% of Panipokhari residents to take loans, with average construction costs at USD 6980.11 and loans around USD 3136.12. While initially planned as single-story homes, 56.5% of residents built one-and-a-half stories, and 21.8% chose two stories. Most loans were sourced from informal networks (46.9%), cooperatives (38.8%), finance companies (8.2%), and banks (6.1%). The standardized housing design failed to accommodate the specific needs of this low-income community, which relies on agriculture and wood carving. In Jillu, 78.2% of households took loans for construction, with designs varying from single to three stories based on individual preferences. Average construction costs were USD 17,825.83, with loans averaging USD 5372.92. Primary loan sources included cooperatives (66%), banks (18%), finance companies (14%), and informal borrowing (2%). With stronger financial resources and ties to government and NGOs, Jillu residents actively participated in planning, resulting in housing that met their needs. This involvement and better loan access enabled effective home completion and successful resettlement.



The National Reconstruction Authority allocated USD 2967.51 for infrastructure development in the project area, with external service connections managed by federal government agencies. The provincial government committed USD 741.88 for same-colored CGI roofs to enforce a “one size fits all” uniformity, though the funds were never provided. Bhimeshwor municipality contributed USD 222.56 for brick purchases for façades, further reinforcing this standardized appearance. This high preference for aesthetics and uniformity overlooks residents’ diverse preferences and cultural elements, underscoring the limitations of a generalized design approach.




3.2. Long-Term Residential Satisfaction


Overall residential satisfaction in Panipokhari and Jillu Integrated Settlements varied over the study periods (Figure 6), influenced by differing socio-economic contexts and community participation. In February 2021, Panipokhari scored 3.27, and Jillu scored 3.55, reflecting initial enthusiasm due to the voluntary decisions to resettle following the Gorkha earthquake. By January 2023, satisfaction in Panipokhari had dropped to 2.33 due to unmet expectations, livelihood challenges, and land ownership uncertainty. In contrast, Jillu’s satisfaction rose to 3.43 by January 2023, driven by community engagement in planning, resulting in housing that better met resident’s needs. An independent samples t-test confirmed this difference was statistically significant (t(100) = −5.846, p < 0.001), indicating that the observed gap was not due to random variation.



Further correlation tests and qualitative interviews revealed that while all five factors influenced satisfaction, their importance varied. In Panipokhari, dissatisfaction stemmed from functional inadequacies, whereas in Jillu, greater participation in design shifted concerns toward factors such as architectural aesthetics and other evolving priorities. Satisfaction evolved with shifting priorities, shaped by socio-economic conditions and community involvement.




3.3. Determinants of Long-Term Residential Satisfaction


The study assessed residential satisfaction in Panipokhari and Jillu Integrated Settlements, identifying housing design, thermal comfort, cultural appropriateness, drinking water, and architectural aesthetics as the most significant and contrasting factors shaping long-term satisfaction (discussed under Section 3.3.3). These five factors were selected from eighteen key factors based on mean value trends over time and correlation analysis (2023), revealing how socio-economic status and community participation influenced post-resettlement adaptation (see Appendix A for data, Table A1).



In Panipokhari, dissatisfaction grew significantly in housing design (4.67 in 2021 to 2.09 in 2023), thermal comfort (3.30 to 1.87), and drinking water (2.77 to 2.00). Standardized housing layouts failed to support rural livelihoods, restricting farming and livestock activities, while poor insulation and unsuitable materials worsened thermal conditions. Drinking water access remained a persistent issue, reflecting limited infrastructure improvements. The cultural misalignment of resettlement housing deepened dissatisfaction (2.20 in 2023), as residents found their built environment disconnected from traditional living patterns. In Jillu, stronger community participation allowed for higher satisfaction in housing design (3.23 in 2023), as homes were better adapted to local needs. However, thermal comfort (2.55) remained a concern, indicating that design modifications did not fully address climate adaptability. Unlike Panipokhari, architectural aesthetics (2.80 in 2023) became more significant, as residents had greater agency to modify homes, influencing their perception of resettlement success. Drinking water was relatively stable (2.90–3.10), showing that access was less of a determining factor than in Panipokhari. Cultural appropriateness (3.14 in 2023) remained central, reflecting Jillu’s more participatory approach to planning.



3.3.1. Statistical Significance: Five Key Determinants


Table 3 and Table 4 present the results of Spearman’s rank correlation analysis for eighteen factors influencing residential satisfaction in Panipokhari and Jillu Integrated Settlements, respectively. While several variables showed statistical significance (p < 0.05), five key factors—housing design, thermal comfort, cultural appropriateness, drinking water, and architectural aesthetics—emerged as the most statistically significant and revealing in understanding how socio-economic status and community participation shaped post-resettlement adaptation.



In Panipokhari, residential satisfaction was positively correlated with housing design (r = 0.748, p < 0.001), cultural appropriateness (r = 0.691, p < 0.001), and thermal comfort (r = 0.632, p < 0.001), indicating that standardized housing, lack of cultural alignment, and inadequate insulation were primary sources of dissatisfaction. Drinking water access (r = 0.434, p = 0.003) also demonstrated a moderate positive correlation, suggesting that limited infrastructure and unreliable supply influenced long-term satisfaction. In Jillu, housing design (r = 0.542, p < 0.001) was statistically significant, though its impact was moderated by residents’ ability to modify their homes. Thermal comfort (r = 0.578, p < 0.001) remained a concern, though higher economic means allowed for gradual adaptation. Architectural aesthetics (r = 0.703, p < 0.001) showed the strongest correlation with satisfaction, highlighting growing dissatisfaction over the loss of vernacular identity as functional priorities shifted toward aesthetic concerns over time.



