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Abstract 

 

Environmental migration is transforming the built environment of cities in the Global South. 

As a universal adaptation strategy, migration often arises when other forms of adaptation fail 

in response to socioeconomic uncertainty and environmental pressure. However, migration to 

major cities often contributes to the proliferation of substandard housing within informal 

settlements, raising a housing question. Although formal initiatives to rehabilitate the landless, 

homeless, and displaced population are not uncommon, such top-down, neoliberal 

developments frequently lead to gentrification. Furthermore, traces of informality in the 

planned housing environment indicate a necessity for a bottom-up approach.  

In this background, this study examines the morphogenesis of the settlements and how migrant 

communities in vulnerable settlements adapt their housing environments to cope with social 

dynamics, economic pressure, and environmental change. The study presents lessons from the 

housing transformation and spatial adaptation at Sri Krishnapur Ashrayan Project (planned 

resettlement as sample site) and Jogen Babur Maath (informal settlement as target site), in the 

Dinajpur district of Bangladesh. In doing so, the study has undertaken a mixed-methods 

approach combining non-participant observation (n=4), semi-structured interviews (n=14), and 

focus group discussions (n=2). The morphologies are classified, themes are identified, and their 

spatial patterns are analyzed.  

Findings reveal incremental and heterogeneous housing development across sites. The 

typologies of setback, aligned, setback-aligned, setforward, and aligned-setforward are 

dominant forms. While these small-scale adaptations allow for greater household adaptability 

and multifunctionality, they also limit sociability and accessibility. 

Sri Krishnapur Ashrayan Project displays limited but structured adaptations, while Jogen 

Babur Maath demonstrated organic growth with stronger socioeconomic adaptation outcomes. 

Emerging themes, such as social adaptations, included horizontal and vertical extensions, 

appropriation of space for multifunctionality, and independent access to services. Economic 

adaptations included multifunctional spaces for livestock, small shops, and home-based 

enterprises. Environmental adaptations stressed structural upgrades using permanent materials. 

Some strategies overlapped, such as toilets and tubewells, which serve both social benefits 

(privacy) and environmental needs (water, sanitation, and hygiene during flood). 



v  

Spatial analysis shows that highly integrated households displayed grid layouts (ring-like), 

while households with low integration followed a linear (tree-like) spatial arrangement. Central 

rooms, foyers, verandas, and circulation nodes are highly integrated, while peripheral toilets, 

storage, and wash areas are less integrated. Incremental development hinges on transitional 

spaces such as central rooms, verandas, and stairs, which support expansion but often create 

circulation bottlenecks. Although most transformed houses showed well-integrated spatial 

evolution, many lack spatially sound layouts. 

Focus group discussions revealed infrastructure gaps, including poor drainage, waste 

management, and failing toilets, worsened by seasonal flooding. Residents also face social 

challenges such as drug abuse and weak law enforcement. Moreover, the limited success of 

institutional interventions at Jogen Babur Maath highlights the need for community 

participation in the decision-making process. 

Overall, the study critiques top-down resettlement policies and proposes a quasi-formal 

approach with an adaptive formal-informal continuum for housing development in 

marginalized communities. The findings underscore the agency of the inhabitants in shaping 

resilient urban morphologies and offer insights for participatory, sustainable adaptation 

planning in secondary cities of the Global South. 

Keywords: Environmental Migration, Informality, Affordable Housing, Community 

Participation, Urban Resilience, Sustainable Development  
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Glossary 

 

Climate-Resilient Housing Housing is designed to withstand climate impacts while 

supporting livelihoods. 

Environmental Migration The movement of individuals or communities caused by 

sudden or gradual changes in the environment, such as 

riverbank erosion, floods, droughts, or other climate-

related hazards, that compromise their livelihood, safety, or 

habitability of their place of origin. 

Guided Incrementalism A hybrid approach combining state support with resident-

led housing upgrades. 

Housing Transformation Incremental changes made to dwellings in informal 

settlements, such as material upgrades, spatial expansion, 

or elevation, to adapt to environmental, economic, or social 

pressures. 

Informal Settlement Self-organized housing, which lacks formal planning or 

tenure security. 

Morphogenesis Urban morphogenesis studies the formation and 

development of urban structures and patterns, emphasizing 

the transformation of spatial configurations over time. 

Planned Resettlement Government-built housing for displaced populations. 

Spatial Adaptation Modification and flexible use of built space are needed to 

meet changing needs due to environmental challenges, 

income-generating activities, or growing household size. 
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CHAPTER ONE 

INTRODUCTION 

“Informal settlements are the most pervasive modes of urbanization on the planet, housing up 

to 2 billion people and absorbing most rural-to-urban migration worldwide.” 

(Dovey et al., 2023) 

Recent studies have shown that a near-term increase of 1.5°C in atmospheric temperature 

would inevitably exacerbate several environmental disasters and threaten ecosystems and 

humans. The parallel short-term trends in exposure, vulnerability, development, and adaptation 

measures will determine the degree of risk (IPCC, 2023c). As cyclones, drought, sea level rise, 

erratic precipitation, and related flooding intensify, displacement will also rise. This could lead 

to involuntary migration from areas with high exposure and inadequate adaptation capacity to 

regions with relatively reduced hazard risks and better livelihood opportunities (IPCC, 2023c). 

Migration to major cities contributes to the proliferation of substandard housing within 

informal settlements. Informal settlements are home to nearly 1 billion urban poor people 

(World Bank, n.d.). Despite a deficiency in infrastructure and services, informal settlements 

continue to absorb new generations of inhabitants as the world’s fast-growing urban population 

outpaces access to affordable formal housing (Salazar Miranda et al., 2022). 

 

Figure 1: Karail: the largest informal settlement in Dhaka. (Source: Author) 
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1.1 Background 

Climate change, a buzzword in recent development discourse, generally refers to “sustained, 

detectable alterations in the state of the climate concerning average conditions and/or 

variability” (Solomon et al., 2007). These shifts may result from natural processes or 

modifications in atmospheric composition due to human activities, such as energy consumption 

and deforestation, collectively known as anthropogenic climate change. In the 1980s, physical 

scientists started to voice concerns about the possible worldwide impact of human-caused 

climate change, specifically concerning precipitation, extreme weather, sea level, land, and 

glaciers. The Intergovernmental Panel on Climate Change published in 1990 that the most 

significant effect of climate change would be on human migration since many people might be 

uprooted due to agricultural disturbances, coastline erosion, and coastal floods (Brown, 2008). 

Numerous investigations since then have stressed that environmental degradation, especially 

climate change, is becoming widely regarded as a significant factor in human displacement, 

indicating an impending disaster. 

Many key frameworks have acknowledged Climate change as a major mobility driver. These 

include the Agenda for Humanity (2016), UN Summit for Refugees and Migrants (2016), 

Global Compact for Migration (2018), and Global Compact on Refugees (2018). The 

Sustainable Development Goals (SDGs) also address migration. For example, target 10.7 of 

SDG 10 aims to "facilitate orderly, safe, and responsible migration and mobility of people, 

including through the implementation of planned and well-managed migration policies," along 

with a separate SDG 13 focused on climate action. Moreover, media outlets have frequently 

portrayed migration as the "human face" of climate change (Klepp, 2017; Gemenne, 2011a). 

Simplistically stated, climate change could make some areas of the world less suitable for 

living. It may also lead to more frequent and intense natural disasters, making food and water 

supplies less reliable. It is generally expected that if the average global temperature rises by 

2°C or more compared to pre-industrial levels, there will be a notable increase in migration in 

the forthcoming decades (Biermann & Boas, 2010; Myers, 2002), a view which the World 

Bank endorses (Clement et al., 2021; Rigaud et al., 2018). However, this perspective is yet to 

be supported by sound research and empirical evidence (Boas et al., 2019). Although strong 

evidence is still limited, concerns about a possible sharp increase in migration caused by large-

scale climate-related events have continued to grow. These concerns have led to the inception 

of a research field focused on exploring the impacts of climate hazards on human mobility. 
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According to the International Organization for Migration (IOM), Climate migration is defined 

as "the movement of a person or groups of people who, primarily due to sudden or progressive 

environmental change caused by climate change, are obliged to leave their habitual place of 

residence or choose to do so, either temporarily or permanently, within a State or across an 

international border" (IOM, 2019). Several studies have referred to this kind of migration as 

“climate-induced migration” (Baldwin et al., 2014), “climate-induced internal displacement” 

(Siddiqui et al., 2015), “climate-driven displacement” (McDonnell, 2019), “environmental 

migration” (Priovashini & Mallick, 2022) or “human displacement” (B. Mallick & Vogt, 

2014). The act of migrating in reaction to ecological or climate-related "push" and "pull" factors 

is as old as human civilization. However, climate change alters and increases human migration 

patterns (Wright et al., 2021). For both the migrants and the communities they arrive in, 

migration could be a beneficial and required response to environmental pressures or risks 

(Wright et al., 2021; Adger et al., 2020; Black, Adger, et al., 2011; Barnett & Webber, 2010). 

Although a noteworthy amount of research has been conducted to help us understand climate-

driven migration, comparatively less focus has been placed on how receiving communities will 

be affected by this mobility and what they can do to better prepare.  According to Marandi & 

Main (2021), addressing issues like housing and homelessness remains challenging for both 

cities directly affected by disasters and those that may absorb displaced populations, due to the 

unpredictability of extreme events and limited resources. The concerning aspect is that a 

shortage of affordable housing could soon be a catastrophe for local governments. Therefore, 

it is essential to ensure that people who need to move have access to affordable housing, 

employment, and transportation choices outside of vulnerable, hazardous zones (Marandi & 

Main, 2021). 

1.2 Rationale of the Research 

This research is driven by the need to address the vulnerabilities of migrant populations who 

lack culturally adequate and affordable housing environments in Bangladesh. Particularly, the 

northwestern part of Bangladesh has often been overlooked in academic literature. The region's 

marginalized socioeconomic conditions and environmental vulnerabilities are continually 

exacerbated due to a lack of appropriate infrastructure planning and policies. This study 

highlights the community resilience and sustainable adaptation of informal settlements, 

through which a sustainable and affordable housing framework may be developed. It provides 

critical insights into housing schemes' design and policy landscape for homeless, landless, and 

migrant populations. Given the scarcity of research on informal housing adaptations in the built 
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environment discipline, this study offers a timely contribution. It enhances our understanding 

of how these communities can provide broader housing solutions for marginalized populations 

worldwide. 

1.3 Significance of Research 

The present study is significant for its emphasis on the adaptation strategies adopted by the 

communities of informal settlements and planned resettlement in Bangladesh in response to 

environmental and socioeconomic stressors, such as flooding and economic instability. By 

highlighting these community-driven adaptations, the research underscores the contrasts 

between grassroots resilience and government-led rehabilitation interventions' rigid, often 

inadequate responses. Additionally, critical examination of existing policies aims to inform and 

improve transitional shelters and housing schemes for the displaced populations, making them 

more responsive to the needs of vulnerable populations. 

In addition, the study strives to establish a hypothesis by finding casual-link between user-

initiated informal adaptations and sustainable development, which makes the research reliable 

to carry forward by the built environment scholars, academics, and practitioners. By aligning 

with Sustainable Development Goal (SDG) 11, this research advocates for accessible, 

responsive, and inclusive urban development strategies. Finally, it strives to contribute to 

realizing sustainable and equitable housing solutions that empower vulnerable communities 

and foster resilience in the face of climate change. 

1.4 Statement of the Problem 

There is growing empirical data to support that migration is an efficient adaptation mechanism 

in reducing the impacts of environmental shocks and stressors (ADB, 2012; Black, Adger, et 

al., 2011; Tacoli, 2009; WEBBER et al., 2008; McLeman & Smit, 2006). Climate change is 

already prompting vulnerable and exposed populations globally to adopt various modes of 

adaptation for survival and to protect their livelihoods. Among the various socioeconomic 

adaptation strategies, involuntary migration is prioritized, particularly for vulnerable 

communities in emerging economies (C. L. Gray & Mueller, 2012). Vulnerable households 

choose their adaptation approaches, frequently opting for migration to cities when local 

administrations struggle to manage environmental hazards (Ahsan et al., 2016a). However, 

environmental migrants require support when they relocate, and their needs increasingly 

challenge the status quo of cities receiving large numbers of such migrants (ibid). 

Environmental migrants typically settle either in slums near central urban areas for easy access 
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to employment or on the city outskirts for lower housing costs (G. A. Parvin & Shaw, 2011). 

Unplanned and unlawful occupation of land has adverse effects on urban land use, city 

expansion, and the economy. Socioeconomic disparities often increase in these cities. Migrants, 

having experienced significant losses due to environmental changes, often become confined in 

a cycle of economic marginalization upon reaching their destination.  

Addressing this new trend in migration and providing shelter, services, and economic 

opportunities has become challenging. Given their limited resources, developing countries 

(e.g., Bangladesh) are already vulnerable to climate change due to their inadequate urban 

infrastructure, which is unprepared for rapid and unplanned urban growth. Despite a downward 

trend over the past five years, 18.9% of urban residents still live in poverty. By 2030, there will 

be an 8.5 million shortfall in urban housing. (UN-Habitat, n.d.). This is bound to increase the 

demand for social amenities, sanitation, housing, water, and land. According to the Cities 

Alliance, more than 500,000 people migrate to Dhaka annually from rural and coastal areas. 

Bangladesh is among the countries where natural disasters significantly contribute to migration 

(E. Piguet, 2008). However, the World Bank (2007) reported that 70 percent of households 

living in the slums of Dhaka remain below the poverty line, earning nearly $2.50 a day, and 

these households also lack access to piped water (Rana & Ilina, 2021a). Consequently, the 

migrant communities continue to struggle as they live in informal settlements with minimal 

access to essential services and resources. Most climate migrants first move to slums and 

squatter settlements because they are easily accessible. However, these destinations fail to 

bring meaningful improvements to housing, as formal housing is not affordable (Ahsan et al., 

2016b). The migrant populations are being forced into many different economic activities to 

survive. The city has little to offer them because they usually have little skill other than farming 

and fishing (ibid). Consequently, resettlement affects the migrants' livelihood regarding shelter, 

occupation, food security, utilities and services, and social life. 

Researchers studying climate migrants in Khulna City revealed that 55% of migrants have 

shifted professions and are working as day laborers. Only 11% have access to safe drinking 

water, about 5% lack any toilet facilities, and over 20% use open toilets, while toilets with only 

a slab are used by 11% of the migrant population. Furthermore, 31% of migrant dwellings have 

no drainage, 56% have open drainage, and 45% of respondents dispose of their waste in open 

areas (Arif et al., 2010).  

The Government of Bangladesh (GoB) endeavored to manage urban population growth by 

relocating thousands of migrants to specially designated villages. The cluster villages project 
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(1988) was planned for implementation across all sub-districts in the country. According to the 

Immigration and Refugee Board of Canada, approximately 50 percent of the beneficiaries 

resettled in the cluster villages, returned to urban informal settlements (IRB, 1994). 

Landowners opposed the government's land distribution plan from the very beginning, 

claiming these lands were distributed through bribery or private militias, preventing people 

experiencing poverty from receiving land (IRB, 1994). No source confirms the existence of 

cluster villages with the intended beneficiaries. 

The Climate Change Trust Fund (CCTF), established by the government in 2009, has 

authorized forty-three government projects totaling USD 70 million and thirty-two NGO 

initiatives totaling USD 3.5 million (Martin et al., 2013a). Many government initiatives, such 

as Cluster Village (1972), Ashrayan (1997), Adarsha Gram (1998), Abashan (2001), 

Figure 2: Typical designs of Ashrayan houses. (Source: GoB, 2024) 

file:///E:/BRACU/Master%20Thesis/Final%20Figures/Images/Ashrayan%20Typical%20Houses.jpg
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Gucchagram I and II (2009, 2015), Ashrayan-2, and others, have been constructed to date to 

address the increasing housing demand of climate migrants. However, the success of these 

projects (e.g., Ashrayan) can be questioned in terms of livability, cultural suitability, and 

sustainability factors (see Figure 2). 

Additionally, the Bangladesh Government's (GoB) Ashrayan (shelter) Prakalpa is accused of 

corruption. This project aims to reduce poverty through rehabilitation and income generation. 

According to an article in The Financial Express, Ashrayan homes in several locations were 

damaged, collapsed, or washed away by rain within months of their completion. Waterlogging 

resulted from improper landfilling, and the inhabitants were at risk from the deteriorating 

pillars and parts of the dwellings. It is claimed that the dwellings' degradation or collapse in 

such a short period was partly caused using subpar building materials or incorrect ratios of sand 

to cement (The Financial Express, 2021). Investigations are also being conducted into 

allegations of irregularities and financial embezzlement (ibid). In many developing countries, 

these neoliberal growth and prosperity models could lead to gentrification (The Daily Star, 

2020). Consequently, more segregation follows as the increase in property value displaces low-

income demographics and small enterprises (ibid), trapping the migrant communities in a 

vicious cycle of poverty and relocation.  

1.5 Research Aim and Objectives 

The study assumes that social dynamics, economic pressures, and environmental stress are the 

primary factors influencing housing transformation and spatial adaptation in vulnerable 

communities. The research aims to establish a conceptual framework for affordable housing 

solutions tailored to marginalized groups, including migrants, the homeless, landless 

populations, and displaced individuals. The specific objectives of the study are as follows:  

i. To understand how the morphology of a settlement of vulnerable communities 

evolves. 

ii. To explore the incremental transformation process of homesteads through informal 

spatial adaptations, driven by environmental changes, social dynamics, and 

economic needs. 

iii. To provide insights into building environment professionals and policymakers, 

contributing to developing a sustainable housing scheme for the demographics 

above.  
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1.6 Research Questions 

The study is grounded on the hypothesis that even within formally planned housing schemes, 

informal practices emerge, playing a crucial role in enhancing the resilience of communities. 

Additionally, the author thinks that informal adaptations contribute to the sense of belonging 

to the home and the broader community. Hence, lessons from morphological transformations 

can be instrumental in designing and delivering future housing schemes for marginalized 

communities. In light of this, the study intends to address the following research questions: 

i. How to explain traces of informality in formal housing projects for homeless, landless, 

and migrant populations? 

ii. How does the morphological transformation of a settlement influence the built 

environment and social system? 

iii. What primary spatial adaptation strategies do migrant communities adopt in response 

to environmental and socioeconomic challenges? 

iv. Are these informal adaptations sustainable? If so, how can it inform current housing 

schemes for marginalized populations to enhance resilience? 

1.7 Scope of the Study 

While exploring morphological changes of a homestead or a settlement, an ethnographic 

approach with longitudinal observations is the best. However, this is not realistic within the 

short timeframe of a graduate thesis. Hence, the research scope is limited to the findings from 

cross-sectional research (case study in the northwestern part of Bangladesh) employing a 

mixed-method approach. Additionally, although the study intends to contribute to an overall 

framework of a housing scheme for migratory and/or displaced populations, the scalability and 

replicability depend on many other variables, which may be overlooked in this focused study. 
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CHAPTER TWO 

REVIEW OF LITERATURE 

The global temperature is projected to rise until the middle of the century, with a 1.5°C to 2°C 

rise unless significant reductions in carbon dioxide and other greenhouse gas emissions occur 

(IPCC, 2023b). Consequently, large delta systems such as Bangladesh are at particular risk of 

compound and cascading environmental disasters. It is widely accepted that human behavioral 

and mobility patterns can be impacted by environmental change due to both natural and 

anthropogenic factors, particularly climate change (Gemenne, 2011b; Moniruzzaman et al., 

2018). Recent scholarly works have viewed migration as a climate change adaptation strategy 

(IPCC, 2023a; Bettini, 2014) and a formal policy action that provides advantages and mitigates 

adverse effects (Eriksen et al., 2015). However, "migration as an adaptation strategy" was 

scrutinized, as many climate migrants failed to obtain places with livable conditions and 

services because of maladaptation (Warner & Afifi, 2014). Therefore, it is crucial to plan and 

construct urban housing landscapes that provide adequate social and environmental services 

for migrants who are maladaptive to the urban climate (Vinke, 2020). 

2.1 Why do People Migrate: A Context of Vulnerability 

Migration behavior is not linear and has multifaceted drivers and reasons. However, migration 

is essentially a strategy for adaptation. 

2.1.1 Drivers of Migration 

There are five main drivers of migration: social, political, economic, environmental, and 

demographic (Foresight, 2011) (see Figure 3). These factors can interact or overlap depending 

on the context. Climate change mainly affects the "environmental driver" of migration, but it 

also impacts the "economic driver" by influencing occupation, income, and overall well-being 

(Foresight, 2011). 