Beyond the five key factors, several contextual factors variables exhibited statistical significance across different time periods but did not explain settlement-level differences. In Panipokhari, road access (r = 0.554, p < 0.001) influenced accessibility to services but was not a decisive factor in shaping long-term adaptation. Health facilities (r = 0.512, p < 0.001) demonstrated moderate significance, with satisfaction declining as households reported growing difficulties in accessing adequate healthcare services. In Jillu, electricity access (r = 0.524, p < 0.001) contributed to stable satisfaction trends, improving as households completed construction and expanded electrical infrastructure. Plot size (r = 0.593, p < 0.001) was a relevant concern but did not define settlement-level disparities, as dissatisfaction with limited space was a common issue across both sites rather than a contrastive factor.



While these contextual factors influenced satisfaction within each settlement, they had less impact in shaping the comparative contrast that is central to this study. The five key factors remain the most significant in explaining how socio-economic status and community participation influenced post-disaster resettlement outcomes, as further substantiated by qualitative insights from affected households.




3.3.2. Socio-Economic Differences Between Panipokhari and Jillu


The findings illustrate the socio-economic variability between the two settlements, which shaped household experiences and long-term satisfaction. In Panipkhari, the disadvantaged Thami community experienced persistent dissatisfaction largely due to economic constraints and reliance on their former village for agricultural and livestock-based livelihoods. Many households traveled over two hours daily to continue farming, as the small plot sizes in the settlement restricted the ability to grow vegetables or engage in livestock rearing. The lack of land ownership certificates prevented many from receiving electricity connections, reinforcing dissatisfaction. Also, standardized two-bedroom houses designed by the National Reconstruction Authority did not accommodate cultural and occupational needs. Moreover, financial limitations delayed home completion, while high-interest loans frequently forced male members to seek work abroad, further burdening poor households. Meanwhile, Jillu, the more privileged Brahmin community, had greater socio-economic resources and a higher level of participation in resettlement planning, leading to earlier house completion and better adaptation. While the households were satisfied with the cultural appropriateness of their housing, dissatisfaction with architectural aesthetics emerged as a concern. Due to the urgency of securing the third tranche of reconstruction funds, households prioritized compliance with funding conditions over preserving vernacular design, leading to compromises in architectural style. Despite these differences, both settlements share common concerns regarding several other factors, highlighting that while overall satisfaction levels varied, resettlement challenges persisted across diverse socio-economic contexts.




3.3.3. Satisfaction Trends over Time


Longitudinal trends in residential satisfaction further illustrate how socio-economic status and community participation influenced post-resettlement adaptation in Panipokhari and Jillu. Figure 7 highlights how satisfaction evolved across different resettlement phases and its correlation with key determinants such as housing design, thermal comfort, cultural appropriateness, drinking water, and architectural aesthetics alongside other contextual factors.



In Panipokhari, satisfaction declined from 3.27 in February 2021 to 2.33 by January 2023, indicating growing discontent among the households. While residents initially expressed appreciation for cultural appropriateness and access to healthcare was observed, dissatisfaction increased due to housing design limitations (r = 0.748), thermal comfort (r = 0.632), cultural misalignment (r = 0.691), and persistent water scarcity (r = 0.434). The transition phase (mid-2021) saw concerns over road access (r = 0.617) and open space (r = 0.634) emerge, while appreciation for location (r = 0.664) diminished over time. The standardized design of resettlement housing further restricted vernacular architectural expressions, making aesthetic concerns less pressing compared to immediate functional inadequacies. By the normalization phase (2022–2023), dissatisfaction became structural, reinforcing Panipokhari’s trajectory toward resettlement failure. This observation also aligns with findings from [52], which suggest that long-term dissatisfaction increases when critical needs such as the desire to receive a new house timely and participation in design remain. Panipokhari shows a downward trend in satisfaction, particularly after the transition phase. While initially, factors such as cultural appropriateness and health were appreciated, the lack of critical resources like water supply and the unsuitable plot sizes led to dissatisfaction. Despite the importance of road access, unresolved issues with thermal comfort and water scarcity drove further dissatisfaction.



In Jillu, satisfaction remained high during the displacement phase, driven by the community-led land pooling initiative. A minor decline occurred during the transition phase, as concerns regarding road access (r = 0.482) emerged. However, satisfaction rebounded in the recovery phase, supported by housing modifications, improved thermal comfort (r = 0.578), and sustained drinking water access. By normalization, cultural appropriateness (r = 0.565) remained stable, while architectural aesthetics (r = 0.703) became a dominant concern, indicating a shift from basic survival needs to spatial and aesthetic considerations. Unlike Panipokhari, where essential needs remained unmet, Jillu’s recovery highlights how greater financial flexibility and community participation led to long-term adaptation.



While the quantitative findings provide a clear statistical distinction between Panipokhari and Jillu, a deeper qualitative analysis is necessary to understand how these five key factors—housing design, thermal comfort, cultural appropriateness, drinking water, and architectural aesthetics—shaped post-resettlement satisfaction (Table 5). The following section examines these determinants in detail, incorporating firsthand perspectives from affected households to contextualize their satisfaction beyond statistical trends.



Housing Design


Housing design has been recognized as a decisive factor for the long-term satisfaction of affected households in post-disaster resettlement, as indicated by several studies [5,9,35,38]. Limited community participation in Panipokhari, where decisions were driven through a top-down approach, resulted in housing solutions that failed to meet residents’ needs, such as space for animal sheds, kitchen gardens, storage, and housing design. One of the resettled households expressed frustration, stating,




The consultation was minimal. If there had been a consultation, I would have changed the design. The engineers only asked if we were okay with our nearby neighbor’s newly built house. We could not visualize the design provided to us.





The dissatisfaction with uniform designs that did not align with their daily routines and cultural values underscores a need for autonomy in resettlement. Standardized approaches often fail to account for the unique preferences and identities of the communities, leading to dissatisfaction when housing designs are incompatible with rural lifestyles. This disconnect between designers and residents emphasizes the importance of community input, as Kennedy, Ashmore, Babister, and Kelman [19] argue within the BBB framework. They stress that culturally appropriate recovery efforts are essential for meeting practical needs. Consistent with Tas, Cosgun, and Tas [38], the study found that low-income households often experience dissatisfaction due to housing design. Conversely, Jillu maintained a higher average satisfaction score, increasing from 3.55 in February 2021 to 3.43 in January 2023 due to extensive community participation. This allowed households to influence housing designs to suit their cultural and functional needs. The households in Jillu discarded the designs provided by one of the leading organizations recognized for structural safety and constructed houses that suited their family needs. As a Jillu resident noted,




We discarded the uniform design offered by the organization and constructed houses with our designs to suit our needs so that we could make them compatible with our daily life.





The opinion reflects the households’ ardent desire for self-determination in the design process, rejecting standardized housing in favor of houses that align with their lifestyles and cultural practices. By taking control of their housing designs, Jillu residents reinforced their cultural identity and maintained continuity with their traditional way of life. This supports Barenstein’s [57] assertion that community-driven recovery leads to greater satisfaction and aligns with the BBB framework, which advocates for communities to drive their recovery [17]. The findings question the assumption that participation alone ensures satisfaction. Jillu’s Brahmin residents leveraged privileged social networks to influence housing decisions, whereas Panipokhari’s Thami community, historically marginalized in governance [60,65], had little control over their resettlement design. It extends prior research by showing that participation without decision-making power leads to dissatisfaction, reinforcing the need to examine who has the ability to shape resettlement outcomes, not just whether participation occurs. This finding calls for resettlement policies that address power asymmetries, ensuring participation is meaningful for vulnerable groups. Another resident in Jillu reflected on his experience:




There was a series of consultations; as I remember, we had up to 118 meetings. The most important things for success are community participation, sufficient budget, and housing design.





This quote emphasizes the essential role of extensive community consultations in the resettlement. With up to 118 meetings (interviews with households), Jillu residents actively contributed to decisions in the resettlement process, ensuring that designs met their unique requirements. This process highlights how community participation fosters a sense of ownership and satisfaction among residents, as they feel their voices are heard. This aligns with Sridarran [52], who suggests that when beneficiaries’ needs are met, their commitment to resettlement increases, enhancing overall satisfaction and reinforcing the value of participatory design, as seen in Jillu.




Drinking Water


Drinking water supply was revealed as one of the major factors influencing residential satisfaction, which is consistent with the findings of several studies [38,40]. Residents expressed concerns over the lack of water supply in Panipokhari. A woman currently living in Bosimpa in Panipokhari stated,




I’m staying in Bosimpa mainly because it has water and is close to farmland while Panipokhari always struggles with water supply. Although a reservoir tank was built uphill, we still don’t have piped water. No one listens to us, and I can’t figure out why the authorities ignore our pleas.





Her opinion reflects the inadequacy of Panipokhari’s resettlement planning, where critical infrastructure failed to support residents’ daily needs. As a result, households remain dependent on their former village for essential resources, particularly drinking water, in contrast to Jillu’s more adequate facilities. While a weak statistical correlation was found between satisfaction and drinking water availability in Panipokhari, qualitative findings reveal deeper structural barriers—specifically, water scarcity and institutional neglect—that prevent full integration into the resettlement. Existing studies emphasize that access to basic infrastructure like water supply improves post-disaster satisfaction [39,40]. Jillu’s Brahmin households, with greater political and financial influence, successfully established a functioning water system. Meanwhile, Panipokhari’s Thami community, lacking institutional advocacy, faced prolonged delays in connecting pipelines to a reservoir tank already built by a federal agency. It extends existing scholarship by reframing infrastructure access as a function of social hierarchy rather than just planning efficiency or physical availability. To ensure equitable long-term adaptation, infrastructure must be integrated into housing planning rather than treated as a separate concern, with policies ensuring institutional responsiveness for marginalized communities on par with privileged groups.




Cultural Appropriateness


Cultural appropriateness was identified as a key determinant of residential satisfaction as emphasized by multiple studies [9,28,38,49,50,66,67]. The incompatibility of resettlement housing with cultural needs emerged as a significant concern, as described by a senior resident and Chairperson of the Users’ Committee:




In our house, the open hearth, marked by a “bampa”, is a central feature. It’s where we perform important rituals for births, deaths, and weddings. Without an open hearth, we use a fire bowl (Nep: karai) as a small version of it indoors. So far, four weddings have been held this way in our community. We conduct significant cultural ceremonies inside the house, while other activities, like welcoming guests and hosting feasts, happen in the community hall and open spaces.





His concern draws attention to how the absence of an open hearth in resettlement housing not only disrupts the cultural traditions but also affects thermal comfort in the cold climate of Panipokhari. More than just a cooking or heating element, the hearth played a vital role in life-cycle rituals, including birth and death ceremonies, male adulthood initiation, marriage, and shamanic healing practices, as also observed by Shneiderman and Turin [60].



The centrally located hearth served as a cultural anchor for rituals involving fire-based rituals, essential for intergenerational cultural identity. In its absence, residents have been forced to repurpose a metal pot (karai) (Figure 8a) as a substitute, raising concerns that key cultural elements could be lost over time, disrupting both physical comfort and cultural continuity. For example, households reported conducting weddings where they traditionally circled the hearth but now use the makeshift metal pot—lighting the fire outside and bringing it indoors for rituals. This adaptation underscores concerns that vital cultural traditions linking past and future generations may fade, affecting both comfort and continuity.