In Bangladesh, climate change can impact migration in several ways. Disasters such as 

cyclones and heavy rain may destroy homes, livelihoods, and infrastructure, while floods and 

the salinity intrusion could make these effects last longer (A. A. Rahman et al., 2007). 

However, unpredictable or diminished rain could result in water shortages and lower crop 

production (Martin et al., 2013b). More erosion or coastal flooding could result from rising sea 

levels and increasing river flow (Brown, 2008). Exposure to climatic processes and events, 
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including hazardous occurrences, may lead to migration (Brown, 2008). 

 

Figure 3: Conceptual framework of the drivers of migration. (Source: Black et al., 2011) 

When people migrate, they affect both the place they leave and the place they move into, and 

relocation might be temporary or permanent (B. Mallick & Siddiqui, 2015; Black et al., 2013). 

Landlessness is one of the leading causes of migration (B. Mallick & Sultana, 2017). Short-

term and short-distance migration are common after disasters. Following river erosion and 

home loss due to flooding in Bangladesh, for example, 88 percent of migratory agricultural 

groups were found to be living within two miles of their past habitation (Zaman, 2008). 

Because individuals lack the resources to go further, such rapid-onset disasters result in 

temporary displacement to surrounding locations, and many people return to rebuilding their 

houses (É. Piguet et al., 2011). People also want to be with family and kin and are connected 

to social networks (Webber & Barnett, 2009) and live in familiar ways (L. Perch-Nielsen et al., 

2008). It should be highlighted, however, that migration is typically not the first response to a 

disaster, particularly when humanitarian relief addresses the damage incurred (Kniveton et al., 

2009). In fact, seasonal and circular migration is a common source of livelihood for 

communities, allowing them to access resources at their destination while reducing the burden 

at home. Climate change-induced mobility is anticipated to be short-term and internal, 

occurring across limited distances, particularly in economically disadvantaged countries 

(Sward & Codjoe, 2012; Gemenne, 2011c). Rural-to-rural migration is widespread among the 

poorest people, most susceptible to alterations in climate. In contrast, moving to a city often 

necessitates new skills and more capital (Martin et al., 2013c). 

While "climate-induced displacement and migration" implies a causal relationship between 

climate change and displacement and migration, the evidence does not support this (Kniveton 
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et al., 2008). As a result, it's critical to comprehend how environmental change affects the 

drivers of displacement and migration, both directly and indirectly. The causes, effects, and 

forms of migration are heavily influenced by the socioecological situations in which people 

migrate to and from (Locke, 2000). Experts believe migration decisions are context-specific 

and rely on various factors (Kolmannskog, 2008). For example, after Cyclone Aila, poor 

governance during the response and recovery process, a political factor, worsened the situation. 

This led to environmental issues, such as food and drinking water shortages, which forced 

people to migrate. 

2.1.2 Can Climate Induce Migration? 

There is a growing consensus that climate hazards, including extreme events and variability, 

directly drive involuntary migration and displacement, and indirectly influence it by 

undermining climate-sensitive livelihoods (Pachauri, 2014). The majority of climate-induced 

displacement and migration occur within a country, with international mobility typically 

limited to neighboring countries. Since 2008, over 20 million people have been internally 

displaced annually by weather-related extreme events, with storms and floods being the most 

frequent causes (IPCC, 2023a). Droughts, tropical storms, erratic rainfall, flooding, and erosion 

are the most common climatic drivers of migration and displacement. These extreme weather 

events can act as direct triggers, such as devastating cyclones, or as indirect pressures, such as 

income loss in rural areas due to extended droughts, contributing to forced migration and 

displacement. 

While there is significant consensus that climate change will lead to widespread population 

displacement (Pachauri, 2014), data on global human migration remains controversial (Bose, 

2016). A few analysts, such as Norman Myers, have attempted to estimate how many people 

are forced to migrate because of climate change. Professor Myers suggests, “There could be 

as many as 200 million people overtaken by disruptions of monsoon systems and other rainfall 

regimes, by droughts of unprecedented severity and duration, and by sea level rise and coastal 

flooding by 2050” (Norman Myers cited in Brown, 2008). However, this projection is still quite 

uncertain.  

Climate change-related fast-onset extreme weather events impact migration directly and 

suddenly, resulting in short-term movements over limited distances (McLeman & Gemenne, 

2018). One area of research looked at how floods affected migration, with mixed results. 

Mueller et al. (2014), for instance, discovered that floods reduce the likelihood of migration to 

Pakistan, whereas Gray & Mueller (2012) and Bohra-Mishra et al. (2014) found no appreciable 
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impact of floods on migration in Ethiopia and the Philippines, respectively. According to 

(Koubi et al., 2016), rapid-onset disasters are more likely to induce migration in Vietnam, but 

long-term environmental changes (e.g., salinity intrusion) lessen the probability of migration.  

Castells-Quintana et al. (2021) investigates the macro-scale relationship between shifts in 

weather trends and the geographic distribution of people and economic activities using a global 

dataset that indirectly measures rural-urban migration by accumulating census, climatic, and 

night-light data. They discovered that higher urbanization is linked to worse climatic 

conditions. The findings indicate that abrupt onset events are mostly linked to short-term 

migration to neighboring urban areas and temporary displacements. Still, slow-onset climate 

changes may result in longer-distance and more permanent moves. Using cross-country survey 

data from Cambodia, Nicaragua, Peru, Uganda, and Vietnam, Koubi et al. (2022) show that 

there is significant variation in the migration response: post-exposure to fast-onset shocks, 

those with lower incomes and less education are less likely to migrate than those with more 

substantial economic resources and higher levels of education. The behavioral and human 

mobility implications of Mahasen (2013) cyclone in Bangladesh were examined by retrieving 

users' geographical whereabouts and movements using anonymized call detail records from a 

telecommunications provider (Lu et al., 2016b, 2016a). Overall, the researchers found minimal 

evidence of long-term changes in the spread of people across locations, despite the anticipation 

of discovering significant evacuations and displacement from coastal areas post-disaster. 

Research has shown that migration is exacerbated by slow-onset changes and rising 

temperatures (Jessoe et al., 2018; Bohra-Mishra et al., 2017; Dallmann & Millock, 2017; R. 

Cai et al., 2016; Mastrorillo et al., 2016; Mueller et al., 2014; Hunter et al., 2013; C. Gray & 

Mueller, 2012; C. L. Gray & Mueller, 2012; Dillon et al., 2011; Feng et al., 2010). 

In summary, despite the apparent agreement that disasters amplify migratory flows, there are 

cases where the opposite happens, keeping affected communities in immobility. Migration is 

more likely to result from slow-onset changes than rapid-onset disasters; however, scholarly 

work has paid less attention to the consequences of gradual changes than sudden disasters 

(Kaczan & Orgill-Meyer, 2020). This is partly due to slow onset changes that impact people 

more slowly than floods, landslides, hurricanes, and other comparable disasters, which are not 

considered severe enough to induce migration. Furthermore, migratory fluxes are more likely 

to be challenging to track, staggered, and subject to measurement error. Finally, in most cases, 

migration is only marginally linked to slow-onset changes and is far more dependent on 

political and economic variables. 
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It is contended that framing migration as an impact of climate change (climate reductive 

translation) may be misleading, as this may disrupt public debate on rural development and 

governance (Dewan, 2023a). A study in coastal Bangladesh suggests that even though climate 

reductionist views of migration capture global interest, they correspondingly lead to concerning 

misconceptions of the socio-ecological landscape. For example, associating migration with 

climate change misinterprets coastal vulnerabilities and the significance of migration as a 

gendered approach to livelihood (Dewan, 2023b). Hence, the link between climatic hazards 

and migration cannot be anticipated beforehand because the direction will depend on local 

circumstances. Overall, given the complexity of the factors of migration, it is ultimately an 

empirical issue.  

2.1.3 Migration as an Adaptation 

According to (Noble et al., 2015), adaptation is adjusting to the current or future climate and 

its consequences on humans to mitigate, prevent harm, or take advantage of favorable 

opportunities. Migration, as a universal adaptation strategy, often arises when other forms of 

adaptation fail due to economic pressure, political instability, and environmental stressors 

(IPCC, 2023a).  The idea that migration represents a set of choices within the larger category 

of adaptation and coping mechanisms has some empirical evidence (G. M. Alam et al., 2016; 

Black, Bennett, et al., 2011; Kattumuri et al., 2017; McNamara et al., 2018). However, 

migration is thought to be more expensive than other in-situ adaptation techniques; hence, 

relocation may be the last alternative for households (Wodon et al., 2014). Notwithstanding an 

increasing amount of research, there are still significant gaps in our knowledge of the intricate 

and multifaceted interaction between migration and climate change, necessitating further study 

on slow-onset environmental changes, internal mobility, immobility, context-specific 

responses, and the relationship between migration and in situ adaptation (Letta et al., 2024).  

2.2 Migration Patterns in Bangladesh 

According to (Foresight, 2011), economic, environmental, social, demographic, and political 

issues are all at play in the migration situation of Bangladesh. However, migration appears to 

be driven mainly by economic factors. Economic and environmental drivers are frequently 

intertwined, particularly in rural areas. According to the Internal Displacement Monitoring 

Centre (IDMC), the 117 documented disaster events in Bangladesh resulted in a total of 18.8 

million internal displacements from 2008 until the end of 2023 (IDMC, 2024) (see Figure 4). 

Furthermore, more than half a million people will be internally displaced (IDP) between 2019 

and 2023 (IDMC, 2024).   Apart from disasters, income diversification is a significant 
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motivator for this group of migrants (Afsar, 2005). In effect, the countryside has evolved into 

a source of labor for cities (Toufique & Turton, 2002). 

 

Figure 4: Distribution of total number of disaster-induced internal displacements. (Source: IDMC, 2024) 

Rural-urban migration is a common survival strategy, especially in the aftermath of 

environmental shocks. It is also possible that it is a more proactive adaptation method. Water 

stress and climate variability, on the other hand, are reducing agricultural output and 

encouraging rural-urban migration. Landless people are often trapped in poverty in drought-

prone northwestern districts such as Rangpur, Gaibandha, Kurigram, and Nilphamari, where 

alternative sources of income are limited during the low-yield season (September-December) 

(Siddiqui, 2009). Young men and boys from these communities seek work in cities and better-

off towns every year. Moreover, every year in Bangladesh, riverbank erosion displaces 50,000 

to 200,000 people (Mehedi et al., 2010). Not only does erosion take away people's homes, but 

it also takes away their farming land (Zaman, 1989). One of the main motivations for migration 

is the occurrence of cyclones regularly. Following Cyclone Aila in 2009, many individuals 

migrated to neighboring cities due to a lack of livelihood opportunities in the devastated 

districts, according to (Mehedi et al., 2010). However, not all Bangladeshi districts are equally 

targeted by migrants. According to the UNFPA report on urbanization and migration in 

Bangladesh, nearly two-thirds of migrants relocate to the districts of Dhaka and Chittagong, 

with Dhaka alone accounting for 42% of all in-migrants during their lifetime (UNFPA, 2016). 

2.3 Impact of Migration on Cities 

Bangladesh ranked sixth globally in terms of the number of slum dwellers, with a population 

of 30.4 million living in informal settlements (M. Davis, 2006). According to the (Bangladesh 

Bureau of Statistics (2015), there are 13,938 slums in Bangladesh. On top of that, projections 
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indicate that around 13 million people could be displaced by 2050, migrating to Dhaka and 

other major (divisional) cities (Rigaud et al., 2018). According to Dana (2011), Dhaka is one 

of the megacities with the fastest growth rate in the world, with roughly 300,000 to 400,000 

people migrating there annually. Urban development authorities in Bangladesh struggle to 

provide adequate support, with studies showing that slum dwellers often lack access to essential 

services like housing, safe water, and sanitation (Rana & Piracha, 2020; Dana, 2011; Uddin & 

Baten, 2011; Z. Islam & Rahman, 2002). Additionally, climate hazards disproportionately 

impact populations in slums, which are often in hazard-prone areas, leading to heightened 

vulnerabilities (Diep, n.d.). Based on empirical data in Bangladesh, migration impact on cities 

can be categorized into three areas: (i) the spatiotemporal growth of urban informal settlements, 

(ii) impacts on infrastructure and services, and (iii) the growth of informal economy and city 

governance challenges (Rana & Ilina, 2021b). Although many studies have focused on issues 

such as attitudes toward climate-induced migrants, societal impacts of migration, justice, and 

human rights (Castellano et al., 2021; Ahsan, 2019; Kolstad et al., 2019; Naser et al., 2019), 

and health conditions of migrant communities in slums (Koly et al., 2021; Rahaman et al., 

2018), as well as migration driven by sea level rise, flooding, riverbank erosion, and economic 

opportunities (K. F. Davis et al., 2018; Stojanov et al., 2016), the nexus between housing and 

environmental migration remains underexplored. 

In informal settlements, limited adaptive capacity relates to substandard housing, lack of risk 

mitigation infrastructure, insecure tenure, and inadequate access to basic services, all 

increasing vulnerability. (Diep, n.d.). The IPCC's Sixth Assessment Report highlights the 

urgent need to address these vulnerabilities (Dodman et al., 2023). The Global Alliance for 

Buildings and Construction underscores that climate adaptation and emission reduction in 

buildings are mutually reinforcing goals (GlobalABC, 2021). Prioritizing adaptation capacity 

for the most vulnerable, particularly slum dwellers, is essential as these populations face low-

quality housing, inadequate infrastructure, insecure tenure, and poor access to basic services. 

In African cities, residents of informal settlements spend 15-30% of their income on housing 

repairs (Frediani et al., 2023). Research conducted in the informal communities of the 

Philippines revealed that community vulnerability is influenced by four main factors: 

geography, economy, housing, and land tenure (Usamah et al., 2014). Research also indicates 

that slum inhabitants in urban areas lack access to adequate environmental services, including 

housing, safe water, sanitary facilities, and others (Rana & Piracha, 2020; Dana, 2011; Uddin 



16  

& Baten, 2011; Z. Islam & Rahman, 2002). Khan & Kraemer (2014) found that migrants from 

rural to urban areas reside in subpar houses constructed of subpar materials. 

As urban populations grow globally, inclusive adaptation strategies in settlement upgrading 

plans can address infrastructure and service needs while offering social, political, and economic 

benefits (Dodman et al., 2023; Wolff et al., 2023). A recent study suggests that improving 

conditions in informal settlements essentially benefits society at large (Frediani et al., 2023). 

Slum upgradation represents a quintessential attempt to improve "pathological" spaces 

(Kamete, 2013) through technological and design interventions. It is premised on the belief 

that slum environments can be enhanced with appropriate technology and design (Cirolia, 

2017). Complementing this perspective, Habraken introduced support-infill theory in the 

sixties, which provides a framework for distinguishing construction components by their life 

spans, decision levels, and building levels (urban tissue, support, infill), and their adaptability 

(fixed or variable components) (Habraken, 2021). 

2.4 Maladaptation and Sustainable Adaptation 

The word "maladaptation" refers to the possibility that actions to prevent or lessen vulnerability 

could raise the probability of unfavorable climate-related consequences, such as more 

significant greenhouse gas emissions, increased susceptibility to climate change, or decreased 

well-being (Masson-Delmotte, 2018). According to (Juhola et al., 2016), maladaptation is the 

adverse effect that an adaptation policy or measure has on the intended beneficiaries. 

Conversely, O’Brien & Leichenko (2007) suggest that sustainable adaptation interventions can 

improve long-term resilience and lessen vulnerability in a changing environment. Vinke et al. 

(2020) argue that “migration does not necessarily lead to increased adaptation capacities for 

households in all contexts but can also have detrimental consequences, leading to increased 

impoverishment and deepened vulnerabilities.” For example, in Bangladesh, state-

implemented initiatives do not adhere to environmental integrity, whereas NGO-implemented 

interventions suffer from recipient selection bias (S. M. Rahman, 2021). 

However, outcomes of environmental migration vary significantly and are influenced by 

socioeconomic drivers and domestic assets. Particularly, migration is more successful when 

migrants have greater agency, meaning more voluntary movement, yielding better outcomes 

for both sending and receiving areas. Conversely, forced displacement or migration often leads 

to health challenges, reduced well-being, and socioeconomic disadvantages for the migrants, 

offering limited benefits to their origin or destination communities. Involuntary migration 

occurs when adaptation options are exhausted or unviable, reflecting non-climatic drivers that 
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limit adaptive capacity and heighten exposure and vulnerability. Additionally, planning and 

policy decisions influence these outcomes in terms of housing, infrastructure, services, 

education, and healthcare, which are crucial to integrating migrants into host communities.  

According to the Intergovernmental Panel on Climate Change, increasing adaptive capacities 

can minimize climate-related migration and forced displacement impacts, improving migration 

decisions and ensuring orderly movements. Despite progress in adaptation planning and 

implementation across relevant sectors, gaps exist between current and needed levels (IPCC, 

2023a). Maladaptive responses can create vulnerability lock-ins and exacerbate existing 

inequalities. Hence, flexible, cross-sectoral, inclusive, and long-term planning and 

implementation of sustainable adaptation measures are fundamental to mitigating these issues. 

2.5 Lessons from the Planned Precedents 

In 1997, the Bangladesh Government (GoB) launched Ashrayan, a fully subsidized 

resettlement scheme to reduce poverty through the rehabilitation of homeless, landless 

individuals, including disaster-displaced people (GoB, 2024). The project is divided into four 

phases: Ashrayan I (phase I) from 1997 to 2002; Ashrayan I (phase II) from 2002 to 2010; 

Ashrayan II from 2010 to 2022; and Ashrayan III, which aims to provide 100,000 homes for 

Forcibly Displaced Myanmar Nationals (FDMN). Ashrayan, which means 'to shelter', has 

remained the greatest resettlement initiative by the Government of Bangladesh.  

In a broader international literature, such top-down relocations often struggle to translate 

housing provision into sustained resilience when not accompanied by participatory planning, 

context-sensitive design, and robust governance (Klöck & Fink, 2019). International examples 

of incremental housing provide important lessons for planned housing initiatives. Ünlü and Baş 

(2017) argue that residential forms in Turkish cities emerge through incremental plot-based 

transformations, where successive small-scale changes (e.g., subdivisions, extensions, and 

redevelopments) accumulate into distinct morphogenetic types shaped by social practices, 

planning regulations, and state interventions. Projects such as Quinta Monroy in Chile and 

Ciudad Bachué in Colombia illustrate that providing residents with basic housing structures 

and the autonomy to expand over time encourages personalized, culturally appropriate 

solutions and strengthens community ownership (ELEMENTAL, 2003; E. Silva, 2016). 

However, no rules and regulations may become harmful as uncontrolled expansions might 

decline livability standards (Carrasco & O’Brien, 2021).  
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The 'Khurushkul Special Ashrayan Project' is a part of the ‘Ashrayan Project-2’ by the GoB. 

About 4,409 homeless climate-hit families were identified in and around the region, and they 

were planned to be resettled at Khurushkul Mouza, near the Bakkhali River of Cox’s Bazar 

Sadar. The government of Bangladesh allocated over 250 acres of land and planned to build 

139 five-story buildings with modern amenities for the listed beneficiaries (GoB, n.d.a). 

Although the Khurushkul Ashrayan project houses numerous landless, homeless, and migrant 

people, but it lacks schools, prayer spaces, and healthcare facilities. Despite modern 

accommodation, income opportunities are limited. The lack of transport infrastructure makes 

it difficult for beneficiaries to join the fishing fleet and fish in the sea. Additionally, the villagers 

of neighboring Monupara are not accepting of the project beneficiaries, with young goons 

stalking girls and women and insulting them when protesting (The Business Standard, 2020). 

  
Figure 5: Ashrayan policy documents restricting user participation. (Source: GoB, n.d.) 

A study on three Ashrayan Projects in Khulna revealed that the failure of the projects was 

caused by inappropriate site selection, lack of community engagement, and limited provision 

for future expansion (P. Mallick & Islam, 2019). Another study found that resettled populations 

face challenges in adjusting to Barrack housing, while the one-size-fits-all design contradicts 
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the rural settlement pattern, highlighting the need for reconsideration of Ashrayan policy, 

procedure, and design approaches (A. Parvin et al., 2022). A recent newspaper report reflects 

on the grim reality of an Ashrayan intervention at Sunamganj Sadar, indicating gentrification, 

corruption, violation of building code, and susceptibility to various disasters such as frequent 

floods (The Business Standard, 2024). 

In the official Flat Transfer and Maintenance Policy document for Ashrayan-2 Project, section 

10. B dictates that beneficiaries/flat allottees cannot rent/sell/transfer/sublet the flat and cannot 

make any changes to the internal structure or approved design (Figure 5). Additionally, section 

10. H prohibits the beneficiaries from utilizing the flat for commercial or other purposes. 

Finally, section 19. A portion of the policy document declares that if it appears that the flat 

allottees have violated the terms of the lease, the leasing authority may cancel their lease (GoB, 

n.d.). Since these top-down projects fail to satisfy the beneficiaries' dynamic spatial needs, 

many project occupants modify or transform their houses to accommodate specific space 

requirements (see Figure 6). These modifications are made informally and in violation of 

government policy regulations enforced by the government. 

 

Figure 6: A makeshift grocery shop on the ground floor of a building at Khurushkul Special Ashrayan Project. 

(Source: The Business Standard, 2020) 

Similar spatial behaviors were observed in many other Ashrayan projects. For example, a study 

conducted at Bhandarpara Ashrayan found that residents were increasingly changing the 

housing units provided by the government. Indicators that were effectively employed in the 
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housing sector included direct labor, locally accessible materials, and a self-help strategy that 

did not require building plans or permits during the housing transformation process (P. Mallick 

& Mostafa, 2022). Such practices highlight a fundamental tension between centralized policy 

decisions and on-the-ground realizations that sustain livelihoods and household resilience. This 

highlights the need for more flexible and context-sensitive design and governance 

arrangements in resettlement programs. 

 

Figure 7: A household under the Grameen Bank Housing Programme. (Source: AKAA, 2013) 

In contrast, the Government of India has approved the Delhi Development Authority's (DDA) 

extensive policy and procedure, which permits additions, modifications, and additional covered 

space in DDA apartments (DDA, n.d.). In a similar spirit of participation, the Grameen Bank 

Housing Programme (launched in 1984) provided small, low-interest loans and basic structural 

frames, enabling poor households, especially women borrowers, to build cyclone-resistant core 

units and expand them incrementally based on needs and resources (Aga Khan Award for 

Architecture, 2013). This model of incrementalism combined institutional support with 

community-led spatial adaptation. The scheme was one of the most successful examples of 

scalable, sustainable housing in Bangladesh and was awarded the Aga Khan Award for 

Architecture in 1989 (Figure 7). 



21  

2.6 Towards Climate Resilient Migrant Friendly Towns 

Marandi & Main (2021) suggest that climate-driven migration is expected to affect American 

cities, which are divided into three categories: "vulnerable cities," "recipient cities," and 

"climate destinations." Vulnerable cities face high climatic risk, population declines, and 

declining tax bases, while "recipient cities" are slightly less vulnerable, despite the proximity 

to dangerous locations. However, they too are dealing with their fair share of environmental, 

economic, and social stressors. Climate destinations have better control over climate effects, 

freshwater availability, surplus housing, and proactive efforts to attract new businesses and 

residents. In Bangladesh, most rural-to-urban migration ends in Dhaka, the world's fastest-

growing megacity, which will struggle to absorb even more migrants (Huq, 2017).  Despite 

clear migration trends, governments lack guidance to manage these shifts, which 

disproportionately affect marginalized communities. A study conducted in the coastal district 

of Khulna, (Aziz & Podder, 2023) found that the peri-urban zones of the city have a distinct 

morphology, supporting migrant adaptability and symbiotic interactions with the core urban 

region. However, the historically formed pro-migrant character may be lost if growing 

infrastructure development is not carefully sensitized (Aziz & Podder, 2023). 

Bangladesh has experienced rapid urban development over the past four decades, with most of 

this growth concentrated in Dhaka. By 2011, nearly 44% of the urban population of the country 

resided in Dhaka, placing immense stress on the city's housing, transport, and other essential 

infrastructure and services (GED, 2015). This strain intensifies due to a significant influx of 

people seeking livelihood opportunities, primarily driven by climatic stresses. Projections 

suggest that approximately 13 million people may be forced to relocate within Bangladesh by 

2050, with many migrating to Dhaka and other major cities (Rigaud et al., 2018). Climate 

migrants are expected to surpass other internal migrants, posing a significant challenge for 

cities like Dhaka to accommodate this surge (Rigaud et al., 2018). 

Within the framework of climate resilience, the 7th Five-Year Plan of Bangladesh highlights 

the importance of focusing on “transformative adaptation” rather than solely on “climate 

resilience,” signaling the need for changes from local to national levels (GED, 2015). The 

growing trend of migration towards metropolitan areas (e.g., Dhaka) exacerbates the urban 

population challenge (Huq, 2017). As a solution, (Huq, 2022) suggests investing in and 

attracting migrants to secondary towns to alleviate the pressure on major cities. The most 

crucial factor in attracting migrants to secondary towns is the availability of livelihood 



22  

opportunities, along with basic services such as housing, education, healthcare, water, and 

sanitation (S. S. Alam et al., 2018). 

2.7 Formal or Informal: An Answer to the Housing Question? 

Housing for migrants is not only about affordability; it is primarily about cultural and spatial 

adequacy that allows households to adapt to changing social, economic, and environmental 

conditions. Affordable housing can simultaneously be relative and subjective (Z. Cai, 2017) 

and has no universal definition. However, in simple terms, affordable housing means access to 

adequate housing affordable to the maximum demographics with a mix of various income 

groups (Mia & Zull, 2020). Historically, top-down design has been crucial for urban 

infrastructure, but it loses effectiveness while considering individual neighborhoods, allowing 

spontaneous order to create a fine-grained urban fabric (Bertaud, 2016). In contrast to the top-

down process, the bottom-up approach is more likely to successfully overcome the obstacles 

that prevent the provision of affordable housing, even though governments have implemented 

enabling policies in their National Action Plans in a top-down manner (Muraya, 2006). In his 

seminal book titled Architecture Without Architects, Rudofsky (1987) also presented a critique 

of conventional, top-down architectural practices, advocating for the recognition and 

appreciation of vernacular, community-driven building traditions. 

"Informal housing" generally describes an urban settlement that does not follow the rules and 

laws established by the city in which it takes place. This can happen in various ways, such as 

non-compliance with building codes, construction on land not owned by the occupier without 

consent, or development on land designated for other use. Furthermore, without obtaining legal 

authorization or meeting building requirements, any addition or modification to formal housing 

can lead to its transformation into an informal dwelling (Calor & Alterman, 2017; Durst & 

Wegmann, 2017; Potsiou, 2014). 

The term "informal" was originally used to characterize labor market and city development 

practices that took place outside of the structured regulations of society (Portes et al., 1989) 

and were therefore seen as representative of the global south. However, political economists 

and urban geographers contest the idea that "informal" is the opposite of "formal" and, 

therefore, seldom found in the organized cities of the global north. In contrast, they contend 

that informality should be viewed as "a generalized mode of metropolitan urbanization" (Roy, 

2005), created by state institutions that determine what is lawful while overlooking poverty 

and disparity in cities. Scholars suggest that informality emphasizes a significant power 
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dynamic between the state and society; therefore, the term cannot be just linked to illegal 

activity or violating laws or regulations (Yiftachel, 2009; Roy, 2005). 

Although informal settlement is frequently perceived as disorderly rather than self-organized, 

it is considered a kind of urban planning and design that represents a complicated system of 

insufficiently understood logic (Dovey et al., 2020). A study in Jakarta revealed that factors 

like market affordability, job opportunities, and social relationships among family members 

influence self-help incremental housing (Puspita et al., 2024). A study in Australia found that 

digital platforms have allowed property owners to advertise unlawful rentals and unauthorized 

homes. However, they have also made it easier for those with a lower income to find affordable 

housing (Gurran et al., 2024). Another study reveals that despite legal pathways for informal 

housing development, unauthorized and illegal dwelling units still constitute a significant 

portion of low and very-low-income housing in Sydney (Gurran et al., 2022). 

In Bangladesh, urban planning bodies fail to address informal settlement issues due to policy 

constraints, recognizing informality as illegal housing activities, making it challenging to 

incorporate the structural adaptation into formal planning and development efforts (A. Parvin 

et al., 2016). Jenkins & Andersen (2011) reveal that Maputo's urban development is a blend of 

formal and informal practices, with complex interactions between the state and residents 

blurring the lines. It suggests that the formal-informal binary does not help understand urban 

development and that informal institutions and social values significantly influence it in the 

Global South. Akinwande & Hui (2024) argue that informal adaptation strategies of the 

marginalized urban populations can influence the housing supply chain for adequate affordable 

housing provision, suggesting that modifying and institutionalizing these approaches can 

improve their suitability. 

A case study on Bastuhara Housing in Mirpur found that user-initiated extension activities 

improve local living conditions rather than "building slums." Additional space for each 

household and individual, extra services, increased privacy, and more adaptability in room 

usage are all improvements. The increase in home value that comes after transformation 

activities is not the result of ongoing shortages or deteriorating conditions; instead, it is a sign 

of better housing conditions (A. G. Tipple & Ameen, 1999a). Heikkila & Lin (2014) suggest 

that instead of existing separately, the formal and informal sectors are two dimensions of a 

single market phenomenon. Informality, for instance, is directly caused by the inadequate 

absorption capacity of the public sector. 
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2.8 Urban Morphogenesis and Assemblages  

The urban form is not static; it emerges, evolves, and adapts over time through the process of 

urban morphogenesis. Morphogenesis refers to the incremental processes by which urban form 

develops, often in ways that are bottom-up, spontaneous, and responsive to local conditions. In 

informal settlements, these processes are typically driven by small-scale, household-level 

decisions (e.g., extensions, infills, or rearrangements of rooms and plots that accumulate over 

time, and generate dense, fine-grained, and path-dependent urban forms. Rather than resulting 

from rigid master plans, these patterns emerge from the continuous co-evolution of buildings, 

pathways, and social practices, reflecting the dynamic interplay between people and their 

environment.  

As Alexander (2004) emphasizes, true sustainability arises not from technological fixes but 

from morphogenetic processes in which buildings and settlements grow organically, like living 

structures, in harmony with both people and nature. Whitehand et al. (1999) further note that 

by observing individual houses and small-scale alterations over time, we can see how 

incremental, owner-driven changes shape the evolution of entire neighborhoods. Similarly, 

Türkmen (2025) argues that morphogenetic design enables buildings and settlements to adapt, 

self-renew, and engage symbiotically with their surroundings, suggesting a biologically 

inspired approach to architecture and urban form. In the context of frequent environmental 

hazards, these concepts are particularly relevant for understanding the spontaneous and 

inherent dynamics of city growth. 

Assemblage theory, as described by Kamalipour and Peimani (2015) provides a 

complementary lens for studying these processes. It views cities as dynamic, heterogeneous, 

and interdependent systems, emphasizing the relationships between social, material, and 

infrastructural elements. This perspective aligns closely with urban morphogenesis, 

highlighting that city growth and transformation are not linear or predetermined, but emerge 

from the interactions and adaptations of diverse actors within the urban fabric. By combining 

morphogenetic thinking with assemblage theory, we gain a framework for understanding cities 

as living, evolving assemblages. This lens can be applied in migrant settlements (e.g., informal 

settlements, and mass housing programs), where residents’ everyday adaptations shape both 

the form and function of the housing environment. 
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2.9 Incremental Spatial Adaptations in Housing Environment 

Housing is a multifaceted concept, often described as a noun and a verb, encompassing both a 

product and a process (Ruonavaara, 2018; J. F. Turner & Fichter, 1972). Abrams (1964) asserts 

that housing extends beyond mere shelter to become integral to neighborhood life and social 

context. The term "informal housing practices" acknowledges the diverse and imprecise range 

of practices related to residential spaces that fall outside formal legal or regulatory frameworks 

(Shrestha et al., 2021) In both formal and informal housing environments, morphological 

transformation is a common strategy among households with low incomes, frequently driven 

by necessity (G. Tipple, 2005). Avi (2002) highlights that the desire to personalize one’s space 

is as vital as resisting external constraints, reflecting the fundamental human need to create a 

personal and autonomous environment. Habraken (2021) argues that genuine identification 

with a space involves personal contributions through construction or modification, fostering a 

sense of belonging. Informal settlements demonstrate adaptability through mechanisms like 

adding new structures, expanding settlements, changes in occupancy, family growth, and 

evolving rental markets (J. F. Turner & Fichter, 1972). Tipple & Ameen (1999b) define any 

user-initiated extension or alteration of a building or neighborhood as a transformation, 

emphasizing the dynamic nature of housing adaptation. 

Furthermore, humans must have appropriate space to determine which physical locations to 

use and how to use them. In doing so, people either embrace the intended ideas and regulations 

established by those who built the space or reframe it to meet their needs and goals (Lange, 

2007; Zeiher, 1983, 1990). This process of spatial appropriation is especially significant in 

informal settlements, where environmental, social, and economic factors sometimes cause 

residents to adapt or change areas in ways that diverge from their original design or use. 

According to Dovey et al. (2020), informal settlements are defined by the co-evolution of 

architecture and urban design, with structures created along existing paths and new avenues 

emerging among dwellings. 

Housing transformation and adaptation to climate change are critical yet understudied areas, 

especially within informal settlements. These areas, often characterized by their unplanned 

nature and limited resources, face considerable challenges. Extreme climatic events and 

environmental changes can lead to significant structural alterations, exacerbating already 

precarious conditions (Shrestha et al., 2021). Thus, it is vital to understand how these 

communities adapt their housing in response to migration and environmental pressures. There 

is a pressing need to investigate sustainable architecture and housing solutions that can 
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withstand climate impacts while improving residents' quality of life. Developing a 

comprehensive framework to assess and enhance the adaptation capacity of informal 

settlements is essential for preventing resource wastage and ensuring that migrated populations 

achieve a sustainable standard of living. 

Cities evolve through a combination of formal and informal processes (Dovey et al., 2017; P. 

Silva, 2016).  The morphology of informal settlements is dense, irregular, and fine-grained, 

with housing transformation often occurring through micro-scale, socio-physical adaptations 

by the inhabitants (Kamalipour & Dovey, 2019a). These transformations are usually 

incremental, involving changes such as dividing rooms for privacy, adding floors, inserting 

balconies, or reducing setbacks to accommodate new rooms or external stairs.  Researchers 

like (Kamalipour & Dovey, 2019b; Dovey, 2016; Kamalipour, 2016a, 2016b; Rapoport, 1988) 

have noted that informal settlements expand through generative processes of incremental 

adaptation and self-organization, addressing immediate necessities rather than long-term 

outcomes. Parvin et al. (2023) found that households of informal settlements have developed 

adaptive upgrading strategies to reduce disaster risks, including vertical extension, the use of 

durable materials, and community-based initiatives. Another study in Mohakhali, Dhaka, 

Bangladesh, revealed that the housing environment has been modified by adding more floors 

and dividing ground floors into commercial and residential spaces (Awal & Reza, 2017). 

Furthermore, incremental, self-built housing allows for sustainable choices in design and 

materials, enabling residents to adapt their homes over time to incorporate climate-resilient 

features (Diep, n.d.). 

Despite growing interest, the housing adaptation process in informal settlements remains 

underexplored. Current literature identifies 21 climate-adaptation measures, categorized into 

passive design, construction technologies, and performance evaluation tools (Raneses et al., 

2021). However, research has largely concentrated on broader policy, governance, and 

characteristics of the ‘informal city’ (Neuwirth, 2016; Roy & AlSayyad, 2004). Micro-scale 

forms and transformative processes of housing adaptation, however, have received less 

attention (Kamalipour & Dovey, 2019a; McCartney & Krishnamurthy, 2018; Kamalipour, 

2017, 2016a, 2016b). The physical characteristics of informal settlements are often poorly 

documented, with many areas omitted from official maps and plans (Patel & Baptist, 2012; 

Suhartini & Jones, 2019). Despite their potential for housing upgrading schemes, unique 

morphological features have been largely overlooked (Kamalipour, 2016b; Dovey & King, 

2011; Duarte, 2009). Current methods fail to address incremental adaptations, fluid property 
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lines, usage rights, and access to services. Understanding informal settlements requires 

focusing on their fine-grain, micro-scale morphology rather than adhering strictly to formal 

land use plans and legal restrictions (McCartney & Krishnamurthy, 2018).  

In light of current literature, this avenue of studying informality highlights a critical research 

niche across multiple scales, bridging urban form, housing practices, and adaptation. This 

thesis specifically focuses on spatial adaptations within the housing environment, examining 

how households respond to environmental, economic, and social pressures through incremental 

and resident-led transformations. By sitting at the intersection of morphogenesis, adaptation 

behavior, and incrementalism, it provides a focused lens to understand the micro- and meso-

scale dynamics that underpin adaptive capacity in low-income settlements. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

This chapter describes the methodology adopted to conduct the research. The research has 

undertaken a case study design with mixed methods. The first section presents the theoretical 

influences and philosophical standpoint of the study, followed by a conceptual framework of 

the research. Further sections describe the research design in detail and establish how the 

adopted approach satisfies the investigation of the research questions. This chapter also 

includes sections on the study area(s), rationale for the selection of study area(s), research 

participants, research methods, and data collection tools. 

3.1 Theoretical Influences 

The research had certain theoretical influences, such as the assemblage theory by (Deleuze & 

Guattari, 1987), theory of place by (Canter, 1997), space syntax theory by (Hillier & Hanson, 

1984), among others.  

3.1.1 Assemblage Theory 

The concept of ‘assemblage’ was first introduced in a book by (Deleuze & Guattari, 1987), A 

Thousand Plateaus, which has since been expanded by (DeLanda, 2019) and others into a 

pragmatic social theory. Assemblage is a socio-spatial network of linkages in which the 

characteristics and roles of both components and wholes develop from the flows that connect 

them. Assemblage thinking has the potential to shift architecture away from an emphasis on 

rigid structure and toward process and transformation. It is a useful way of thinking about 

‘place’ theories in terms of process, identity formation, and becoming, without relying on 

essentialism (Dovey, 2013). Creating space through socio-material dwelling, including 

transforming spatialities or mobile forms of dwelling, represented through plans, policies, 

models, and migration, posits space in the center─how it is created, experienced, structured, 

and reconfigured (McFarlane, 2011).  

The theory of Rhizomes is a closely connected topic to this theory. The terms "rhizome" and 

"rhizomatic" are used by Deleuze and Guattari to define theory and research that allows for 

multiple, non-hierarchical entry and exit points in data representations and interpretation. An 

understanding of the topic or phenomenon is that it can occur from multiple, simultaneous entry 

and exit points since each location on a rhizome can be connected to any other point. The 

traditional hierarchical models that follow a linear path and give preference to some viewpoints 

over others are challenged by this. Rhizome theory strongly emphasizes diversity, multiplicity, 
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and the rejection of rigid systems. It implies that a network of links should be considered rather 

than approaching issues through discrete categories. This viewpoint makes a more dynamic 

and comprehensive understanding of complex systems possible, which recognizes the 

interdependence between components in ways that conventional models can overlook. The 

theory has influenced several academic fields, such as education, cultural studies, sociology, 

and planning. According to (Mohammed et al., 2024). By employing the Rhizome approach, 

slums can be reintegrated into the city's wider urban system through enhancing the 

entanglements between the pre-existing and newly incorporated structures. The most crucial of 

these strategies is to use suitable pattern-generation mechanisms and take advantage of the 

slums' natural growth over time to lessen the discernible structural segregation. 

 

 

The key concepts of rhizomes are the following: 

i. Non-linear: The concept suggests a non-linear rhizomatic system. For instance, the 

growth of ginger. One cannot figure out where it started from or where the focus is, 

nor does it disrupt the system if any portion is cut off (see Figure 8). 

ii. Connectivity: Any point can be connected to another in a rhizomatic model. 

iii. Heterogeneity: The connection between two points is emphasized here, regardless 

of similarities or differences.  

iv. Multiplicity: Magnitude and dimensions cannot increase without changing their 

nature. The term multiplicity refers to a qualitative measure that can be illustrated 

 

  

 

 

Thermometer   Bag of marbles Ginger 

Figure 8: Analogies for a conceptual model of Rhizome theory. (Source: Web) 
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with the use of a thermometer and a bag of marbles example. When it comes to a 

thermometer, 100 degrees Fahrenheit has a distinct feel, and adding or removing 

from it alters that sense. On the other hand, adding or subtracting from a bag of 

marbles does not change the fact that it is still a bag of marbles (see Figure 6). The 

first is a quantitative measurement, whereas the second is qualitative.  

v. Asignifying Rupture: The system can be broken at any point and started up again, 

referring to its resilience. 

vi. Cartography and Decalcomania: These are philosophical concepts related to 

mapping or understanding rhizomes. Rhizomes are always open and can be entered 

from any point. 

3.1.2 The Theory of Place 

David Canter's (1977) concept of place heavily influences the sense of place. This concept is a 

theoretical framework for understanding the elements of a sense of place. According to Canter 

(1977), a place includes three dimensions: forms, imaginations, and activities (Canter, 2023). 