These findings align with studies [9,33,66,68], which suggest that dissatisfaction increases when housing fails to accommodate rural cultural and livelihood needs. While the BBB framework promotes reconstruction that adapts to evolving socio-cultural and economic conditions, the standarized housing approach in Panipokhari disregarded the affected households’ perspectives on culturally appropriate design. Previous research highlights the importance of culturally appropriate housing in post-disaster resettlement [23]. This study builds on that argument by demonstrating that cultural compatibility is not merely about preserving tradition but also about power and historical privilege. In Jillu, the Brahmin community successfully negotiated the inclusion of ritual spaces, such as tulsi math (basil plant courtyards), reinforcing their religious and ancestral ties. In contrast, Panipokhari’s Thami community—historically marginalized and and socio-economically disadvantage—lost key cultural elements, such as the open hearth (bampa), forcing them into compromised adaptation strategies (e.g., using a metal pot for rituals). The findings challenge the assumptions that all groups can equally preserve cultural practices. Instead, it reveals that historical privilege influences whose traditions are accommodated in rebuilding efforts.



In contrast, community participation played a crucial role in Jillu, allowing residents to shape their homes based on cultural values and functional needs. One resident in Jillu shared,




Jillu is my birthplace, my ancestral home, and it shapes my identity. This is where I gained my social identity, and we came here to perform kul puja. Even families who have sold their land in Jillu return for the Integrated Settlement ceremonies. The tulsi math is essential in a Brahmin home, as even in death, one’s body is placed near it. There are no income opportunities here, and I built my house only for ancestral worship and kul puja (ancestral worship). It’s a time when all our family and clan come together to celebrate.





His reflection underscores the deep connection between culture, identity, and satisfaction in Jillu. Rituals such as kul puja (ancestral worship) and tulsi math (basil plants) serve as symbols of continuity, reinforcing family and social bonds. Despite limited economic opportunities, households prioritize building homes for ancestral worship, demonstrating a commitment to cultural continuity. To preserve these traditions, every house in Jillu was required to have a basil plant in the front courtyard, as it holds symbolic significance in birth, death, and everyday rituals. The inclusion of basil plants (Figure 8b) in each courtyard illustrates how housing design adapted to cultural needs, reinforcing community ties through shared traditions.



The distinct cultural identities of Panipokhari and Jillu settlements highlight the need for resettlement housing to align with cultural practices for long-term satisfaction. Residential satisfaction in both cases was shaped by varying degrees of cultural preservation, community participation, and housing adaptability. Jillu households retained culturally significant elements, while Panipokhari residents struggled to do so, leading to dissatisfaction. Greater participation in Jillu enabled cultural adaptation, whereas Panipokhari’s top-down model restricted it. Moreover, Jillu’s flexible housing design accommodated cultural needs, while Panipokhari’s uniform structures limited such adaptations. These findings align with studies [50,57,69,70], emphasizing the importance of culturally responsive design in post-disaster resettlement to bridge satisfaction gaps, reduce disparities, and enhance long-term well-being.




Thermal Comfort


Thermal comfort remained a significant concern among residents in both settlements, as identified by [9,48,71]. For example, a resident of Panipokhari noted,




We face a lot of problems here. It’s warm only in May and June, but the rest of the year is cold. Unlike our old village, where we had sunlight till 4 pm, here we only get sun until 2 pm. After that, a cold wind from the west blows in, making it even chillier. The cement floors keep the rooms cold and damp, which affects our seniors and those who are sick, causing coughs and asthma. Plus, the CGI sheets make the rooms feel even colder.





The account highlights how the resettlement design in Panipokhari fails to address thermal comfort, a critical need for this cold climate. Limited sun exposure, which ends at 2 pm, combined with cement floors, exacerbates indoor cold, while CGI roofing contributes to discomfort, particularly for vulnerable residents like the elderly. This aligns with Shrestha et al. [72], who report that indoor temperatures in Panipokhari homes fall below the ASHRAE comfort standard, with nighttime temperatures lower than in traditional houses. These conditions illustrate a broader issue where standardized building materials, though structurally sound, fail to accommodate local climatic needs, thereby compromising both health and satisfaction. Studies on post-disaster reconstruction emphasize that thermal comfort depends not only on material selection but also on design choices [23,73]. However, the study extends previous research by demonstrating that dissatisfaction with thermal comfort is not just a material or design issue but also a socio-political concern. The ability to adapt to housing post-resettlement is shaped by financial capacity, institutional support, and political voice, factors often overlooked in prior studies [74]. While research has acknowledged the limitations of standardized housing in cold climates, it has not fully examined how socio-economic hierarchies determine residents’ ability to modify their homes. This study highlights that post-disaster housing satisfaction is not only about physical comfort but also about power—the ability to demand and implement necessary changes. For instance, in Jillu, Brahmin households, who had greater financial and political leverage, could express dissatisfaction with CGI roofing and seek alternative solutions. In contrast, Panipokhari’s Thami residents, with limited resources and weak advocacy, had no means to modify their housing, leaving them disproportionately vulnerable to extreme cold. This highlights a critical gap in previous scholarship: while prior studies have focused on technical aspects of thermal comfort, they have not sufficiently explored the inequitable access to climate adaptation options within resettled communities. The findings attempts to address this gap by highlighting how socio-economic privilege influences housing adaptability, particularly in post disaster resettlement. Households with greater financial and political resources can modify their homes to improve thermal comfort, while economically disadvantaged households remain contrained by standarized housing provisions. By emphasizing these disparities the research provides a more nuanced understanding of how power structures influence long-term satisfaction. A man in his late forties from Jillu complained,




I would have never chosen CGI sheets. I prefer an RCC roof instead. The CGI makes the upper rooms extremely hot. While the houses may look nice outside, the rooms are unbearably hot inside and uncomfortable to live in.





His experience reflects the findings of studies [72,75], indicating that Jillu’s resettlement homes face thermal discomfort primarily during hot weather, while their nighttime temperatures in winter are 1 °C lower than vernacular homes. This suggests that the dissatisfaction in Jillu was not simply due to climatic conditions but was also due to the government’s emphasis on aesthetic interventions. Women in Jillu further elaborated on this issue:




We used CGI roofing because the Provincial Government promised NRs 1,00,000 for CGI and paint. Otherwise, we would have chosen cement roofing. The biggest issue with CGI sheets is water leakage, which adds to maintenance costs. CGI roofs are hard to maintain and can be easily damaged by rain and wind. We would never have used CGI if not for their promise. They wanted us to use it to keep a uniform look, to make the village resemble a traditional village rather than a city.





The government incentives directly influenced the adoption of the CGI roof, intended to create a rural aesthetic. However, despite the promised subsidy of USD 741.88—which was never delivered—residents faced high maintenance costs and frequent water leakage, as CGI roofs are easily damaged by harsh weather conditions. This highlights a deeper policy gap that has not been fully explored in the prior literature: financial incentives intended to enforce design standardization ultimately undermined residents’ agency in choosing climate-resilient materials.




Architectural Aesthetics


The architectural style was identified as a crucial factor influencing residential satisfaction in the case of Jillu, compared to the socio-economically disadvantaged Thami community. In Jillu, the community leaders and Users’ Committee had initially decided to paint all houses the same color and have a blue CGI roof to give the rural vernacular appearance. Likewise, NRA [16] also emphasized similar design, size, and color for developing aesthetically beautiful, attractive Integrated Settlements distinguished from distance. Jigyasu and Upadhyay [69] emphasize the importance of culturally sensitive designs, but in this case, the households highly focussed on the vernacular aesthetic. Similarly, the Ward Chairperson and the resident of Jillu reported,




Bhimeshwor Municipality provided support for 30,000 Chinese bricks for the front façade to ensure uniformity. The other walls were built with local bricks. It’s mandatory for all houses to be the same color and have green CGI roofs. We weren’t allowed to have top floors with RCC roofs; each house had to have at least one roof with green CGI. This decision was made for aesthetics and to give the rural settlement a distinct identity.





The statement reflects the municipality’s insistence on a uniform aesthetic, using 30,000 machine-made bricks and mandating green CGI roofs to ensure the settlement retained a distinct rural identity. This rigid adherence to aesthetics—without allowing RCC roofs—limited flexibility and ignored residents’ preferences for more functional designs. While this approach aimed to evoke a vernacular appearance, it compromised material utility. In contrast to the findings of studies [9,69,70] on the importance of integrating cultural elements meaningfully rather than through imposed visual uniformity, the study revealed that the households highly prioritized architectural aesthetics. Another man living in Jillu reported,




The settlement turned out differently from what we had envisioned. It was meant to have houses with rural character, but we fell short of creating a model settlement and only achieved an Integrated Settlement. Many households saw their homes as a symbol of social status and built taller houses to compete with neighbors, which led to taking on large loans. To maintain uniformity, the houses should have been designed similarly in terms of verandahs, doors, windows, and roofs.





This points to a mismatch between the initial vision for a rural-character model settlement and the reality of what was achieved. Social pressures led households to build larger homes, accruing debt as they competed for status. This divergence highlights the limitations of a design process that emphasizes uniformity over individual needs. As a result, the anticipated cohesive aesthetic was lost, with residents desiring greater conformity in elements like verandahs and doors. This aligns with the need for resettlement designs to balance individual preferences with cohesive community identity, as discussed by Jigyasu and Upadhyay [69].



The study revealed that architectural aesthetics played a significant role in residential satisfaction for the high-caste Brahmin community in Jillu, while it was largely insignificant for the Thami community in Panipokhari. Despite the emphasis on uniform housing aesthetics in both settlements, the Brahmin community valued visual uniformity as an expression of identity and status, whereas the Thami households prioritized functional and cultural aspects over imposed aesthetic coherence. This contrast highlights the need for resettlement designs to consider both cultural and community-specific preferences rather than assuming a one-size-fits-all approach. While architectural aesthetics is often considered secondary to function in resettlement [69], this study finds that once basic needs are met, aesthetics becomes a reflection of social identity and privilege. Jillu’s Brahmin households, historically dominant in governance [63,64], actively maintained aesthetic uniformity as a marker of status. Meanwhile, Panipokhari’s Thami households, lacking historical control over architecture, prioritized functional needs over aesthetics.



These findings align with housing satisfaction theory, which posits that comparing actual living conditions and ideal conditions shapes satisfaction. Likewise, this supports the housing mobility theory of Rossi [54], which suggests that dissatisfaction arises when current housing does not align with residents’ desired needs. In Panipokhari, the steady decline in satisfaction reflects unmet expectations regarding thermal comfort, water supply, cultural appropriateness, and house design—elements essential for the rural lifestyle of the Thami community. These unmet needs likely drive a sense of dissatisfaction, as residents feel that their current homes fail to provide the functional and cultural aspects they value. This aligns with Thami’s account of thermal discomfort and the limited suitability of CGI roofing for the local climate, underscoring how misaligned housing can impact both comfort and cultural fulfillment. In contrast, Jillu benefitted from community participation, which played a significant role in maintaining satisfaction, consistent with the theory of housing adjustment [55]. By actively participating in the design process, residents were able to modify their housing to better fit their cultural and practical needs. This adaptability helped sustain satisfaction over time, as the housing adjustments allowed residents to preserve key elements of their lifestyle and identity within the resettled community.