The place is the result of the relationship among (1) forms (object and physical attributes), (2) 

activities (human activities that occur there), and (3) imaginations (spatial meaning to the user) 

(Canter, 2023). 

Based on the Structuralist school of thought, 

the Place Model aims to understand the 

interrelationships between factors that shape 

place experience. Changes in a single 

dimension may have resulted in changes in the 

overall quality of place experience. Canter's 

Place Model provides an inclusive framework 

for design research and professional design 

practice (see Figure 9). 

 

  

Activities 

Forms 

Imaginations 

Place 

Figure 9: The place model. (Source: Canter, 1977) 
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3.1.3 Ethnography and Architectural Anthropology 

Anthropology is the foundation of ethnography. While ethnography is mainly employed to 

examine culture, it also demonstrates utility for the sociocultural examination of architectural 

environments (Sparkes & Howell, 2003). Data collection through ethnography involves 

systematically observing environmental behavior and physical evidence. This method produces 

a vast and diverse array of datasets.  Ethnographic data can subsequently be examined using 

content analysis or different interpretive approaches such as semiology, hermeneutics, or 

psychological interpretation (Karnchanaporn, 2004; Korosec-Serfaty, 1984; Marcus & Francis, 

1997; Sparkes, 2005). In sociocultural studies of architectural settings, ethnography proves to 

be a valuable data collection tool.   This is because of its sensitivity to meaning and its ability 

to detect the comprehensive view of actual lived experiences (Groat & Wang, 2013). The desire 

to understand humans in a manner distinct from their self-perception is fundamental to both 

fields. Therefore, architectural anthropology holds significance not only for investigations of 

vernacular architecture but also for the modern urban environments (Stender, 2019). As 

Architect Momoyo Kaijima states, ‘Life exceeds architecture, yet at the same time, it is the 

basis and essence of architecture. Understanding its different forms, as ethnography shows, is 

the precondition of engaging with it.’ This perspective underlines the deep connection between 

human experience and the built environment. Hence, an ethnographic approach is perhaps 

crucial for a genuine understanding of interaction with architectural spaces within their 

sociocultural contexts. 

3.1.4 Space Syntax Theory 

Space Syntax, a structuralist tool, describes the spatial organization of an architectural setting 

or settlement, similar to the Place Model (Canter, 1997). The main distinction is in their focus 

and application.  Unlike the Place Model, which emphasizes all three components, Space 

Syntax focuses solely on two: activities and physical attributes (Groat & Wang, 2013). 

Originally developed by (Hillier & Hanson, 1984), Space Syntax is a theory and method based 

on two assumptions. The first is that a social aspect of space exists, implying that society 

requires space to express itself. Second, there is an understanding of the social logic of space 

that can be expressed through mathematical computation. According to the Space Syntax 

theory, when space is perceived as being made up of distinct entities, the people's social 

structure depends on how these relationships and connections relate to the system as a whole. 

With its emphasis on exploring syntactic codes involving spatial types, the Space Syntax 

method provides a sensitive tool for describing spatial connectivity and demonstrates how 
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effective it is at elucidating the hidden cause behind a built structure. The socio-cultural aspects 

of homes, complex structures, and city planning have all been successfully studied using the 

study of space syntax and other methodologies like architectural semiology (Bafna, 2001; 

Hillier et al., 1986; Hillier & Hanson, 1998; Lara, 2001). 

The analytical space syntax methods strongly emphasize quantitative modeling to reveal the 

behavioral and sociological dimensions of formal features and the spatial organization of the 

constructed environment.  According to (Pearson & Richards, 1994), space syntax analysis 

frequently views the unit of analysis only in two dimensions. Syntax and semantics research 

should be combined to address the aforementioned limitations of space syntax analysis by 

incorporating knowledge about the usage and meaning of spaces. Researchers consistently use 

quantitative and statistical analyses to identify spatial patterns in the built environment when 

assessing the social implications of a house and its spatial configuration (Asriana et al., 2024; 

Abdullah & Abdullah, 2024; Rihane, 2023; Bustard, 1999; Orhun et al., 1995; Nevett, 1994; 

Plimpton & Hassan, 1987; Hillier et al., 1986). 

3.2 Conceptual Framework 

The conceptual framework of the research revolves around the effects of climate change on 

housing systems, specifically environmental changes and migration. These factors (as 

independent variables) contribute to a housing challenge that includes both informal 

settlements and formal planned housing. 

The framework identifies three primary forces (moderating variables) driving housing 

transformations into informal settlements: social dynamics, economic pressures, and 

environmental stressors. These forces are translated into user-initiated spatial adaptations, 

representing the inhabitants' adaptive strategies for modifying and optimizing their living 

environments in response to the aforementioned challenges. Furthermore, the framework 

recognizes the impact of current policies (controlling variable) on these spatial adaptations. 

Finally, the framework acknowledges that a quasi-formal approach (as a mediating variable) 

to planned housing design and delivery can enhance community-led adaptations. These 

adaptations and interventions collectively contribute to morphological transformations within 

settlements, causing changes in physical and spatial characteristics (see Figure 10). 

In short, the framework connects these transformation activities and spatial strategies to the 

broader goals of fostering resilient communities and achieving sustainable development. 



33  

Further, the research emphasizes the critical role of user-end adaptive interventions in 

mitigating the vulnerabilities of communities affected by climate-induced challenges. 

 

 
Figure 10: Conceptual framework of the research. (Source: Author) 
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3.3 Study Area 

The research is focused on the northwestern part (cross-sectional) of Bangladesh. It experiences 

extreme weather, recurring drought, irregular precipitation, and riverbank erosion (Kabir & 

Kamruzzaman, 2022; S. M. Rahman et al., 2020), which is also consistent with the evidence 

published by the Intergovernmental Panel on Climate Change about global warming and climate 

change (Edenhofer, 2015; Stocker et al., 2013). The research concentrates on two study sites in 

the Dinajpur district that are in close proximity to one another. The first site is in Bijora Union 

of Biral Upazila (sub-district). This site is situated in a peri-urban area and explores the first 

research question about informality in formally planned settlements and their characteristics. 

Furthermore, the data collected from this site helps to establish the first section of the study's 

hypothesis, which assumes that informal adaptations are residents' responses to sociocultural 

dynamics, environmental pressures, and economic reality. This site is assumed to be a sample 

site for research. The second is in Dinajpur Paurasava (municipality) in Dinajpur Sadar 

Upazila, about six kilometers from the sample site and an urban area. This site expands on 

research to test the hypothesis utilizing a combination of qualitative and quantitative methods. 

This will be referred to as the target site (see Figure 11). 

 

Figure 11: Study area map. (Source: Author) 
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The coordinates of the sample site are 25°36'38.2" N 88°37'10.6" E, and the community is 

called Sri Krishnapur Ashrayan Community after the name of the housing project provided by 

the Government of Bangladesh in 2001 (Figure 12). The settlement is designed as barrack-style 

housing, with ten houses in each barrack. There are ten barracks for 100 families, each with a 

land lease of two shotok (approximately 850 square feet). The houses are kutcha (temporary 

materials), with shared services such as one toilet per barrack. There is an electricity provision 

and other ecosystem services, such as two ponds.  

 

Figure 12: Sri Krishnapur Ashrayan Project 

(sample site). (Source: Author) 

 

Figure 13: Jogen Babur Maath (target site). (Source: 

Author) 

The target site is located in Dinajpur city, with coordinates 25°38'02.3" N, 88°38'54.4" E. The 

community is called Jogen Babur Maath (Figure 13). The land was originally owned by Jogen 

Babu, a Hindu landowner who emigrated to India during the partition in 1947. The government 

has de facto ownership of the land at present. Although households lack individual title deeds, 

many do have 'right to stay' documents from the local government. The area has been 

established for many years, and with the threat of eviction low, many residents have invested 

in pucca (permanent) housing. Jogen Babur Maath is home to both Hindus and Muslims. They 

came from various parts of northwest Bangladesh, primarily for environmental and 

economic reasons. They pursue various jobs, including TV repairmen, day laborers, and 

rickshaw pullers, earning between Tk.350 and Tk.400 daily. Although some women work 

outside the area, most stay home and earn extra money through home-based activities like 

poppadom rolling or handicrafts.  

3.4 Rationale for Selection of the Study Area 

According to the Census of Slum Areas and Floating Population, Dinajpur district contains the 

highest number of informal settlements, with around 34,000 people living in these settlements 

(BBS, 2014), indicating greater livelihood opportunities and higher rates of immigration. These 
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factors make it an ideal location for studying the patterns of informality in migrant settlements. 

Regarding the study sites, the Sri Krishnapur Ashrayan Project is an outcome of the 

Bangladesh government’s project that aims to rehabilitate homeless, landless individuals, 

including disaster-displaced people. Although the community is in a peri-urban area, it has a 

good communication system with the city center. Additionally, the community has been 

residing there for nearly 25 years, which makes it ideal for researching the residents lived 

experiences across space and time. On the other hand, the Jogen Babur Maath area is relatively 

low compared to the surrounding area, making it particularly vulnerable to water clogging. In 

2017, the site was severely inundated, with ground floor levels submerged for several days, 

resulting in significant damage. Many people were displaced during this event, seeking shelter 

in relatives' homes or renting short-term accommodations. This context is critical for studying 

the informal housing paradigm in vulnerable communities because it highlights the challenges 

environmental forces pose in their socioeconomic contexts. 

3.5 Sampling Technique and Research Participants 

A combination of theoretical sampling techniques, such as convenience sampling and snowball 

sampling guides the selection of suitable data sources and the necessary number of samples 

(Auerbach & Silverstein, 2003). The study adopts three distinct techniques to gather data: non-

participant observation, semi-structured interviews, and focus group discussions (see section 

3.6). Initially, sample households were selected with the assistance of community leaders and 

local informants; later, samples were located utilizing references and social networks. As a 

result, fourteen households were ultimately chosen for the study. The following criteria were 

used to select the sample: (a) the sample must have come from a different administrative district 

than the one they currently reside in and have a history of internal migration; (b) the sample 

household must have a home of their own or a space that was negotiated for the sole purpose 

of providing shelter for the sample; and (c) given the high vulnerability of riverbank erosion in 

northwest Bangladesh, migrants resulting from river erosion were sought out and given 

priority. A number of areas from the study area were chosen for mapping and observations 

because they represented 10–15% of the entire settlement and had different formal 

characteristics. To maintain gender balance during focus group discussions, separate 

arrangements with male and female participants were given priority. The information about the 

study participants and sample sections is detailed in Table 1. 
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Table 1: Study sample description. (Source: Author) 

Methods Nos Participant/Section 

Nos 

Participant Nature 

Non-participant 

Observation 

04 Four zones across two 

study sites 

The specified sections at Sri Krishnapur Ashrayan 

and Jogen Babur Maath 

Semi-structured 

interviews 

14 14 households across two 

study sites 

Household heads, family members, and relatives at 

Sri Krishnapur Ashrayan and Jogen Babur Maath 

Focus group 

discussion 

2 Male = 11 

Female= 20  

Community members of Jogen Babur Maath 

 

3.6 Research Methods 

Methodologically, most studies draw on the case study method using documents and interviews 

as primary data sources. However, a few studies suggested that ethnography and video analysis 

might also be suitable for analyzing the everyday work practices of those creating space 

(Knoblauch and Heath 2006).  

 

The research adopts a mixed-methods approach and incorporates both qualitative and 

quantitative data. Non-participant Observation was used to map the morphogenesis of the 

settlements. Additionally, semi-structured interviews and focus group discussions were 

conducted to understand the individual and collective behavior of the community, respectively. 

(see Figure 14). 

Non-participant Observation, 

Mapping of the Physical Attributes 

(Qualitative) 

Housing Transformation 

and Spatial Adaptations 

(Informality) Semi-structured Interviews, 

Space Syntax Analysis of 

House’s Floor Plans (Mixed 

method) 

Focus Group Discussion, Role 

of Community and Civil Society 

Organizations in Housing 

Transformation (Qualitative) 

Figure 14: Triangulation of research methods. (Source: Author) 
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3.6.1 Non-participant Observation 

Non-participant observation is when an observer does not engage in human interaction in the 

field (Ciesielska et al., 2018). This approach allows for systematically observing and 

documenting physical transformations without actively engaging with the residents of a 

community. The observations were partially structured with predefined attributes and 

typologies adopted from (Jones, 2021). However, the typologies were expanded where 

necessary, considering the research question and context. 

In the observations of the sample site, a single specified section containing 20 households was 

selected for mapping. In the case of the target site, three sections were chosen to record 

observations: (a) one section adjacent to a vehicle-dominant road, (b) a section of an intimate, 

pedestrian-dominated road with houses on both sides, and finally, (c) an internal road adjacent 

to an open space. At the target site, there are roughly 70 households in all three sections. The 

observer documented each observation on a hard copy of the observation tool for each section 

by following predetermined guidelines (see Appendix A). Additionally, an important principle 

of this kind of observation is taking field notes, realizing the fact that observation is a selective 

endeavor (Emerson et al., 2011). 

3.6.2 Semi-structured Interviews 

A total of 14 in-depth interviews were conducted (see Figure 15): two at the sample site (Sri 

Krishnapur Ashrayan) and the remaining twelve at the target site (Jogen Babur Maath). The 

interviews are the primary data source for matters such as the historical evolution of the 

dwelling, daily activities, occupant perception of their housing environment, and historical and 

socioeconomic accounts of migration. 

Figure 15:  Location of the study households. (Source: Author) 
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During each visit, local contacts and community members guided the researcher into the house.  

The researcher then explained the purpose of the study to the family members and also 

requested consent from the interviewees.  In most cases, the head of the household attended 

the interview alone after providing written consent to participate in the study. The participants 

were also asked for approval to photograph/videotape the homestead and record the interview 

(Figure 16). 

  
Figure 16: Data collection through interviews. (Source: Author) 

The whole interview was conducted in Bangla language as it is native to the research 

participants. Each interview (often multiple sessions) lasted around an hour on average, 

including some walk-along sessions when necessary. The questions were based on several 

predefined household profile information and some open-ended questions to better understand 

their lived experience, particularly focusing on the spatial adaptation behavior of the residents 

(see Appendix B). During the interviews, the author took field notes and drew annotated hand 

sketches to document occupant behavior. All interviews were audiotaped on researchers' 

mobile phones and later transcribed in English for data analysis. 

3.6.3 Focus Group Discussions 

Two separate focus group discussions, one with men and the other with women, were 

conducted at Jogen Babur Maath (Figure 17). The discussions were guided by an open-ended 

questionnaire (see Appendix C) and were conducted in Bangla. Community members were 

invited to meet at the community center to discuss their living situations, perceptions of 

hazardous living conditions, and collective efforts to mitigate vulnerabilities. The FGDs 

included more than twenty female and ten male participants of varying ages (see Table 1). The 

discussants answered questions, engaged in debate, and mapped together. The entire discussion 

was recorded as audio data and later transcribed for analysis.  
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Figure 17: Focus group discussions with male and female groups at JBM. (Source: Author) 

3.7 Data Collection Tools 

The study has employed several data collection tools to ensure a representative dataset. While 

conducting semi-structured interviews, responses were initially recorded on paper (e.g., texts, 

sketches, drawings) and then captured as audio data on the researcher’s mobile phone. These 

recordings were later transcribed and analyzed. The current spatial arrangement and use of the 

households were documented using LiDAR 3D scanning technology via Polycam on an iPad 

and videotaped on a mobile phone (Figure 18).  

    

    

Figure 18: Samples from flattened 2D house plan sketches from 3D scans. (Source: Author) 

Mapping was used as a tool for gathering data on urban morphogenesis while observations 

were being documented. Many contributions to urban morphology studies can be interpreted, 

synthesized, and mapped using a basic Cartesian grid (Gauthier & Gilliland, 2006). 

Additionally, mapping was adopted as a tool to engage in focus group discussions. Lastly, 

many photographs and video footage were taken while making observations to examine, verify, 

and interpret the data.  
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CHAPTER FOUR 

DATA ANALYSIS 

This chapter describes the analytical methods and techniques used in the study. The three 

separate analytical processes are (a) settlement morphogenesis analysis, (b) spatial meaning 

analysis, and (c) spatial organization analysis. These procedures lead to typology analysis, 

thematic analysis, and space syntax analysis, respectively.  

4.1 Analysis of Settlement Morphogenesis 

The data in this section primarily comes from the non-participant observations in the specified 

sections of the study sites. The predefined typologies to observe were building forms that 

expanded further compared to their initial negotiated state, thus creating fluid property lines 

while accommodating varying support services. The collected field data were first processed, 

transcribed, and translated. Later, the data were analyzed to develop typologies that emerged 

from the observations. 

4.1.1 Data Preparation 

The collected field data (mapping) were reproduced in Adobe Photoshop with reference to 

recorded videotapes to enhance accuracy and understanding. The observer comments and field 

notes were then compiled to produce plausible interpretations. Each predefined typology was 

assigned specific symbols or legends, and new typologies were identified. 

4.1.2 Typology Analysis 

In order to obtain a deeper comprehension of how the physical form and spatial organization 

of the city are evolving, the typology analysis is situated within the larger field of urban 

morphology studies (Carmona, 2010; Moudon, 1997). Socio-physical forms define settlement, 

streets, alleyways, plot patterns, and typologies, which are supported by their connections to 

space, time, and function, as well as social-cultural and economic forces that shape change 

(Jones, 2021). First, maps were created based on the household's story levels and building 

materials. Furthermore, user-initiated expansion/extension and spatial negotiations were 

mapped providing critical insights into boundary fluidity and settlement morphology. Among 

the households of the sample site, typologies of setback, aligned, and setback-aligned were 

found to be dominant types, whereas at the target site, in addition to the typologies mentioned 

above, setforward and aligned-setforward were dominant forms (see Section 5.1 and 5.2).  
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4.2 Analysis of Spatial Meaning 

The study carried out fourteen in-depth interviews in total.  These semi-structured interviews 

included some structured information in the first section, which was analyzed to create a 

household profile. The interviews provided raw data on the historical evolution of home 

arrangements and household spatial adaptations. Furthermore, the interviews provided detailed 

information about how households respond to environmental challenges, economic pressures, 

and family growth. After compiling these qualitative data, themes were identified, and user 

responses were cross-examined to determine effective adaptation strategies.  

4.2.1 Data Preparation 

First, transcripts from qualitative interviews with 14 migrant households were transcribed and 

coded, resulting in themes such as environmental adaptation, economic adaptation, and social 

adaptation. Then, in Google Sheets, snippets from interview transcripts, architectural drawings, 

3D scans, and photographs were organized by broad theme. Cross-referencing spatial data with 

interview responses will allow for a more comprehensive analysis of how physical changes in 

space relate to the residents’ lived experiences and adaptation strategies. This structured data 

preparation will serve as the foundation for a deductive process, making it easier to identify 

dominant patterns and themes in the adaptation and appropriation of space in migrant 

settlements. 

4.2.2 Thematic Analysis 

The thematic analysis identifies three overarching themes—environmental, economic, and 

social adaptation motivated by existing literature (Jabeen et al., 2010; Olgyay, 2015; Pachauri, 

2014; Priemus, 1986; J. F. C. Turner, 1976). The sub-themes of environmental adaptation—

natural hazards, rainfall and water management, heat and insulation, energy efficiency, 

vegetation, and sustainability—emphasize climate resilience strategies like raising floor levels, 

improving insulation, and integrating vegetation. The sub-themes of economic adaptation, 

which include alternative income sources and access to credit and financing options, focus on 

how households diversify their sources of income and secure financial resources. Finally, social 

adaptation documents formal changes in response to household growth, social dynamics, and 

privacy, displaying how spaces are negotiated to accommodate the changing needs of 

expanding families and communities. Table 2 summarizes the thematic analysis; details of the 

analysis using household data can be found in Appendix D. 
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Table 2: Thematic analysis of adaptation behavior. (Source: Author) 

 

Themes Sub Themes Adaptation Tools Abbreviation Adaptation Measures 

E
n

vi
ro

n
m

en
ta

l 
A

d
a

p
ta

ti
o

n
 Natural Hazards, 

Rainfall, and Water 

Management 

Structural integrity and 

building materials 

SBM Incremental construction using 

permanent/semi-permanent materials for 

durability. 

Construction of 

protective measures  

CPM Raising the plinth level 

Masking with permanent materials 

Wall/Roof bracings 

Dismountable facade  DMF Removable facades for flexibility 

Repair/renovation REN Repair works of the 

foundation/wall/roof 

Independent access to 

services 

IAS Installing tubewell 

Construction of a toilet 

Heat and Insulation Natural ventilation NVT Conservation of open spaces 

Cross ventilation with windows/doors 

Technical TEC Shading mechanism 

Suspended ceiling as insulation 

Energy Efficiency Spatial adaptations for 

efficient technologies 

SET Adapted cooking space for electric 

Magic Chula 

Vegetation Productive gardening, 

shady trees 

PGT Small-scale gardening, planting shady 

trees 

Sustainability Sustainable materials SUM Recycling old materials for construction 

E
co

n
o

m
ic

 A
d

a
p

ta
ti

o
n

 Alternative Income 

Source 

Multifunctional 

buildings/units 

MFB Common space appropriated for 

business 

The living area transformed into a small 

shop (adjacent) 

An income-generating space is adapted 

(isolated) 

The living area was transformed to 

accommodate cattle/husbandry 

Access to Credit and 

Financing Options 

Agency AGY Involvement in a cooperative 

Support from external forces 

GoB/NGOs/INGOs 

S
o

ci
a

l 
A

d
a

p
ta

ti
o

n
 Household Growth 

and Social Dynamics 

Horizontal extensions HEX Room extension horizontal for 

additional sleeping space 

Room addition horizontal for additional 

sleeping space 

Room addition horizontal for additional 

service space 

Room division for additional separate 

sleeping space 

Vertical extensions VEX Room addition vertical for additional 

sleeping space 

Room addition vertical for additional 

service 

Multifunctional 

buildings/units 

MFB Service spaces appropriated as 

additional sleeping space 

Sleeping space converted into other 

functional spaces 

Common area appropriate for services 

Privacy, Health, and 

Hygiene Needs 

Independent access to 

services 

IAS Installing tubewell 

Electric motor water supply 

Construction of a toilet 
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4.3 Analysis of Spatial Organization 

This section describes the analytical procedure of spatial organization and the use of interior 

spaces or genotypes motivated by the work of (Nanta, 2009).  The frameworks used to compare 

spatial organization are 1) relative position and 2) spatial integration. The materials for the 

analysis and discussion are obtained from fieldwork data (drawings, measurements, 3D scans, 

etc.), and interviews with house occupants. Spatial metrics, including Relative Asymmetry 

(RA), Mean Depth (MD), and Integration (I), were computed using the space syntax method 

on depthmapX.  Appendix E contains details on the procedure and calculations. 

4.3.1 Data Preparation 

To perform the Space Syntax analysis, Autodesk AutoCAD was used to create simplified 

homestead plans, which were then saved as DXF files. The DXF file was then imported into 

depthmapX to perform a convex graph analysis for each house. Convex maps were generated 

for both floors as a single spatial system, particularly for two-story dwellings, and stair 

connections were manually linked in DepthmapX environment. 

4.3.2 Space Syntax Analysis 

The ‘relative position’ concept examines how spaces are related and connected.  This refers to 

placing spaces within a building and their relationship to the surrounding environment. 

According to (Hillier & Hanson, 1984), spatial "integration" and "segregation" refer to the 

measurable spatial metrics mathematically generated through space syntax analysis. Spatial 

integration is described based on three metrics: mean depth (MD), mean relative asymmetry 

(RA), and mean integration value (I).  The Mean Depth scales how shallow or deep an 

individual space is relative to other spaces and the entire complex. A lower mean depth 

indicates a space is easily accessible and well-connected, while a higher value suggests 

isolation and limited connectivity. Relative Asymmetry reflects spatial integration; lower RA 

values indicate well-integrated spaces, while higher values suggest segregation. Integration (I) 

is a normalized measure that compares built settings. Higher I value represent easily accessible, 

interconnected spaces, while lower values indicate deeper, more hierarchical layouts. Appendix 

E contains formulas and a thorough explanation of these analyses. 
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CHAPTER FIVE 

RESULTS AND FINDINGS 

This chapter describes the results and findings of the research. The findings are presented in 

two parts. The first part presents the findings from the sample site, a planned settlement, while 

the second part describes the findings from the target site, an informal settlement. Specifically, 

the first section describes the findings from the primary data collected at the Sri Krishnapur 

Ashrayan Project, such as morphogenesis, schedule of spatial adaptations, and results from the 

quantitative analyses of spatial configuration. The second part performs the same function as 

the first section for Jogen Babur Maath.  Finally, the second section includes findings from the 

focus group discussions at Jogen Babur Maath at the end of this chapter. 

5.1 Findings from the Planned Settlement (Sri Krishnapur Ashrayan 

Project) 

Sri Krishnapur Ashrayan (sample site) is a barrack-style housing in a peri-urban setting. There 

are 10 barracks and some community facilities and spaces, with a few areas built nearby. About 

100 families live on this housing project. The government provided each family with a 300 sqft 

(10 feet x 30 feet) dwelling. However, field observations and data (see Table 3) indicate that 

many of these units have been expanded over time. For instance, household SH1 expanded its 

homestead area to 570 square feet. Similarly, household SH2 increased its space to 1,090 

square feet, more than triple the original area. Most homesteads in this community are well 

above the original allocation, reflecting adaptation to household needs and socio-economic 

drivers. 

Table 3: Profile of Sri Krishnapur Ashrayan Project community. (Source: Author) 

ID No. of People 

in HH 

Monthly Income 

(BDT) 

Per Capita Income 

(BDT) 

Total Area 

(sqft) 

Space Per Person 

(sqft) 

SH1 5 15500 3100 570 114.0 

SH2 6 12500 2083 1090 181.7 

Mean 5.5 14000 2592 830.0 147.9 

 

The overall site is adequate, providing open spaces and two ponds. The section chosen for 

observation is in the north of the whole settlement, comprising two sheds among the ten (see 

Figure 19).  
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Figure 19: The sample site at Sri Krishnapur Ashrayan Project. (Source: Author) 

5.1.1 Morphogenesis at Sri Krishnapur Ashrayan Project 

Findings from the selected section SS01 (n=20) reveal that all the houses are one story in 

height. Additionally, while most of them are Kutcha (75%) in terms of structure and materials, 

some houses were observed with semi-pucca (25%) built forms (Figure 20).  

 

Figure 20: Housing typologies at sample site based on structural quality and materials. (Source: Author) 

Figure Description: (a) Map of Sri Krishnapur Ashrayan showing the observed area; (b, c) open spaces in front 

of the HHs utilized for interaction; (d) open space behind the HHs designated for services. 

a 

b c 

d 

Figure Description: (a) Physical structure of section SS01; (b) a government-provided kutcha house; (c) outdoor 

seating in front of HH; (d) open space in front of HH; (e) passage between barracks. 

a d 

b c 

e 
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The primary typologies of spatial adaptations were observed setback, aligned, and aligned 

setback, comprising 20%, 25%, and 55%, respectively. Further, some activities activate a 

certain space for a temporary period, for instance, drying straws in front of the house, making 

and selling pithas (a kind of rice cake) in winter, and leaving the cattle tied to a tree in front of 

the house. These activities and spaces play an important yet invisible role in shaping the sense 

of boundary and territory. Finally, detached formal extensions to the main house are primarily 

services, such as toilets, tubewells, etc. (see Figure 21). 

 

Figure 21: Housing typologies at sample site based on morphogenesis. (Source: Author) 

In this planned settlement, the lots are allocated to the lessees by the government, and relatively 

better tenure security is present here. Hence, boundaries here are defined through spatial 

negotiations among community members. While recording the observation, setbacks were 

defined as houses with setbacks on both sides, considering their initial form. Aligned types are 

drawn from observing spatial behavior in which each barrack resident defined fluid boundaries 

for their households, which the inhabitants claimed through constructing a physical envelope 

or locating various services within their defined boundary for extensions and spatial 

negotiations. Finally, setback-aligned houses have one side aligned with the other houses, and 

the other side has a clear setback. Although the individual home lots are small (300 square 

feet), the overall site area is quite large, with front-to-back open spaces and two ponds, 

characterizing the peri-urban context. 

Figure Description: (a) House typologies by morphogenesis; (b) temporary hay drying; (c, d, e) spatiotemporal 

economic activities: shop, livestock, and seasonal business; (f–g) adapted services: a kutcha toilet, and tubewell. 

 

a e 

b 

f 

c d 

g 
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5.1.2 Spatial Adaptations at Sri Krishnapur Ashrayan Project 

The Government of Bangladesh provided the beneficiaries with a plot of 2 shotok and a 10-

foot by 30-foot dwelling. In this row housing, 80% of the dwellings within each barrack are 

blocked on two sides, excluding those located at the terminal plots. Two sample households 

were identified and documented. The researcher emphasized oral histories and drawings of 

spatial arrangements and adaptations in the documentation process. One interviewee said, 

"When it rains, water seeps into my house, flooding everything—including our beds. To keep 

the floor dry, I’ve spread plastic sheets over the bare earth. The only light and air we get is 

through a hole in the front wall. And for the toilet, we share a single government-provided one 

with five other families." 

Thematic analysis revealed three primary categories of adaptation: social, economic, and 

environmental. Additionally, overlapping themes emerged, such as socio-economic 

adaptations, where interventions supported social and economic functions. Similarly, 

adaptations offering both social and environmental benefits were categorized as socio-

environmental, while those combining economic and environmental functions were identified 

as econ-environmental. These overlapping themes were derived from empirical data, tracing 

specific strategies and interventions of the community members to adapt their living 

environments. 

The sample site displays that most adaptation interventions were influenced by social 

dynamics, followed by economic and environmental adaptations of spaces (see Figure 15). One 

of the participants explained, "At first, we had just one bedroom with a small kitchen attached. 

Later, we moved the kitchen outside and extended the room slightly. There was open space on 

both sides, and a shared government toilet stood at the back. As our children grew, we divided 

the large room into two smaller ones. When our daughter got married and moved out, our son 

took her room. Now, he’s married and lives here with his wife."  

Economic adaptation highlighted cattle rearing and husbandry, while environmental 

interventions were mostly the conservation of open space and planting shady trees. 

Overlapping themes, such as socio-environmental adaptation, were noticed, such as installing 

individual tubewells and toilets; however, the prime reason here is privacy. One of the 

interviewees elaborated, "We raise cows, goats, ducks, and chickens for our livelihood. Over 

time, we gradually upgraded our kutcha house to a semi-pucca one using money from selling 

livestock. We converted the front part of our house into cattle shed. But our income is 

unpredictable—sometimes we have plenty, other times, nothing at all" (see Figure 22). 
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In summary, the adaptation strategies in the sample households were shaped by social, 

economic, and environmental factors. Socially, families reorganized spaces for privacy and 

functionality. Economically, livestock rearing supported livelihoods, while environmental 

adaptations focused on conserving open space and planting trees.  

5.1.3 Degree of Spatial Integration at Sri Krishnapur Ashrayan Project 

It is essential to understand spatial dynamics within the built environment to enhance 

functionality and adaptive capacity. Within the planned context of the sample site, two sample 

households (SH1 and SH2) were selected, and their spatial data were analyzed for different 

phases (see Table 3). The following value bands were assumed based on site-specific observed 

distribution: 

High Integration: ≥ 0.70 

Moderate Integration: 0.60 ≤ I < 0.69 

Low Integration: < 0.60 

Low Asymmetry: RA < 0.45 

Moderate Asymmetry: 0.45 ≤ RA < 0.55 

High Asymmetry: RA ≥ 0.55 

Initially, both SH1 and SH2 shared a similar spatial configuration. They had a Mean Integration 

(I) of 0.63, a Mean Depth (MD) of 2.00, and a relatively high Relative Asymmetry (RA) of 

0.67. It indicates that the original layouts were moderately connected but still had a degree of 

spatial separation between rooms. This is typical of the standardized Ashrayan layout provided 

(see Table 4). 

In Phase Two, the two houses began diverging in their spatial adaptation. SH1's integration 

value dropped to 0.59 while its depth increased to 3.24. It implies that the house grew more 

complex with additional rooms. However, the RA improved to 0.56, suggesting that even 

though some areas became harder to reach, the overall balance of the layout was marginally 

better than before. Meanwhile, SH2 showed significant improvement. Its integration rose to 

0.71, falling under the high integration category. Additionally, the RA dropped to 0.48, 

indicating a more balanced and accessible spatial hierarchy. Although its depth also increased 

to 2.91, the layout changes led to improved connectivity rather than separation.  
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Table 4: Results of space syntax analysis at sample site. (Source: Author) 

 Phase One Phase Two Phase Three 

Household 

ID 

Mean 

I 

Mean 

Depth 

Mean 

RA 

Mean 

I 

Mean 

Depth 

Mean 

RA 

Mean 

I 

Mean 

Depth 

Mean 

RA 

SH1 0.63 2.00 0.67 0.59 3.24 0.56 0.64 3.27 0.51 

SH2 0.63 2.00 0.67 0.71 2.91 0.48 0.70 3.21 0.44 

In Phase Three, SH1 improved slightly, with a moderate integration value of 0.64. The RA 

value improved to 0.51, even though the depth increased again to 3.27. It reflects a continued 

expansion but with improved organization and access. On the other hand, SH2 continued to 

optimize its space. Its integration remained high at 0.70, and RA decreased to 0.44. It means 

an increasingly integrated and efficient layout. Though the depth reached 3.21, the internal 

spatial logic was sound (see Table 4). 

The houses are categorized in terms of their degree of integration in Table 5. 

Table 5: Categories of spatial integration of sample houses. (Source: Author) 

Category HH Codes Characteristics 

High Integration SH2 (Phase 2, Phase 3) Highly connected and accessible spaces, with easy 

access between rooms. 

Moderate 

Integration 

SH1 (Phase 3) Spaces are moderately connected, with some degree of 

spatial fragmentation. 

Low Integration SH1 (Phase 1, Phase 2), 

SH2 (Phase 1) 

Spaces are deep, isolated, and less accessible. 

 

Convex Maps illustrate the spatial depth and integration of housing units. Red represents high 

integration, indicating highly accessible and central zones within the settlement. Green implies 

moderate integration, suggesting balanced accessibility and somewhat connected spaces.  Blue 

represents low integration, which indicates peripheral or isolated areas with less connectivity. 

Yellow, Orange, Cyan, and other hues indicate varying levels of integration in the whole 

spectrum. The Justified Plan Graphs further complement the analysis by displaying the spatial 

layout and arrangement of spaces. Figure 16 reveals the evolution of spatial relationships 

within the house, where C=Circulation, D=Dining area, E=Exterior, EC=Economic space, 

F=Foyer, K=Kitchen, MS=Multipurpose space, O=Open space, R=Room, S=Storage, 

ST=Staircase, V=Veranda, W=Wash area, and OT=Others (Figure 23).  
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Figure 23: Convex map and justified plan graph (JPG) of spatial configuration over time of sample houses. 

(Source: Author) 
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In summary, the morphogenesis of the settlements and the transformation of the dwellings were 

attributed to informal spatial adaptations of the inhabitants. Overall, the transformed sample 

houses demonstrated a better balance in spatial relationships, considering privacy, 

interconnectedness, and accessibility. 

5.2 Findings from the Informal Settlement (Jogen Babur Maath) 

Household profiles of the Jogen Babur Maath community are presented in Table 6. Household 

sizes range from 2 to 5 members. Monthly household incomes vary from BDT 4,500 to BDT 

12,500, with a mean income of BDT 8,667. Per capita income reflects this diversity, ranging 

from BDT 1,300 to BDT 4,167. The total built-up area per household spans from 250 to 1,000 

square feet, with a mean of 514.2 square feet. Consequently, space per person varies 

significantly, from just 67.5 to 333.3 square feet, averaging 153.3 square feet across all 

households.  

Table 6: Profile of Jogen Babur Maath community. (Source: Author) 

ID No. of People 

in HH 

Monthly 

Income (BDT) 

Per Capita 

Income (BDT) 

Total Area 

(sqft) 

Space Per 

Person (sqft) 

TH1 4 8500 2125 270 67.5 

TH2 5 12500 2500 550 110.0 

TH3 3 12500 4167 950 316.7 

TH4 3 12500 4167 1000 333.3 

TH5 3 9500 3167 330 110.0 

TH6 3 10500 3500 860 286.7 

TH7 3 4500 1500 370 123.3 

TH8 2 5500 2750 250 125.0 

TH9 4 9500 2375 390 97.5 

TH10 5 6500 1300 350 70.0 

TH11 2 5500 2750 280 140.0 

TH12 4 5500 1375 300 75.0 

Mean 3.3 8667 2637 514.2 153.3 

 

The findings are delineated from field observations of three sections at Jogen Babur Maath, 

namely TS01, TS02, and TS03 (see Figure 24). The sections were selected as one section 

adjacent to the main road, one section of an internal alleyway, and one section of an internal 

access road adjacent to open space. Additionally, 12 household interviews were conducted, and 

their historical spatial evolution was documented and analyzed.  
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Figure 24: The target site at Jogen Babur Maath. (Source: Author) 

5.2.1 Morphogenesis at Jogen Babur Maath 

Data from section TS01 (n=16) reveal that all the built structures are one story high. 

Approximately 37% of the structures are Kutcha, and the rest 63% are semi-pucca (Figure 25). 

 

Figure 25: Housing typologies at target site (TS01) based on structural quality and materials. (Source: Author) 

The primary typologies of spatial adaptations were observed setback, aligned, and aligned 

setback, comprising 62%, 7%, and 31%, respectively. Further, some built forms were unused, 

and interface creeps were a noticeable element of many structures (see Figure 26). 

a 

b c 

d 

Figure Description: (a) Map of Jogen Babur Maath displaying observed areas; (b) main road in observed section 

TS01; (c) internal alleyway showing section TS02; and (3) alley adjacent to open space displaying section TS03.  

Figure Description: (a) Physical structure of section TS01; (b) a semi-pucca single-story house 

a b 
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Figure 26: Housing typologies at target site (TS02) based on morphogenesis. (Source: Author) 

In the observation of section TS02, more diversity in terms of structure height and materials 

was noticed. Among the observed houses or structures (n=20), about 39% were Kutcha single-

story, and around 19% were Kutcha double-story. Approximately 27% were semi-pucca single-

story structures, and 3% were semi-pucca double-story. Lastly, 6% of the structures were pucca 

single-story, and 6% were unoccupied or abandoned (see Figure 27). 

 

Figure 27: Housing typologies at target site (TS02) based on structural quality and materials. (Source: Author) 

The main typologies of spatial adaptations in section TS02 (n=34) were observed aligned, 

aligned-setback, setforward, and aligned-setforward, comprising 35%, 6%, 29%, and 21%, 

respectively. Further, some built forms were unoccupied (6%) or service infrastructure (3%), 

and interface creeps were a noticeable element of many of those structures, often with certain 

a b 

Figure Description: (a) House typologies of section TS01; (b) adapted shops facing the main road and livestock. 

Figure Description: (a) Physical structure of section TS02; (b) a pucca single-story house; (c) a kutcha two-story 

house 

a b c 
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functions or sometimes just to serve as an intermediate space between private and public realm 

(see Figure 28). 

 

Figure 28: Housing typologies at target site (TS02) based on morphogenesis. (Source: Author) 

Observations of section TS03 (n=20) reveal that about 25% were Kutcha single-story, and 

approximately 70% were semi-pucca single-story structures. Lastly, 5% of the structures were 

pucca single-story (see Figure 29). 

 

Figure 29: Housing typologies at target site (TS03) based on structural quality and materials. (Source: Author) 

The main spatial typologies in section TS03 (n=20) were observed aligned, setforward, and 

aligned-setforward, comprising 20%, 75%, and 5%, respectively. Further, some built forms 

were detached formal extensions of the main house, and interface creeps were a noticeable 

Figure Description: (a) House typologies of section TS02; (b, c) interface creep as steps and open porch 

Figure Description: (a) Physical structure of section TS03; (b) interface creep as steps and planter; (c alleyway 

used for goods storage. 

a b c 

a b c 
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element of many of those structures. Also, temporary activities that activate spaces were 

noticed (see Figure 30). 

 

Figure 30: Housing typologies at target site (TS03) based on morphogenesis. (Source: Author) 

These micro-adaptations shape the morphology of informal settlements. Although small-scale 

adaptations allow for greater household adaptability and multifunctionality, they also pose an 

obstacle to economic modes of production, sociability, access, and efficiency with narrowing 

alleyways.  

5.2.2 Spatial Adaptations at Jogen Babur Maath 

Similar to the sample site, the target site displays most adaptation interventions such as social 

adaptations, such as horizontal and vertical extensions, multifunctionality of the building units, 

and independent access to services. One interviewee said, 

In the beginning, we lived in a small, thatched house with just one room. We used to cook on 

the roadside veranda. The first change we made was extending the house to the north to create 

a kitchen and install a tubewell. Later, we added a pit latrine for privacy and converted the 

extended space next to the kitchen into a sleeping area for my mother-in-law. Before that, we 

had to collect water from our neighbors' tubewells and use either open spaces or others’ toilets. 