Panipokhari faced limitations with uniform designs and financial constraints, while Jillu’s resources and engagement led to higher resettlement satisfaction. The top-down “one size fits all” approach used in Panipokhari and Jillu’s participatory process highlights the need for customized resettlement strategies that address diverse communities’ specific needs and aspirations. The contrasting experiences of Panipokhari and Jillu highlight the need to address both cultural needs and community participation in post-disaster resettlement. While Jillu benefitted from a flexible, community-driven approach, the process in Panipokhari witnessed limited participation, leading to a house that failed to meet its cultural needs, leading to a decline in satisfaction. These findings draw attention to the importance of inclusive decision-making and community involvement in post-disaster recovery efforts, as supported by the Build Back Better framework. To ensure long-term residential satisfaction in post-disaster resettlement, future resettlement planning should prioritize thermal comfort, water supply, vernacular architecture style, and culturally relevant housing solutions. Integrating housing satisfaction theories with the BBB framework provides a comprehensive understanding of the factors driving satisfaction in Panipokhari and Jillu, offering valuable insights for future policy and resettlement planning.







4. Conclusions


This study examined the factors influencing long-term residential satisfaction of post-disaster resettled households, focusing on how satisfaction changes over time in relation to socio-economic status and community participation. A mixed-methods approach, combining survey data and interviews, was used to compare key factors influencing long-term satisfaction in two sites: Panipokhari (a government-led) and Jillu (a community-led). The findings reveal that participation, adaptability, and socio-economic agency are crucial in shaping satisfaction. Panipokhari’s, Thami households experienced declining (3.27 to 2.33) due to limited engagement and unmet needs, while Jillu’s Brahmin community saw a slight increase in satisfaction (3.55 to 3.43), owing to greater participation and local adaptation strategies.



The findings challenge standardized, top-down resettlement models, demonstrating that agency and adaptability are more influential in long-term satisfaction than structural adequacy alone. While prior studies emphasize housing quality and standardization, this study underscores that socio-economic status and community participation shape the extent to which resettled households can modify and adapt their housing over time. Satisfaction was primarily driven by five key factors—housing design, thermal comfort, cultural appropriateness, drinking water reliability, and architectural aesthetics—each varying in impact based on community involvement and socio-economic power. Panipokhari’s residents remained constrained by functional inadequacies, whereas Jillu’s participatory approach enabled a shift toward aesthetic and spatial concerns.



By integrating the housing satisfaction theory, the housing mobility theory, and the BBB framework, the study highlights that long-term satisfaction depends not only on housing provisions but also on the ability of residents to shape their living environments. While five key factors were central to this comparative analysis, other factors among the 18 examined also influenced long-term adaptation, warranting further investigation across diverse resettlement contexts.



The findings offer practical and policy insights for post-disaster resettlement. Housing strategies must move beyond standardized models to allow flexibility in design, thermal comfort, cultural appropriateness, water access, and architectural aesthetics. Strengthening community participation will enable resettled households to adapt their environments, ensuring greater long-term satisfaction and resilience.
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Table A1. Residential satisfaction with 19 factors in Panipokhari and Jillu.






Table A1. Residential satisfaction with 19 factors in Panipokhari and Jillu.





	
Factors

	
Panipokhari

	
Jillu




	
Feb, 2021

	
Jul, 2021

	
Jan, 2022

	
Jul, 2022

	
Jan, 2023

	
Feb, 2021

	
Jul, 2021

	
Jan, 2022

	
Jul, 2022

	
Jan, 2023






	
Location

	
4.53

	
3.40

	
2.75

	
3.30

	
2.28

	
3.94

	
3.96

	
3.57

	
3.37

	
4.04




	
Road access

	
4.33

	
3.80

	
2.30

	
2.50

	
3.15

	
3.06

	
2.79

	
2.86

	
1.97

	
3.20




	
Drinking water

	
2.77

	
2.05

	
3.40

	
2.95

	
2.00

	
2.90

	
2.83

	
3.10

	
3.07

	
2.91




	
Sanitation and drainage

	
3.17

	
2.45

	
3.00

	
2.30

	
3.26

	
2.58

	
2.58

	
2.90

	
2.53

	
3.16




	
Electricity

	
4.03

	
4.30

	
4.05

	
3.55

	
2.50

	
3.90

	
3.88

	
3.62

	
3.60

	
4.14




	
Education facilities

	
4.20

	
3.80

	
2.70

	
2.75

	
3.04

	
3.03

	
3.04

	
3.00

	
2.63

	
2.52




	
Health facilities

	
3.90

	
2.15

	
1.85

	
2.05

	
2.76

	
2.97

	
3.00

	
2.62

	
2.27

	
2.48




	
Safety and security

	
4.47

	
1.75

	
3.45

	
3.25

	
3.37

	
3.52

	
3.63

	
3.86

	
3.47

	
3.93




	
Neighborly relations

	
4.60

	
4.50

	
3.85

	
3.65

	
3.52

	
3.71

	
3.75

	
3.67

	
3.90

	
4.16




	
Public open space

	
4.50

	
4.45

	
2.85

	
2.90

	
3.17

	
3.26

	
2.96

	
3.24

	
2.73

	
2.89




	
Livelihood opportunities

	
3.63

	
1.70

	
2.35

	
2.70

	
1.46

	
3.81

	
2.08

	
3.38

	
3.00

	
2.32




	
Plot size

	
4.50

	
2.75

	
2.70

	
2.65

	
1.76

	
3.06

	
3.08

	
3.71

	
3.20

	
2.86




	
Housing design

	
4.67

	
3.45

	
2.95

	
2.95

	
2.09

	
3.35

	
3.42

	
3.81

	
3.07

	
3.23




	
Number of rooms

	
4.57

	
3.05

	
3.05

	
2.75

	
2.26

	
3.26

	
3.29

	
3.76

	
3.53

	
3.38




	
Architecture style

	
4.50

	
3.00

	
3.00

	
3.05

	
3.54

	
3.90

	
3.08

	
3.86

	
3.10

	
2.80




	
Permanent/earthquake-resilient

	
4.53

	
4.65

	
3.60

	
3.75

	
4.30

	
3.97

	
4.04

	
3.71

	
3.57

	
4.14




	
Building material

	
4.40

	
4.45

	
2.90

	
3.10

	
3.37

	
3.97

	
3.92

	
3.76

	
3.20

	
3.41




	
Thermal comfort

	
3.30

	
1.90

	
2.05

	
2.00

	
1.87

	
2.65

	
3.13

	
3.24

	
3.07

	
2.55




	
Cultural appropriateness

	
4.00

	
2.70

	
3.05

	
3.10

	
2.20

	
3.45

	
3.71

	
3.62

	
3.20

	
3.14
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Figure 1. Graphical abstract of the study. 
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Figure 2. Conceptual framework of long-term satisfaction factors, adapted from Sridarran [50]. 
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Figure 3. Location map of Panipokhari and Jillu Integrated Settlements in Nepal. 
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Figure 4. (a) Panipokhari Integrated Settlement; (b) Jillu Integrated Settlement. 






Figure 4. (a) Panipokhari Integrated Settlement; (b) Jillu Integrated Settlement.



[image: Architecture 05 00017 g004]







[image: Architecture 05 00017 g005] 





Figure 5. Economic and occupational comparison of Panipokhari and Jillu. 
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Figure 6. Overall residential satisfaction of resettled households. 
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Figure 7. Longitudinal residential satisfaction of resettled households in Panipokhari and Jillu. 
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Figure 8. (a) Makeshift hearth (Karai) used for rituals in the absence of a traditional fireplace; (b) basil plant (Tulsi) placed on a traditional altar, symbolizing spiritual and cultural continuity in Jillu. 
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Table 1. Socio-demographic information.
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	Description
	Panipokhari
	Jillu





	Community character
	Thami (ethnic group)
	Chaulagain (high-caste Brahmin)



	Household size
	4.07
	5.09



	Illiterate (%)
	43.5
	32.1



	Basic education (I–VIII) (%)
	45.6
	7.1



	Secondary education (IX–XII) (%)
	10.9
	35.7



	Bachelor’s degree (%)
	—
	7.1



	Master’s or above (%)
	—
	5.4







Source: Household Survey.













 





Table 2. Financial details of Panipokhari and Jillu.
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	Details
	Panipokhari
	Jillu





	Total building cost (USD)
	6980.11
	17,825.83



	Loan taken (USD)
	3136.12
	5372.92



	Federal government support for infrastructure construction (USD)
	2967.51
	2967.51



	Provincial government support of additional top-up for support for CGI sheet (USD)
	741.88
	741.88



	Local government support of additional top-up for the brick façade
	222.56
	222.56










 





Table 3. An analysis of significant factors of long-term satisfaction in Panipokhari.
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Factors

	
Jan 2021

	
Jul 2021

	
Jan 2022

	
Jul 2022

	
Jan 2023




	

	
r

	
Sig.

	
r

	
Sig.

	
r

	
Sig.

	
r

	
Sig.

	
r

	
Sig.