Economic adaptation interventions were few but intentional and planned primarily through the 

multifunctionality of the spaces. On the contrary, spatial adaptations solely for environmental 

benefits were fewer and often sporadic, such as shading and insulating mechanisms, small-

scale gardening, etc. However, the most significant environmental adaptation was ensuring 

Figure Description: (a) House typologies of section TS03; (b) spatial adaptation for outdoor cooking activity and 

livestock; (c, d) spatiotemporal activation for business; (e) spatiotemporal activation to dry clothes. 

a 

b c 

d e 
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structural integrity against hazardous events via incremental construction using more 

permanent materials. A participant says,  

Initially, we only had a small 15-by-15-foot kutcha room, and our kitchen was across the road. 

But every year after the monsoon, the Ghaghra would overflow, making life miserable. We also 

needed a way to earn more. So, little by little, we built up our home—starting from kutcha, then 

semi-pucca, and finally a pucca house—to protect ourselves from water related disasters. 

Additionally, we converted our old kitchen into a shelter for livestock, and now we raise goats 

there as an alternative source of income. 

Overlapping themes in this case were significant, installing individual tubewells and toilets 

were noticed. These interventions are not only for privacy but also to reduce the adverse effects 

of flooding and water clogging the community faced before in 2017, causing havoc, especially 

because of the lack of capacity in fecal sludge management and access to safe drinking water, 

imposing serious public health risks. A group of community members said,  

When it floods, everything gets clogged. In 2017, the water rose up to the municipal utility 

meter, submerging it. Waste, fecal sludge, and sharp objects floated around, making it 

dangerous. After that, we knew we needed a private toilet and a tube well, so we installed them. 

Furthermore, spatial interventions and transformations to allow for both social and economic 

modes of functions were observed and documented. Major socio-economic adaptations were 

appropriation of living area to run business activities such as poppadom rolling enterprises by 

women. Further, an income-generating space is adapted, such as a small shop or cattle house, 

in varied proximity to the main house. A woman interviewee said,  

I roll poppadoms for some extra income. I use the veranda and part of the living area to work. 

Sometimes, I dry them on the veranda, and other times, I dry them on the kitchen roof. I earn 

20 taka for every 100 pieces I roll and can make around 2500-3000 taka a month. However, 

during the monsoon, there’s less work from the Mahajan, so our income drops. 

The target site shows adaptation interventions centered on social and economic functions. 

Social adaptations involve extensions, multifunctional units, and independent service access. 

Economic adaptations are planned through multifunctionality that can support economic 

activities such as shops, livestock, and so on. Finally, environmental adaptations such as 

tubewells and toilets are adapted to mitigate health consequences post-disaster and ensure 

privacy. Figure 31 presents a detailed picture of the 12 households at Jogen Babur Maath. 
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5.2.3 Degree of Spatial Integration at Jogen Babur Maath 

The twelve target households (TH1–TH12) at Jogen Babur Maath reveal diverse patterns of 

spatial organization across the different transformation phases. The data from Jogen Babur 

Maath was provided for 12 households, and the findings are categorized according to the 

degree of spatial integration: high, moderate, and low. The spatial analysis method was 

modified to achieve meaningful results, particularly for multilevel dwellings1.  Therefore, it is 

advised to consider the results not as an accurate representation but as an approximation. The 

following value ranges were established based on the site-specific observed distribution: 

High Integration: I ≥ 1.00 

Moderate Integration: 0.70 ≤ I < 1.00 

Low Integration: I < 0.70 

Low Asymmetry: RA < 0.30 

Moderate Asymmetry: 0.30 ≤ RA < 0.45 

High Asymmetry: RA ≥ 0.45 

Among the twelve target houses at Jogen Babur Maath, several homesteads display a high 

degree of spatial integration with low to moderate levels of asymmetry. These include TH6 (I= 

2.39, MD= 1.96, RA= 0.21), TH11 (I= 1.21, MD= 1.87, RA= 0.43), TH1 (I= 1.13, MD= 2.22, 

RA= 0.35), and TH4 (I= 0.99, MD= 2.62, RA= 0.32). The high integration values (I ≥ 1.00) 

indicate that these houses are spatially cohesive, and their functional spaces are centralized and 

accessible. Low to moderate relative asymmetry values suggest a relatively even distribution 

of spatial depth with minimal segregation (see Table 5). Syntactically, these layouts exhibit 

shallow depth levels and strong connectivity across rooms. Spatially, they tend to form ring-

like or grid-like configurations, allowing for better circulation. For example, TH1, TH4, and 

TH6 contain spaces arranged around a circulation space (like a ring) which connects many 

other spaces, allowing the circulation space to become the central space in the hierarchy.  TH11 

also exhibits grid-like formation, even though spatial behavior in this household is limited due 

to a small number of family members (see Figure 29). 

 
1 In space syntax analysis, the results are limited, where k<5 spaces. To analyze two-story households with fewer 

than five spaces on the upper floor (TH2, TH3, TH5, TH7, TH10) *, both levels were placed side by side in the 

DXF file with a 300 mm horizontal offset. Convex maps were drawn for both floors, and stair connections were 

manually linked in DepthmapX. This approach allowed DepthmapX to interpret both floors as a single spatial 

system. As a result, the values for Integration (I), Relative Asymmetry (RA), and Mean Depth (MD) reflect a 

more relational and system-wide understanding of spatial configuration. 



64  

In contrast, moderately integrated households are TH3 (I= 0.79, MD= 3.03, RA= 0.41), TH10 

(I= 0.67, MD= 3.35, RA= 0.47), TH5 (I= 0.72, MD= 3.05, RA= 0.46), and TH8 (I= 0.76, MD= 

2.29, RA= 0.51). They exhibit different spatial logic. These houses show integration values in 

the moderate range (0.70 ≤ I < 1.00 or slightly below), coupled with moderate to high 

asymmetry (see Table 7). This combination suggests that while some rooms remain fairly 

accessible, others are more segregated or deeper in the spatial system. From a syntactic 

standpoint, these houses still support interaction, but with more emphasis on selective access 

or movement control. Spatially, they may lean toward a hybrid arrangement with linear or 

branched extensions, balancing accessibility with privacy. 

Table 7: Results of space syntax analysis at target site. (Source: Author) 

 Phase One Phase Two Phase Three 

Household 

ID 

Mean 

I 

Mean 

Depth 

Mean 

RA 

Mean 

I 

Mean 

Depth 

Mean 

RA 

Mean 

I 

Mean 

Depth 

Mean 

RA 

TH1 - - - 1.01 2.10 0.44 1.13 2.22 0.35 

TH2* - - - 0.82 2.07 0.53 0.75 3.36 0.39 

TH3* - - - 0.42 1.60 0.30 0.79 3.03 0.41 

TH4 0.97 1.93 0.47 1.10 2.00 0.40 0.99 2.62 0.32 

TH5* - - - 0.84 2.39 0.46 0.72 3.05 0.46 

TH6 - - - 0.86 2.19 0.48 2.39 1.96 0.21 

TH7* - - - 0.56 1.67 0.20 0.75 3.05 0.41 

TH8 - - - - - - 0.76 2.29 0.51 

TH9 - - - 0.76 2.46 0.49 0.77 2.76 0.44 

TH10* - - - 0.93 1.80 0.53 0.67 3.35 0.47 

TH11 - - - 0.70 1.60 0.30 1.21 1.87 0.43 

TH12 - - - 0.73 1.71 0.24 0.94 2.25 0.42 

Homesteads with low integration and low to moderate asymmetry include TH12 (I = 0.73, MD 

= 1.71, RA = 0.24), TH7 (I = 0.75, MD = 3.05, RA = 0.41), TH2 (I = 0.75, MD = 3.36, RA = 

0.39), and TH9 (I = 0.77, MD = 2.76, RA = 0.44). These households exhibit deeper and more 

segregated spatial arrangements, where functional spaces are often deep, isolated, and linked 

indirectly. For instance, the circulation of TH9 and TH12 connects all the spaces of the house 

(see Figure 27). Syntactically, the lower integration values suggest weak spatial centrality, and 

the moderate RA scores reflect reduced balance in spatial access across the layout. Spatially, 

these homes tend to follow a linear or tree-like structure. Although this pattern supports greater 

privacy but reduces overall connectivity. However, metric values of TH2 and TH7 do not 

illustrate the whole picture. TH2 is fairly well integrated through its transformation, where the 

multipurpose space (R) of the ground floor allows for an integrated spatial hierarchy. Similarly, 

TH7 displays a ring-like spatial configuration, though the spaces are skewed and quite 
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segregated, which might be the reason for its lower integration value. The houses are 

categorized in terms of their degree of integration in Table 8. 

Table 8: Categories of spatial integration of target houses. (Source: Author) 

Category HH Codes Characteristics 

High Integration TH6, TH11, 

TH1, TH4 

Cohesive layouts with central, accessible spaces (ring-like or grid-

like arrangements), with minimal segregation. 

Moderate (see Figure 

25) Integration 

TH3*, TH10*, 

TH5*, TH8 

Mixed configurations with lower access; more privacy. Linear or 

branched extensions with moderate depth and asymmetry. 

Low Integration TH12, TH7*, 

TH2*, TH9 

Segregated spaces with deeper, isolated rooms. Linear or tree-like 

structures with limited connectivity and higher asymmetry. 

However, the results are not spatially precise for the multilevel houses (e.g., TH2, TH3, TH5, 

TH7, TH10). The increased average physical distance between levels raises mean depth, which 

in turn lowers integration values and inflates RA values. While this approach allows for 

analyzing both floors in a single graph, the spatial distortion must be acknowledged. For this 

reason, spaces may appear less integrated than they truly are, underestimating accessibility and 

real spatial configuration. Although these results do not reflect real vertical proximity (for 

multilevel units), the convex maps and JPGs imply important insights.  

Across the 12 households, spaces marked in warm colors (red, orange), primarily Rooms (R), 

Foyers (F), Verandas (V), Multipurpose Spaces (MS), and Circulations (C), consistently appear 

at the center or front of the house, showing high integration and accessibility. In households 

such as TH6, TH11, and TH1, the presence of ring-like or interconnected paths enhances this 

spatial logic. Moderately integrated spaces (yellow/green), such as Rooms (R), Verandas (V), 

Kitchens (K), Stairs (ST), and occasionally Wash Areas (W), are often attached to these central 

spaces with slight isolation. Their location allows for privacy without compromising 

accessibility. In contrast, low-integration spaces (green/blue), such as Storages (S), Toilets (T), 

Wash Area, and some Rooms (R), tend to be peripheral with high spatial segregation. 

Interestingly, Economic Spaces (EC) are thoughtfully placed to maintain links with both the 

central living areas and the exterior (E), while they can range from being integrated to more 

isolated. Finally, emerging spaces such as Economic Spaces (EC), Wash Areas (W), Toilets 

(T), and Verandas (V) in Phase 3 illustrate growing spatial complexity in response to economic 

needs, family expansion, and environmental adaptation (see Figure 32). 
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Figure 32: Convex map and justified plan graph (JPG) of spatial configuration over time of target houses. 

(Source: Author) 
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Across the twelve case studies, the justified plan graphs reveal a three-phase trajectory of 

spatial evolution: in Phase 1, houses are fragmented with minimal connectivity. In Phase 2, 

layouts adopt more linear or shallow tree structures centered on connector spaces, such as 

verandas, kitchens, multipurpose spaces, or circulation nodes. In Phase 3, vertical expansion 

and clustering slightly increase integration but reduce efficiency, creating uneven accessibility. 

Within this progression, transitional nodes such as central rooms, verandas, kitchens, and stairs 

emerge as integrative hubs. Meanwhile, service functions such as toilets, storage, and water 

points remain peripheral with low integration, reflecting an underlying informal grammar 

where such utilities are treated as secondary add-ons rather than integral to the spatial core. 

Finally, the findings indicate that some households have evolved without coherent spatial 

planning, highlighting the need for professional designers to promote better spatial connectivity 

and minimize spatial segregation. 

5.2.4 Community-based Adaptations and Institutional Interactions 

In the informal settlement of Jogen Babur Maath, both men and women groups highlighted 

challenges and possibilities in focus group discussions (Figure 32). Among the identified 

concerns, the most pressing was the water-clogging situation posed by the overflow of the 

adjacent ghaghra (canal). Ghaghra is a 29-kilometer canal, of which about half is part of the 

Dinajpur urban area. Women described the impact of seasonal floods, stating,  

“Once ghaghra was utilized for fishing and bathing. But now, when the monsoon comes, it 

turns against us. When the ghaghra overflows, everything gets submerged. We have to evacuate 

by swimming or on boats, leaving our homes behind. At that moment, the only thought was, 

‘What should we prioritize—life or our belongings?” 

The canal overflow is caused by inadequate drainage infrastructure. Both men and women 

groups agreed that focusing on improving the canal and drainage system could help mitigate 

the crisis. However, previous government-led efforts to address the issue failed (see Figure 33). 

One woman recalled,  

“The government started excavating the canal, evicting people from their homes, and then just 

left it incomplete. Instead of solving anything, they only created new problems for us. Soon, the 

evicted families had no choice but to rebuild their houses, encroaching on the land and water 

body again.” 

Waste management was another critical concern. Both men and women noted the absence of a 

formal waste disposal system, which has led to uncontrolled dumping into the canal.  
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One male participant explained, “Since there is no waste disposal system, people tend to 

dispose of domestic waste in the canal. It is concerning as this prevents monsoon rain from 

flowing away. On top of that, a shallow drain does not work properly, creating a clogging 

situation.”  

 

Figure 33: Community mapping of collective effort at JBM. (Source: Author) 

The degrading condition of sanitation facilities was also a major issue. Initially, there were only 

two toilets for the entire community of about 500 families. Over time, two more were added. 

However, maintenance remains a challenge (Figure 34a, 34b). At present, one of the toilets is 

entirely out of order, and the other three suffer from technical issues. In response, the 

community has mapped out existing sanitation facilities and potential locations for waste 

disposal points, demonstrating their capacity to plan together (see Figure 33). 

Beyond infrastructure and facilities, drug abuse has become a deep-rooted social issue (Figure 

33). While both groups acknowledged the problem, the men noted the situation as a failure of 

law enforcement agencies. One participant explained,  

“Law enforcement agencies only take custody of the drug abusers, not the drug lords. Even 

that can be disregarded as they take bribes to free the accused. However, the drug dealers are 

under the protection of powerful local politicians or businessmen. Members of the community 
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have taken many steps to solve this issue via local law enforcement agencies and political 

entities but failed.”  

Overall, although past community-led initiatives were hindered by mismanagement and lack 

of leadership, many I/NGO interventions were successful. One example is community-led 

housing design and build intervention (see Figure 33, 34c). Additionally, women emphasized 

the need for economic empowerment. Institutional interventions (government and I/NGO 

projects) have often failed to meet community needs. Both groups stressed that future 

interventions should be designed in consultation with the community members.  

 

Figure 34: Current condition of the housing environment. (Source: Author) 

To conclude, key suggestions included re-excavating the ghaghra, introducing a waste disposal 

system, repairing sanitation facilities, improving roads and drainage infrastructure, and creating 

economic opportunities. The findings imply the importance of community-driven planning and 

effective institutional collaboration for the sustainable development of future cities.  

Figure Description: (a) Poor condition of community toilet; (b) abandoned community toilet; (c) I/NGO-provided 

kutcha two-story house; (d) I/NGO-constructed drain; (e) Ghaghra canal behind households; (f) dilapidated road. 
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CHAPTER SIX 

DISCUSSION AND RECOMMENDATION 

This chapter initiates discussions of results and their implications, followed by a conceptual 

framework for sustainable adaptation and resilience in marginalized housing environments. 

Finally, it presents several recommendations for built environment professionals and 

policymakers that are guided by this research. 

6.1 Housing with the People, by the People  

The evolution of housing in low-income settlements demonstrates a distinctly participatory 

process, where the residents themselves drive the design, construction, and adaptation of their 

homes in response to social, economic, and environmental pressures. This study examined 

fourteen migrant households (SH1-SH2, and TH1–TH12) across two sites in Dinajpur to 

understand how resident-led adaptation reshapes dwelling organization and settlement 

morphogenesis. Three consistent patterns emerge. First, social adaptations (room additions-

divisions, vertical extension, appropriated service spaces, individual water/sanitation facilities) 

respond to household growth and privacy. Second, economic adaptations convert thresholds, 

fronts, and corners into income-generating micro-spaces (shops, husbandry, temporary 

economic activities). These spaces are proximal to the household but can be both adjacent to 

the dwelling or isolated. Third, environmental adaptations (plinth raising, bracing, material 

upgrading, dismountable facades) respond to flood risk and heat. They often improve durability 

while preserving flexibility. 

Syntactic analysis clarifies the spatial consequences. Households with higher integration (I) 

and lower RA (e.g., TH6, TH11, TH1) exhibit ring-like, easily accessible layouts where 

everyday routes pass through or near multipurpose social spaces. Moderately integrated homes 

balance shallow and deeper spaces (e.g., TH3, TH10, TH5, TH8), using partitions and level 

changes to regulate access without compromising connectivity. Lower-integration houses (e.g., 

TH12, TH7, TH2, TH9) present more linear, tree-like sequences. They afford privacy and 

containment, but at the cost of longer movement paths and weaker functional efficiency.  

 

These results align with and extend existing scholarships in four ways. (1) Morphogenesis as 

co-evolution. We find that building extensions follow emergent paths and edges, producing 

ring-like organization, where economic and social activities cluster. On the other hand, deeper 

tree-like syntax provides households with more privacy. (2) Resident agency and aspiration as 

the prime force. Echoing Turner, Tipple, and others, most performance gains (flood risk 
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management, thermal comfort, livelihood space) arise from resident-led adaptations. 

Households actively correct misfits through adaptation, underscoring the centrality of user 

agency. (3) Incrementalism works when guided and enabled. The comparative lens shows how 

secure tenure rights, access to basic services, and spatial negotiation correlate with higher 

syntactic integration around cores. Conversely, rigid housing schemes that prohibit 

modification often fail to foster a sense of belonging and lead to gentrification. (4) Syntax as 

evidence of connectivity and accessibility. Changes in I, RA, and MD are not merely 

geometric; they show how households govern the sequence and flow of spaces. 

 

Many scholars have examined urban morphogenesis and housing adaptations, emphasizing the 

incremental and bottom-up processes that shape informal settlements (Alexander, 2004; 

Whitehand et al., 1999; Türkmen, 2025; Kamalipour & Peimani, 2015). Research highlights 

how housing functions as both a product and a process, where informal practices and user-

driven transformations generate dynamic and fine-grained morphologies (Ruonavaara, 2018; 

J. F. Turner & Fichter, 1972; Shrestha et al., 2021; G. Tipple, 2005; Avi, 2002; Habraken, 

2021). These adaptations (e.g., structural alteration, space personalization, incremental 

extensions, and commercial conversions) reflect strategies of resilience in the face of social, 

economic, and environmental pressures (Tipple & Ameen, 1999b; Dovey et al., 2020; Parvin 

et al., 2023; Awal & Reza, 2017). Recent studies demonstrate how spontaneous occupations 

and generative processes in favelas reveal the underlying logic of form-making and the genesis 

of informal settlement morphologies (Verniz & Duarte, 2021). Despite these insights, micro-

scale housing transformations in informal settlements remain understudied, with much of the 

literature focused instead on broader policy and governance perspectives (Raneses et al., 2021; 

Neuwirth, 2016; Roy & AlSayyad, 2004; McCartney & Krishnamurthy, 2018; Patel & Baptist, 

2012; Suhartini & Jones, 2019). 

 

This study goes further by showing how specific changes in the household affect the urban 

fabric (meso scale), and connectivity of spaces (micro scale), and how these changes relate to 

social, environmental, and livelihood outcomes. By combining typology mapping with spatial 

analysis, we find that small modifications can change a house from a “deep-tree” layout to a 

more “ring-like” layout, improving accessibility and connectivity. Though many households 

showed a clear social logic of spatial adaptations and sound integration of spaces, some lacked 

accessibility and overall spatial quality. 
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The implications are clear. For design practice, housing should be conceived as a process for 

incremental change: resilient, flexible, and able to support both living and work. For 

policymakers, housing programs should provide security of tenure, basic infrastructure, and 

allow safe, incremental adaptations in a participatory process. Aligned projects, such as the 

Grameen Bank Housing Programme (1984), must be revisited and re-evaluated to identify 

bottlenecks and work out effective solutions to establish housing with the people, and by the 

people. Finally, the findings from focus group discussions support these ideas of collective 

housing. 

6.2 Sustainable Cities and Societies 

Cities make up only 2% of the planet's surface, yet they account for 55 % of the population, 

75% of energy consumption, & 80 % of CO₂ emissions, says Carlo Ratti on (Bloomberg New 

Economy, 2022). Hence, cities are at the center of the future of human civilization and planet 

Earth. The Sustainable Development Goals (SDGs), introduced by the United Nations in 2015, 

are a shared global vision to end poverty, protect the planet, and ensure peace and prosperity 

by 2030. The 17 goals are deeply connected, reminding us of that progress in one area—like 

housing, health, or climate—can have ripple effects across others and that sustainable 

development must balance societal needs, economic opportunity, and the environment (United 

Nations, 2015).  

This research connects to multiple SDGs by examining housing changes in informal 

settlements of environmentally displaced communities. Adaptations such as pit latrines, raised 

platforms, and home-based income activities like small retail or livestock rearing contribute to 

SDG 1 (No Poverty), SDG 3 (Good Health), SDG 6 (Clean Water and Sanitation), SDG 8 

(Decent Work), and SDG 10 (Reduced Inequalities), highlighting the resilience of marginalized 

populations. The study particularly informs SDG 11 (Sustainable Cities and Communities) by 

showing how inclusive, adaptive, and community-led design builds resilient neighborhoods, 

and SDG 13 (Climate Action) by illustrating how housing adaptations help cope with 

environmental hazards.  

As urban populations are expected to reach 68% by 2050 (UN, 2019), residents’ rights to city 

services, participation, and control over urban space need to be emphasized. In Bangladesh, 

state-led housing programs have historically accelerated gentrification. It is evident in the 

diversion of House Building Finance Corporation (HBFC) plots to affluent buyers and the 

Bhasantek Project's market-driven redevelopment that displaced slum dwellers (Lata, 2020). 

These cases reveal how pro-poor initiatives often become vehicles of exclusionary urban 
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transformation and deprivation of the right to adequate housing, particularly for the 

marginalized urban communities. However, recent top-down neoliberal housing initiatives, 

such as the Ahrayan project, are being advanced under the guise of visible development. Yet, 

they ultimately represent another iteration of gentrification. Historically, this (provided) model 

of housing for marginalized communities has failed in different contexts as it deprives the 

recipient of their sense of belonging and encourages dependency. Beyond diverting critical 

resources in a nation transitioning from underdeveloped to developing status, such projects 

undermine efforts to adopt sustainable housing practices and equitable urban development. 

These insights underscore the relevance of bottom-up approaches in advancing sustainability 

and resilience at the intersection of urbanization, displacement, and environmental change. 

6.3 Incremental Adaptations: A Quasi-formal Approach 

In his book Architecture Without Architects (Rudofsky, 1987), the author emphasizes 

community-centered building practices and the organic growth and adaptability of vernacular 

architecture. Rudofsky argues that vernacular architecture is not a product of external designers 

or planners but is created collectively by the community's inhabitants who deeply understand 

their needs, climate, and available materials. This encourages housing environments to be 

created by the community instead of external designers or planners. In a similar sentiment, 

Alejandro Aravena, a Chilean architect and Pritzker laureate said, “There's nothing worse than 

answering the wrong questions well. It is important to ask the right questions before we answer 

them in our cities. And then we must learn how not to discriminate and segregate people by 

our misguided design and development (Dezeen, 2016).” 

According to (Heikkila & Lin, 2014), the inadequate absorption capacity of the formal sector 

results directly in informality. Although the idea of "bottom-up," participatory methods for 

community development are frequently discussed in global development discourses, the 

strategies, procedures, and novel knowledge required to ensure a successful integration 

(Georgiadou et al., 2016). However, scholars such as (Mukhija, 2014) reveal how rigid 

formal/informal binaries fail urban poor communities, proposing instead a 'guided 

incrementalism' model where state infrastructure enables resident-driven housing 

improvements.  This approach contrasts with more rigid models, such as Bangladesh’s 

Ashrayan program, where standardized solutions often overlook the unique needs of individual 

communities.  The Aranya Housing Project in Indore (Doshi, 1989, cited in (Awasarkar, 2021)) 

demonstrated how state-provided land and infrastructure frameworks could enable 

incremental, resident-led housing adaptations, a model of ‘guided incrementalism’. Its success 
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underscores how quasi-formal systems, which marry tenure security with self-built agency, can 

sustainably house the urban poor while accommodating organic growth. Similarly, Delhi 

Development Authority has laid out a comprehensive policy permitting additions/alterations in 

DDA Flats (quasi-formal approach), applying to DDA housing schemes (LIG, MIG, HIG flats, 

etc.) that DDA allots to different income groups (DDA, n.d.). 

Gentrification deprives the communities of their fundamental right to safe and adequate 

housing. Hence, the research findings resonate with the community and human-centric 

approaches and suggest an adaptive informal-formal continuum for housing development for 

marginalized communities, such as environmental migrants. The term "adaptive informal-

formal continuum" describes the dynamic and changing interplay between formal and informal 

housing systems, especially in how communities adapt over time. Simply put, it implies that 

housing does not always fit into one of two categories: formal (planned, government-approved) 

or informal (unregulated, self-organized). Instead, housing frequently falls on a spectrum, with 

community-led initiatives, legislative changes, or infrastructure improvements helping 

informal settlements gradually adapt and take on formal characteristics. On the other hand, 

formal housing environments can evolve through informal adaptations, reflecting on 

community needs.  

6.4 Sustainable Adaptation and Urban Resilience 

Sustainable adaptation in contexts of climate-induced migration requires moving beyond 

technocratic or purely infrastructural solutions to recognize the agency and everyday strategies 

of marginalized urban communities. As Satterthwaite (2013) cautions, conventional resilience 

planning often overlooks the root causes of vulnerability—particularly tenure insecurity, 

exclusion from governance, and unequal access to resources. The research findings echo this 

critique: families adapt incrementally, raising plinths, repurposing rooms for livelihoods, and 

investing in self-built sanitation, not because of external interventions but through necessity-

driven ingenuity. These practices demonstrate what Ziervogel et al. (2017) describe as a rights-

based approach to resilience, where incremental improvements (e.g., self-built flood-resistant 

housing or community-managed drainage) in shelter and infrastructure are not merely 

strategies but also claims to dignity, equity, and belonging in the city. 
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Figure 35: Interaction of participation and policy in shaping adaptation outcomes. (Source: Author) 

Figure 35 represents a conceptual diagram for understanding housing adaptation outcomes by 

plotting the level of participation (low to high) against the policy landscape (restricting to 

enabling). The four quadrants illustrate different scenarios: low participation and restricting 

policy led to maladaptation (e.g., gentrification), high participation and restricting policy result 

in sporadic adaptation (as in current informal settlements), low participation and enabling 

policy produces weak adaptation, and high participation and enabling policy foster sustainable 

adaptation. The current (provided) housing model is placed in the maladaptive quadrant, while 

informal settlements fall in the sporadic adaptation zone. The diagram also recognizes social, 

economic, and environmental adaptations within these dynamics as catalysts to bridge the 

housing gap. 

Global precedents reinforce this perspective. Yasmeen Lari’s critique of the “Western colonial 

charity model” highlights how conventional aid often delivers costly, carbon-intensive, and 
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disempowering solutions that bypass community agency (Hurst, 2023). Instead, she advocates 

for low-cost, participatory approaches that treat communities as capable partners. This 

resonates strongly with the dynamics observed in Jogen Babur Maath, where residents 

collectively manage drainage, negotiate shared boundaries, and expand homesteads, reshaping 

the urban morphology. 

Together, these insights suggest that sustainable adaptation and urban resilience in Bangladesh, 

and the Global South more broadly, hinge on recognizing informal, bottom-up strategies as 

legitimate forms of climate adaptation. Rather than imposing standardized housing schemes or 

rigid urban plans, policies and designs must create enabling conditions, such as secure tenure, 

flexible regulations, and support for community-led upgrading that allow migrant households 

to adapt and thrive. This paradigm shift is essential for sustainable adaptation while 

empowering the communities. 

6.5 Recommendations  

In the face of imminent climate risks and ongoing socio-economic challenges, integrated, 

inclusive, and locally led adaptation strategies are essential to enhance long-term urban 

resilience. Insights from the IPCC (2023a) highlight that climate-resilient development is most 

effective when decision-making prioritizes equity, risk reduction, and justice. In this context, 

the following recommendations will guide design professionals and policymakers in creating 

responsive, resilient, and dignified housing environments for marginalized and migrant 

communities. These recommendations draw directly from field evidence in Dinajpur, 

Bangladesh. The diagram in Figure 36 shows how recommended design strategies and policy 

measures converge towards the shared goal of sustainable, participatory, and adaptive housing. 
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Figure 36: Recommendations for policymakers (green) and built environment professionals (blue). (Source: 

Author) 

Recommendations for Policymakers 

1. From Providing to Enabling: Top-down, one-size-fits-all schemes often fail in practice. 

Policies must recognize housing as a process, not a product. Adaptive support through 

sites and services, incremental subsidies, secure land tenure, and regulatory flexibility 

can enable safer and self-sustaining housing environments. 

2. Adaptive Formal-Informal Continuum: Planning authorities should revisit land-use 

policies, building codes, and/or beneficiary policies to allow controlled, safe, and 

incremental changes. Rather than enforcing strict formalization, housing policies 

should encourage hybrid models that merge formal planning frameworks with informal 

innovations and spatial practices. This can bridge gaps in affordability, cultural 

appropriateness, and adaptation. 
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3. Integrated Infrastructure and Services: Findings reveal a lack of basic services (e.g., 

sanitation, water, roads) in both planned resettlement and informal settlements. A 

holistic approach is needed, where infrastructure and architecture are one integrated 

system. 

4. Decentralized Urban Development Strategies: Concentrated migration to Dhaka 

highlights uneven development. Planning should focus on strengthening climate-

resilient secondary cities and peri-urban areas with better housing, infrastructure, and 

economic prospects to absorb future migration pressure. 

5. Participatory Process in Housing Development: Institutional rigidity in top-down 

systems often hinders sustainable adaptation. Policymakers should establish 

mechanisms for continuous dialogue between communities, local governments, and 

development partners to guide housing adaptation and transformation over time. 

Recommendations for Built Environment Professionals 

1. Design for Incremental Growth and Adaptation: Many households incrementally adapt 

their spaces in response to social, economic, and environmental pressures. Design 

strategies should support modular and scalable spatial configurations that allow for 

future adaptations without compromising structural safety. 

2. Spatial Logics in Formal Design: The space syntax analysis revealed that homesteads 

with higher integration values and lower asymmetry offer greater accessibility, fluid 

movement, and functional efficiency. They are often configured in ring-like or semi-

grid arrangements. However, the findings also suggest that not all households have 

developed in a spatially sound manner because of a lack of knowledge and skills. It 

highlights the need for professional designers to promote better spatial connectivity and 

reduce the deep segregation of rooms. 

3. Climate-Responsive and Contextual Design: Many households adapt their dwellings to 

reduce flood risk, heat exposure, or seasonal hardship. Built environment professionals 

should prioritize climate-responsive materials and strategies (e.g., raised plinths, 

shaded outdoor areas, cross-ventilation, insulation) appropriate to the socio-ecological 

context of marginalized settlements. 

4. Community-led Design Processes: Co-design workshops and participatory planning 

can compile lived knowledge and adaptive practices. Designers should collaborate with 

residents to develop housing finance plans, design layouts, select materials, and 
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implement other sustainable practices that reflect community values, needs, and 

aspirations. 

5. Human-centered Design: As many units were adapted for economic activities (e.g., 

small businesses, animal husbandry), housing environments should integrate spatial 

provision for home-based enterprises. Moreover, the tendency to acquire private service 

areas reflects the real aspiration of the community that designers should consider as the 

core of the design process. 

These recommendations call for concrete steps to support climate adaptation in marginalized 

settlements (e.g., slums, resettlements). For policymakers, this means prioritizing investments 

in basic infrastructure, enabling access to financial tools, and formally integrating informality 

in settlement planning. For designers, it involves using affordable, climate-responsive 

techniques, training residents in adaptive, incremental construction, and working closely with 

communities to co-create sustainable housing environments. 
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CHAPTER SEVEN 

CONCLUSION 

This chapter concludes the study. In doing so, it describes the key findings of the research, its 

limitations, and contributions along with a way forward for future research.  

7.1 Overview of Key Findings 

The study findings reveal distinct patterns of spatial adaptation and community dynamics 

between the planned settlement of Sri Krishnapur Ashrayan Project and the informal 

settlement of Jogen Babur Maath. In the planned settlement, the barrack-style housing 

exhibited primarily kutcha (75%) and semi-pucca (25%) structures, with morphogenesis 

following setback (20%), aligned (25%), and aligned-setback (55%) typologies. Residents 

adapted their spaces through social interventions such as room subdivisions, adapting 

individual service spaces, and multifunctionality of spaces. Economic adaptations include 

spaces such as shops, livestock rearing, and temporary home-based business spaces. Finally, 

environmental measures include open space conservation and upgrading to permanent 

materials. Space syntax analysis demonstrated how some households achieved high spatial 

integration (e.g., SH2 improved from I=0.63 to 0.71) through optimized layouts, while the other 

remained moderately or less integrated.  

In contrast, Jogen Babur Maath displayed more organic growth with greater structural 

diversity. It ranges from kutcha to pucca constructions across its three sections. The settlement 

showed higher instances of semi-pucca structures (e.g., 63% in TS01) and more varied 

adaptation typologies, including setforward and aligned-setforward configurations. Social 

adaptations included horizontal and vertical extensions, appropriation of space for 

multifunctionality, and independent access to services. Economic adaptations included 

multifunctional spaces for livestock, small shops, and home-based enterprises (e.g., poppadom 

rolling). Environmental adaptations stressed structural upgrades using permanent materials. 

Some strategies overlapped, such as toilets and tubewells, which serve both social benefits 

(privacy) and environmental needs (water, sanitation, and hygiene during floods). Space syntax 

analysis revealed some households achieved exceptional integration (TH6, I=2.39) through 

ring-like spatial configurations, though multilevel dwellings presented analytical challenges. 

The community faced severe infrastructure shortages, particularly regarding drainage and 

sanitation, exacerbated by failed institutional interventions. However, they demonstrated 
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capacity for collective action, as seen in community-led mapping activities and discussions, 

pointing to the potential for a participatory approach to enhance resilience. 

Incremental housing growth is shaped by transitional spaces such as central rooms, verandas, 

and stairs, which act as hinges for expansion and gateways to vertical growth. While this 

process slightly increases integration, it also creates shallow and uneven circulation patterns 

that often concentrate access through a single node. Such bottlenecks can become critical 

weaknesses during disasters, slowing down evacuation efforts in floods or fires. At the same 

time, service spaces such as toilets, storage, and water points remain pushed to the periphery, 

even though they are essential for health and overall resilience. Recognizing transitional nodes 

as infrastructural cores and integrating service spaces into the spatial center can therefore 

improve both everyday usability and disaster preparedness in incremental housing. The 

findings also suggest that not all households have developed in a spatially sound manner, which 

calls for professional designers to encourage spatial connectivity and reduce the deep 

segregation of rooms. Hence, a quasi-formal approach with an adaptive formal-informal 

continuum may be adopted for housing development in marginalized communities, such as 

environmental migrants.  

7.2 Contribution to Knowledge 

This study employs a case study approach, borrowing methods from multiple disciplines such 

as architecture and planning, anthropology, environmental management, disaster management, 

development studies, and other relevant social sciences. This study contributes to the existing 

body of knowledge by introducing a framework that links environmental migration challenges 

to housing transformations in informal settlements. The research identifies key moderating 

variables—such as social dynamics, economic pressures, and environmental stressors—and 

provides valuable insights into how communities adapt spatially to these challenges. 

Furthermore, the study emphasizes the importance of user-initiated spatial adaptations and their 

connection to broader goals of resilience and sustainable urban development. The inclusion of 

empirical findings and the concept of quasi-formal housing approaches enrich the discourse on 

community-led planning and the role of human-centered design interventions. This research 

contributes to theoretical understanding and practical solutions for improving the resilience of 

cities in the face of climate change. 
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7.3 Limitations of the Study 

This study has several limitations. First, the findings are context-specific to Dinajpur, 

Bangladesh, which may limit their generalizability to other informal settlements with different 

socio-environmental dynamics. Although the collected data from the interviews (n=14) is rich 

in detail, it may not fully represent the varied forms of housing adaptation across regions. This 

study is limited in scope to two study areas, a planned settlement and an informal settlement at 

Dinajpur, which may not reflect the diverse experiences of climate-induced migrants across 

other urban or peri-urban settlements in Bangladesh. The findings are context-specific and may 

not be fully generalized to other geographic or socio-economic settings. Additionally, while 

the mixed-method approach provided rich insights, the reliance on self-reported data through 

semi-structured interviews may be subject to recall bias. Furthermore, in the space syntax 

analysis, the reliability of results is reduced where spatial systems contain fewer than five 

spaces, and the adopted combined system introduces interpretative assumptions that may affect 

accuracy. Finally, time constraints and limited access to historical planning data restricted a 

more comprehensive longitudinal analysis of spatial transformations. 

7.4 Direction for Future Research 

Future research could build on this study by adopting a longitudinal approach to document the 

evolution of spatial adaptations over time (shape grammar) in response to socioeconomic and 

environmental challenges. Expanding the geographical scope to include multiple informal and 

planned settlements across different climatic zones would enhance the comparative depth and 

generalizability of findings. Moreover, closer examination of governance, policy 

implementation, and community-led planning mechanisms could yield insights into how 

institutional frameworks enable or constrain adaptive capacity at different scales (meso and 

macro scales). Integrating advanced spatial tools such as remote sensing, GIS-based analytics, 

and space syntax and/or place syntax methods would allow for a deeper exploration of how 

settlement morphologies and spatial configurations influence accessibility, social interaction, 

and resilience. 

In addition, extending the inquiry into the social dimensions, such as gendered use of spaces, 

cultural practices of dwelling, and the role of networks in fostering collective resilience, would 

help build a more holistic understanding of adaptation processes. Place syntax analysis, for 

example, could reveal how accessibility to services, resources, and opportunities is shaped by 

the built form, thereby influencing livelihood strategies, safety, and social cohesion. At the 

same time, the integration of emerging technologies, particularly Artificial Intelligence (AI), 
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presents a promising frontier for advancing housing and settlement research. AI-driven tools 

could support predictive modeling of environmental risks, providing scenario-based 

simulations of how flooding, heat stress, or riverbank erosion might reshape settlement 

patterns. Generative design algorithms could be employed to test adaptive housing typologies 

that respond to climate stresses while remaining affordable and culturally appropriate. Coupled 

with space syntax and place syntax analytics, AI could further identify optimal configurations 

for circulation networks, shared infrastructure, and community facilities that enhance 

accessibility and resilience. Future studies may also explore how AI can augment participatory 

design processes by translating local knowledge into computational models.  

7.5 Conclusion 

In conclusion, this research highlights the crucial role of adaptive spatial strategies in informal 

settlements, driven by social, economic, and environmental factors, in response to the 

challenges posed by climate change and migration.  Through an in-depth examination of spatial 

transformations, the study highlights how households respond to climatic and livelihood 

pressures by reconfiguring space to balance accessibility, privacy, and functionality. The 

analysis of spatial syntax metrics further illustrates how different levels of integration and 

asymmetry reflect evolving priorities—whether improving service accessibility or 

accommodating growing household needs. These informal spatial adaptations by residents 

underscore the adaptive capacity embedded within informal urbanism and call for a quasi-

formal approach. This thesis contributes to a nuanced understanding of resilience at the scale 

of the home and settlement, offering valuable insights for policy, planning, and design to better 

support vulnerable communities in building inclusive and sustainable urban futures. 

 

  



86  

References 

Abdullah, W. S., & Abdullah, A. A. (2024). Genotypical Change of Traditional Houses in 

Sulaymaniyah City. The Scientific Journal of Cihan University– Sulaimaniya, 8(1), 

Article 1. https://doi.org/10.25098/8.1.23 

Abrams, C. (1964). Housing in the Modern World. Faber & Faber. 

ADB. (2012). Addressing Climate Change and Migration in Asia and the Pacific. Asian 

Development Bank. https://www.adb.org/publications/addressing-climate-change-

and-migration-asia-and-pacific 

Adger, W. N., Crépin, A.-S., Folke, C., Ospina, D., Chapin, F. S., Segerson, K., Seto, K. C., 

Anderies, J. M., Barrett, S., & Bennett, E. M. (2020). Urbanization, migration, and 

adaptation to climate change. One Earth, 3(4), 396–399. https://www.cell.com/one-

earth/fulltext/S2590-3322(20)30485-1 

Afsar, R. (2005). Dynamics of poverty, development and population mobility: The Bangladesh 

case | United Nations iLibrary. https://www.un-

ilibrary.org/content/journals/15644278/19/2/7 

Aga Khan Award for Architecture. (2013). Grameen Bank Housing Programme: Project brief.       