	
Location

	
0.612 **

	
0.000

	
0.351

	
0.130

	
0.664 **

	
0.001

	
0.166

	
0.485

	
0.619 **

	
0.000




	
Road access

	
0.590 **

	
0.001

	
0.617 **

	
0.004

	
0.621 **

	
0.003

	
0.480 *

	
0.032

	
0.387 **

	
0.008




	
Drinking water

	
0.065

	
0.732

	
0.246

	
0.297

	
−0.483 *

	
0.031

	
−0.143

	
0.546

	
0.434 **

	
0.003




	
Sanitation and drainage

	
−0.06

	
0.755

	
0.452 *

	
0.045

	
−0.085

	
0.721

	
0.134

	
0.573

	
0.208

	
0.166




	
Electricity

	
0.282

	
0.131

	
0.39

	
0.090

	
−0.163

	
0.493

	
0.279

	
0.233

	
0.524 **

	
0.000




	
Education facilities

	
0.450 *

	
0.013

	
0.526 *

	
0.017

	
0.384

	
0.095

	
0.472 *

	
0.036

	
0.514 **

	
0.000




	
Health facilities

	
0.419 *

	
0.021

	
0.464 *

	
0.039

	
0.391

	
0.088

	
0.325

	
0.162

	
0.668 **

	
0.000




	
Safety and security

	
0.411 *

	
0.024

	
0.615 **

	
0.004

	
0.44

	
0.052

	
0.518 *

	
0.019

	
0.247

	
0.098




	
Neighborly relations

	
0.462 *

	
0.010

	
0.15

	
0.527

	
0.037

	
0.876

	
0.278

	
0.235

	
0.496 **

	
0.000




	
Public open space

	
0.444 *

	
0.014

	
0.634 **

	
0.003

	
0.352

	
0.128

	
0.279

	
0.234

	
0.466 **

	
0.001




	
Livelihood opportunities

	
0.451 *

	
0.012

	
0.553 *

	
0.011

	
−0.008

	
0.973

	
0.066

	
0.783

	
0.364 *

	
0.013




	
Plot size

	
0.621 **

	
0.000

	
0.469 *

	
0.037

	
0.022

	
0.928

	
0.332

	
0.153

	
0.538 **

	
0.000




	
Housing design

	
0.478 **

	
0.008

	
0.404

	
0.077

	
0.478 *

	
0.033

	
0.529 *

	
0.016

	
0.748 **

	
0.000




	
Number of rooms

	
0.560 **

	
0.001

	
0.093

	
0.698

	
0.217

	
0.357

	
0.329

	
0.157

	
0.442 **

	
0.002




	
Architecture style

	
0.411 *

	
0.024

	
0

	
1.000

	
0.34

	
0.143

	
0.413

	
0.070

	
0.249

	
0.095




	
Earthquake-resilient

	
0.448 *

	
0.013

	
−0.013

	
0.956

	
0.21

	
0.375

	
0.419

	
0.066

	
−0.089

	
0.557




	
Building material

	
0.434 *

	
0.017

	
0.258

	
0.272

	
0.490 *

	
0.028

	
0.34

	
0.143

	
0.28

	
0.060




	
Thermal comfort

	
−0.460 *

	
0.010

	
−0.095

	
0.690

	
0.275

	
0.240

	
0.245

	
0.298

	
0.632 **

	
0.000




	
Cultural appropriateness

	
0.586 **

	
0.001

	
0.059

	
0.804

	
0.03

	
0.901

	
0.209

	
0.376

	
0.691 **

	
0.000








* Correlation is significant at the 0.05 level (two-tailed). ** Correlation is significant at the 0.01 level (two-tailed).













 





Table 4. An analysis of significant factors of long-term satisfaction in Jillu.






Table 4. An analysis of significant factors of long-term satisfaction in Jillu.





	
Factors

	
Jan 2021

	
Jul 2021

	
Jan 2022

	
Jul 2022

	
Jan 2023




	
r

	
Sig.

	
r

	
Sig.

	
r

	
Sig.

	
r

	
Sig.

	
r

	
Sig.






	
Location

	
0.034

	
0.856

	
−0.249

	
0.240

	
0.086

	
0.711

	
0.215

	
0.253

	
0.215

	
0.112




	
Road access

	
−0.277

	
0.131

	
0.04

	
0.853

	
0.088

	
0.704

	
0.144

	
0.449

	
0.554 **

	
0.000




	
Drinking water

	
0.082

	
0.661

	
−0.124

	
0.564

	
0.167

	
0.469

	
0.448 *

	
0.013

	
−0.034

	
0.802




	
Sanitation and drainage

	
0.173

	
0.351

	
0.081

	
0.707

	
−0.082

	
0.723

	
0.227

	
0.228

	
−0.217

	
0.108




	
Electricity

	
−0.221

	
0.233

	
−0.098

	
0.650

	
0.38

	
0.089

	
0.218

	
0.248

	
0.414 **

	
0.001




	
Education facilities

	
0.154

	
0.410

	
0

	
1.000

	
0.344

	
0.127

	
−0.243

	
0.195

	
0.475 **

	
0.000




	
Health facilities

	
0.244

	
0.186

	
−0.1

	
0.643

	
0.118

	
0.609

	
−0.146

	
0.442

	
0.512 **

	
0.000




	
Safety and security

	
0.313

	
0.086

	
0

	
1.000

	
0.315

	
0.164

	
0.447 *

	
0.013

	
0.292 *

	
0.029




	
Neighborly relations

	
0.624 **

	
0.000

	
0.375

	
0.071

	
0.047

	
0.840

	
0.184

	
0.330

	
0.433 **

	
0.001




	
Public open space

	
0.067

	
0.721

	
0.208

	
0.328

	
0.153

	
0.507

	
0.258

	
0.169

	
0.596 **

	
0.000




	
Livelihood opportunities

	
0.29

	
0.113

	
0.36

	
0.084

	
−0.081

	
0.728

	
0.092

	
0.628

	
0.037

	
0.786




	
Plot size

	
−0.021

	
0.911

	
−0.525 **

	
0.008

	
0.08

	
0.730

	
0.295

	
0.113

	
0.593 **

	
0.000




	
Housing design

	
0.1

	
0.591

	
−0.323

	
0.123

	
0.343

	
0.128

	
0.336

	
0.070

	
0.542 **

	
0.000




	
Number of rooms

	
0.114

	
0.543

	
−0.341

	
0.103

	
0.273

	
0.231

	
0.403 *

	
0.027

	
0.457 **

	
0.000




	
Architecture style

	
0.148

	
0.426

	
−0.128

	
0.553

	
0.177

	
0.443

	
0.520 **

	
0.003

	
0.703 **

	
0.000




	
Earthquake-resilient

	
−0.154

	
0.410

	
0.166

	
0.439

	
0.212

	
0.355

	
0.332

	
0.073

	
0.315 *

	
0.018




	
Building material

	
−0.154

	
0.410

	
0.414 *

	
0.044

	
0.172

	
0.456

	
0.017

	
0.928

	
0.640 **

	
0.000




	
Thermal comfort

	
−0.113

	
0.547

	
−0.091

	
0.673

	
0.368

	
0.101

	
0.501 **

	
0.005

	
0.578 **

	
0.000




	
Cultural appropriateness

	
0.205

	
0.268

	
0.482 *

	
0.017

	
0.513 *

	
0.017

	
0.011

	
0.956

	
0.565 **

	
0.000








* Correlation is significant at the 0.05 level (two-tailed). ** Correlation is significant at the 0.01 level (two-tailed).













 





Table 5. Key determinants of residential satisfaction in Panipokhari and Jillu.
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	Factor
	Panipokhari
	Jillu





	Housing design
	Even more significant
	Significant



	Thermal comfort
	Even more significant
	Significant



	Cultural appropriateness
	Even more significant
	Significant



	Drinking water
	Highly significant
	Not significant



	Architectural aesthetics
	Not significant
	Highly significant
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