 Geneva: Author. 

Ahsan, R. (2019). Climate-Induced Migration: Impacts on Social Structures and Justice in 

Bangladesh. South Asia Research, 39(2), 184–201. 

https://doi.org/10.1177/0262728019842968 

Ahsan, R., Kellett, J., & Karuppannan, S. (2016a). 19—Climate Migration and Urban Changes 

in Bangladesh. In R. Shaw, Atta-ur-Rahman, A. Surjan, & G. A. Parvin (Eds.), Urban 

Disasters and Resilience in Asia (pp. 293–316). Butterworth-Heinemann. 

https://doi.org/10.1016/B978-0-12-802169-9.00019-7 

Ahsan, R., Kellett, J., & Karuppannan, S. (2016b). 19—Climate Migration and Urban Changes 

in Bangladesh. In R. Shaw, Atta-ur-Rahman, A. Surjan, & G. A. Parvin (Eds.), Urban 

Disasters and Resilience in Asia (pp. 293–316). Butterworth-Heinemann. 

https://doi.org/10.1016/B978-0-12-802169-9.00019-7 

Akinwande, T., & Hui, E. C. M. (2024). Effective affordable housing provision in developing 

economies: A deductive analysis of informal housing strategies in Lagos, Nigeria. 

Cities, 149, 104964. https://doi.org/10.1016/j.cities.2024.104964 

Alam, G. M., Alam, K., & Mushtaq, S. (2016). Influence of institutional access and social 

capital on adaptation decision: Empirical evidence from hazard-prone rural households 

in Bangladesh. Ecological Economics, 130, 243–251. 

https://www.sciencedirect.com/science/article/pii/S0921800915304870 

Alam, S. S., Huq, S., Islam, F. B., & Hoque, H. M. A. (2018). Building Climate-Resilient, 

Migrant-Friendly Cities and Towns. 

Alexander, C. (2004). Sustainability and Morphogenesis. The Birth of a Living World. 

Berkeley: Center for Environmental Structure. 

https://www.livingneighborhoods.org/library/schumacher-pages-1-28.pdf 

Arif, D., Ahsan, R., & Talapatra, M. (2010, September 1). Accessibility Assessment of Urban 

Services for Climate Migrants in Khulna City, Bangladesh. 

Asriana, N., Khidmat, R. P., Jaya, M. A., Ujung, V. A., Satria, W. D., & Andriani, R. (2024). 

Syntactic analysis of traditional houses in urban kampung. Built Heritage, 8(1), 25. 

https://doi.org/10.1186/s43238-024-00140-5 

Auerbach, C., & Silverstein, L. B. (2003). Qualitative Data: An Introduction to Coding and 

Analysis. NYU Press. 

Avi, F. (2002). The adaptable house: Designing homes for change. New York: Mcgraw-Hill. 

https://www.un-ilibrary.org/content/journals/15644278/19/2/7
https://www.un-ilibrary.org/content/journals/15644278/19/2/7


87  

Awal, N., & Reza, M. H. (2017). Evaluating Morphological Changes Of Household 

Environment: A Case Study Of Migration In Mohakhali, Dhaka, Bangladesh. 

https://www.witpress.com/elibrary/wit-transactions-on-ecology-and-the-

environment/226/36290 

Awasarkar, M. (2021, September 21). Aranya Low-cost Housing by B.V Doshi Low-cost urban 

housing. RTF | Rethinking The Future. https://www.re-thinkingthefuture.com/case-

studies/a5290-aranya-low-cost-housing-by-b-v-doshi-low-cost-urban-housing/ 

Aziz, N., & Podder, A. K. (2023). URBANIZATION TREND AND THE SOCIO-SPATIAL 

TRANSFORMATION OF PERI-URBAN KHULNA, BANGLADESH. Khulna 

University Studies, 203–221. https://doi.org/10.53808/KUS.2023.20.02.985-se 

Bafna, S. (2001). A morphology of intentions: The historical interpretation of Mies van der 

Rohe’s residential designs - ProQuest. 

https://www.proquest.com/openview/7c3bb043f658c229e4a92b67484273af/1?pq-

origsite=gscholar&cbl=18750&diss=y 

Baldwin, A., Methmann, C., & Rothe, D. (2014). Securitizing ‘climate refugees’: The 

futurology of climate-induced migration. Critical Studies on Security, 2(2), 121–130. 

https://doi.org/10.1080/21624887.2014.943570 

Bangladesh Bureau of Statistics. (2015). Slum-Census-2014—বাাংলাদেশ পরিসাংখ্যান বযযদিা-গণপ্রজাতন্ত্রী 

বাাংলাদেশ সিকাি. https://bbs.gov.bd/site/page/cc276201-9150-4e9a-a4a8-

7cda87287e13/Slum-Census-2014 

Barnett, J. R., & Webber, M. (2010). Accommodating migration to promote adaptation to 

climate change. World Bank Policy Research Working Paper, 5270. 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1589284 

BBS. (2014). বাাংলাদেশ পরিসাংখ্যান বযযদিা. https://bbs.gov.bd/site/page/cc276201-9150-4e9a-a4a8-

7cda87287e13/http%3A%2F%2Fbbs.gov.bd%2Fsite%2Fpage%2Fcc276201-9150-

4e9a-a4a8-7cda87287e13%2FSlum-Census-2014 

Bertaud, A. (2016, January 20). Housing Affordability: Top-Down Design and Spontaneous 

Order. Development Research Institute. https://www.nyudri.org/research-

index/2014/housingaffordbrief 

Bettini, G. (2014). Climate migration as an adaption strategy: De-securitizing climate-induced 

migration or making the unruly governable? Critical Studies on Security, 2(2), 180–

195. https://doi.org/10.1080/21624887.2014.909225 

Biermann, F., & Boas, I. (2010). Preparing for a warmer world: Towards a global governance 

system to protect climate refugees. Global Environmental Politics, 10(1), 60–88. 

https://direct.mit.edu/glep/article-abstract/10/1/60/14455 

Black, R., Adger, N., Arnell, N., Dercon, S., Geddes, A., & Thomas, D. (2011). Migration and 

Global Environmental Change: Future Challenges and Opportunities. Migration and 

Global Environmental Change: Future Challenges and Opportunities. 

Black, R., Arnell, N. W., Adger, W. N., Thomas, D., & Geddes, A. (2013). Migration, 

immobility and displacement outcomes following extreme events. Environmental 

Science & Policy, 27, S32–S43. https://doi.org/10.1016/j.envsci.2012.09.001 

Black, R., Bennett, S. R. G., Thomas, S. M., & Beddington, J. R. (2011). Migration as 

adaptation. Nature, 478(7370), 447–449. https://doi.org/10.1038/478477a 

Bloomberg New Economy (Director). (2022, May 20). In Conversation with Carlo Ratti, 

Director, MIT SENSEable City Lab [Video recording]. 

https://www.youtube.com/watch?v=6ydm6QGnVds 

Boas, I., Farbotko, C., Adams, H., Sterly, H., Bush, S., Van der Geest, K., Wiegel, H., Ashraf, 

H., Baldwin, A., & Bettini, G. (2019). Climate migration myths. Nature Climate 

Change, 9(12), 901–903. 



88  

https://idp.nature.com/authorize/casa?redirect_uri=https://www.nature.com/articles/s4

1558-019-0633-

3&casa_token=N2WoDyh1J5AAAAAA:cPMEUQBgb6YzjRymquDFO9i8O-

WkpO2MV5P2KXtGmz3n1-0TljpfwSvdoQUG_X_Bphic8K5NtkwkDlpakA 

Bohra-Mishra, P., Oppenheimer, M., Cai, R., Feng, S., & Licker, R. (2017). Climate variability 

and migration in the Philippines. Population and Environment, 38(3), 286–308. 

https://doi.org/10.1007/s11111-016-0263-x 

Bohra-Mishra, P., Oppenheimer, M., & Hsiang, S. M. (2014). Nonlinear permanent migration 

response to climatic variations but minimal response to disasters. Proceedings of the 

National Academy of Sciences, 111(27), 9780–9785. 

https://doi.org/10.1073/pnas.1317166111 

Bose, P. S. (2016). Vulnerabilities and displacements: Adaptation and mitigation to climate 

change as a new development mantra. Area, 48(2), 168–175. 

https://doi.org/10.1111/area.12178 

Brown, O. (2008). Migration and Climate Change | United Nations iLibrary. https://www.un-

ilibrary.org/content/books/9789213630235;jsessionid=yaV8OnQKt-

oqfYohRrJmTVYhbraUQRngtMwA25To.unlive-10-240-11-18 

Bustard, W. (1999). Space, Evolution, and Function in the Houses of Chaco Canyon. 

Environment and Planning B: Planning and Design, 26(2), 219–240. 

https://doi.org/10.1068/b4325 

Cai, R., Feng, S., Oppenheimer, M., & Pytlikova, M. (2016). Climate variability and 

international migration: The importance of the agricultural linkage. Journal of 

Environmental Economics and Management, 79, 135–151. 

https://www.sciencedirect.com/science/article/pii/S0095069616300882 

Cai, Z. (2017). Analyzing measurements of housing affordability [PhD Thesis]. 

https://digital.lib.washington.edu/researchworks/handle/1773/40314 

Calor, I., & Alterman, R. (2017). When enforcement fails: Comparative analysis of the legal 

and planning responses to non-compliant development in two advanced-economy 

countries. International Journal of Law in the Built Environment, 9(3), 207–239. 

https://www.emerald.com/insight/content/doi/10.1108/ijlbe-06-2017-0021/full/html 

Canter, D. (1997). The Facets of Place. In G. T. Moore & R. W. Marans (Eds.), Toward the 

Integration of Theory, Methods, Research, and Utilization (pp. 109–147). Springer US. 

https://doi.org/10.1007/978-1-4757-4425-5_4 

Canter, D. (2023). The psychology of place. In Readings on the Psychology of Place. 

Routledge. 

Carmona, M. (2010). Contemporary Public Space, Part Two: Classification. Journal of Urban 

Design, 15(2), 157–173. https://doi.org/10.1080/13574801003638111 

Carrasco, S., & O’Brien, D. (2021). Beyond the freedom to build: Long-term outcomes of 

Elemental’s incremental housing in Quinta Monroy. Urbe. Revista Brasileira de Gestão 

Urbana, 13, e20200001. https://doi.org/10.1590/2175-3369.013.e20200001 

Castellano, R., Dolšak, N., & Prakash, A. (2021). Willingness to help climate migrants: A 

survey experiment in the Korail slum of Dhaka, Bangladesh. PloS One, 16(4), 

e0249315. https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0249315 

Castells-Quintana, D., Krause, M., & McDermott, T. K. (2021). The urbanising force of global 

warming: The role of climate change in the spatial distribution of population. Journal 

of Economic Geography, 21(4), 531–556. https://academic.oup.com/joeg/article-

abstract/21/4/531/5998976 

Ciesielska, M., Boström, K. W., & Öhlander, M. (2018). Observation Methods. In M. 

Ciesielska & D. Jemielniak (Eds.), Qualitative Methodologies in Organization Studies: 



89  

Volume II: Methods and Possibilities (pp. 33–52). Springer International Publishing. 

https://doi.org/10.1007/978-3-319-65442-3_2 

Cirolia, L. R. (2017). Overcoming the disjunctures: Competing discourses on informal 

settlements in South Africa. International Development Planning Review, 39(4), 443–

459. https://doi.org/10.3828/idpr.2017.17 

Clement, V., Rigaud, K. K., De Sherbinin, A., Jones, B., Adamo, S., Schewe, J., Sadiq, N., & 

Shabahat, E. (2021). Groundswell part 2: Acting on internal climate migration. 

https://www.sidalc.net/search/Record/dig-okr-1098636248/Description 

Dallmann, I., & Millock, K. (2017). Climate variability and inter-state migration in India. 

CESifo Economic Studies, 63(4), 560–594. https://academic.oup.com/cesifo/article-

abstract/63/4/560/4259760 

Dana, T. (2011). Unhygienic Living Conditions and Health Problems: A Study in Selected 

Slums of Dhaka City (SSRN Scholarly Paper No. 1981340). Social Science Research 

Network. https://papers.ssrn.com/abstract=1981340 

Davis, K. F., Bhattachan, A., D’Odorico, P., & Suweis, S. (2018). A universal model for 

predicting human migration under climate change: Examining future sea level rise in 

Bangladesh. Environmental Research Letters, 13(6), 064030. 

https://iopscience.iop.org/article/10.1088/1748-9326/aac4d4/meta 

Davis, M. (2006). Davis: Planet of slums—Google Scholar. 

https://scholar.google.com/scholar_lookup?title=Planet%20of%20Slums&author=M.

%20Davis&publication_year=2006 

DeLanda, M. (2019). A New Philosophy of Society. 1–152. 

https://www.torrossa.com/it/resources/an/5201125 

Deleuze, G., & Guattari, F. (1987). A Thousand Plateaus: Capitalism and Schizophrenia. 

University of Minnesota Press. 

Delhi Development Authority. (n.d.). Permissible additions/alterations in DDA flats (Policy      

modification). Delhi Development Authority. Retrieved from 

http://ddaservices.dda.org.in/planning/permissible_policy_modi.htm 

Dewan, C. (2023a). Climate refugees or labour migrants? Climate reductive translations of 

women’s migration from coastal Bangladesh. The Journal of Peasant Studies, 50(6), 

2339–2360. https://doi.org/10.1080/03066150.2023.2195555 

Dewan, C. (2023b). Climate refugees or labour migrants? Climate reductive translations of 

women’s migration from coastal Bangladesh. The Journal of Peasant Studies, 50(6), 

2339–2360. https://doi.org/10.1080/03066150.2023.2195555 

Dezeen. (2016, January 13). Architects “are never taught the right thing”, says Alejandro 

Aravena. Dezeen. https://www.dezeen.com/2016/01/13/alejandro-aravena-interview-

pritzker-prize-laureate-2016-social-incremental-housing-chilean-architect/ 

Diep, L. (n.d.). Climate Adaptation Through Housing. 

Dillon, A., Mueller, V., & Salau, S. (2011). Migratory Responses to Agricultural Risk in 

Northern Nigeria. American Journal of Agricultural Economics, 93(4), 1048–1061. 

https://doi.org/10.1093/ajae/aar033 

Dodman, D., Hayward, B., Pelling, M., Castán Broto, V., Chow, W., Chu, E., Dawson, R., 

Khirfan, L., McPhearson, T., & Prakash, A. (2023). Cities, settlements and key 

infrastructure. https://escholarship.org/content/qt81q9s1z4/qt81q9s1z4.pdf 

Dovey, K. (2013). Assembling architecture. Deleuze and Architecture, 131–148. 

Dovey, K. (2016). Incremental urbanism: The emergence of informal settlements. In Emergent 

urbanism (pp. 45–53). Routledge. 

https://www.taylorfrancis.com/chapters/edit/10.4324/9781315579160-7/incremental-

urbanism-emergence-informal-settlements-kim-dovey 



90  

Dovey, K., & King, R. (2011). Forms of informality: Morphology and visibility of informal 

settlements. Built Environment, 37(1), 11–29. 

https://www.ingentaconnect.com/content/alex/benv/2011/00000037/00000001/art000

02 

Dovey, K., Pafka, E., & Ristic, M. (2017). Mapping urbanities: Morphologies, flows, 

possibilities. Routledge. 

Dovey, K., van Oostrum, M., Chatterjee, I., & Shafique, T. (2020). Towards a morphogenesis 

of informal settlements. Habitat International, 104, 102240. 

https://doi.org/10.1016/j.habitatint.2020.102240 

Dovey, K., van Oostrum, M., Shafique, T., Chatterjee, I., & Pafka, E. (2023). Atlas of informal 

settlement: Understanding self-organized urban design. Bloomsbury Publishing. 

Duarte, P. G. B. (2009). Informal settlements: A neglected aspect of morphological analysis 

PG Buraglia Duarte. Urban Morphology, 13(2), 138–140. 

https://journal.urbanform.org/index.php/jum/article/download/4519/3765 

Durst, N. J., & Wegmann, J. (2017). Informal Housing in the United States. International 

Journal of Urban and Regional Research, 41(2), 282–297. 

https://doi.org/10.1111/1468-2427.12444 

Edenhofer, O. (2015). Climate change 2014: Mitigation of climate change (Vol. 3). Cambridge 

University Press. 

ELEMENTAL. (2003). Quinta Monroy / ELEMENTAL. ArchDaily. 

https://www.archdaily.com/10775/quinta-monroy-elemental 

Emerson, R. M., Fretz, R. I., & Shaw, L. L. (2011). Writing Ethnographic Fieldnotes, Second 

Edition. University of Chicago Press. 

Eriksen, S. H., Nightingale, A. J., & Eakin, H. (2015). Reframing adaptation: The political 

nature of climate change adaptation. Global Environmental Change, 35, 523–533. 

https://www.sciencedirect.com/science/article/pii/S0959378015300509 

Feng, S., Krueger, A. B., & Oppenheimer, M. (2010). Linkages among climate change, crop 

yields and Mexico–US cross-border migration. Proceedings of the National Academy 

of Sciences, 107(32), 14257–14262. https://doi.org/10.1073/pnas.1002632107 

Foresight. (2011). Migration and global environmental change: Future challenges and 

opportunities. The Government Office for Science. 

https://assets.publishing.service.gov.uk/media/5a74b18840f0b61df4777b6c/11-1116-

migration-and-global-environmental-change.pdf 

Frediani, A. A., Cociña, C., & Roche, J. M. (2023). Improving housing in informal settlements: 

Assessing the impacts in human development. Washington: Habitat for Humanity 

International. 

Gauthier, P., & Gilliland, J. (2006). Mapping Urban Morphology: A Classification Scheme for 

Interpreting Contributions to the Study of Urban Form. Urban Morphology, 10(1), 41–

50. https://ir.lib.uwo.ca/geographypub/111 

GED. (2015). Seventh Five Year Plan FY2016 – FY2020. Planning Commission, Government 

of Bangladesh. 

https://mole.portal.gov.bd/sites/default/files/files/mole.portal.gov.bd/page/ac7088c7_a

211_4905_9ff3_1e62af00c837/7th_FYP_18_02_2016.pdf 

Gemenne, F. (2011a). Why the numbers don’t add up: A review of estimates and predictions 

of people displaced by environmental changes. Global Environmental Change, 21, 

S41–S49. https://doi.org/10.1016/j.gloenvcha.2011.09.005 

Gemenne, F. (2011b). Why the numbers don’t add up: A review of estimates and predictions 

of people displaced by environmental changes. Global Environmental Change, 21, 

S41–S49. https://www.sciencedirect.com/science/article/pii/S0959378011001403 



91  

Gemenne, F. (2011c). Why the numbers don’t add up: A review of estimates and predictions 

of people displaced by environmental changes. Global Environmental Change, 21, 

S41–S49. https://doi.org/10.1016/j.gloenvcha.2011.09.005 

Georgiadou, M. C., Loggia, C., Nunez Ferrera, I., & Fagan-Watson, B. (2016). An overview of 

top-down vs. Bottom-up models for informal settlement upgrading in South Africa (S. 

Ledwon & G. Perry, Eds.). ISOCARP (The Hague). 

https://westminsterresearch.westminster.ac.uk/item/9x187/an-overview-of-top-down-

vs-bottom-up-models-for-informal-settlement-upgrading-in-south-africa 

GlobalABC. (2021). Buildings and Climate Change Adaptation: A Call to Action | GlobalABC. 

https://globalabc.org/resources/publications/buildings-and-climate-change-adaptation-

call-action 

GoB. (2024). Ashrayan 2024. 

https://ashrayanpmo.portal.gov.bd/sites/default/files/files/ashrayanpmo.portal.gov.bd/

publications/d7de335d_e4b1_486b_b2b2_36495ea87315/2024-07-07-12-00-

e2f6a0f5981a6bdfd44750d3b3f49eb1.pdf 

GoB. (n.d.). Flat Transfer and Maintenance Policy. Https://Ashrayanpmo.Gov.Bd/. 

https://ashrayanpmo.gov.bd/ 

Gray, C. L., & Mueller, V. (2012). Natural disasters and population mobility in Bangladesh. 

Proceedings of the National Academy of Sciences, 109(16), 6000–6005. 

https://doi.org/10.1073/pnas.1115944109 

Gray, C., & Mueller, V. (2012). Drought and population mobility in rural Ethiopia. World 

Development, 40(1), 134–145. 

https://www.sciencedirect.com/science/article/pii/S0305750X11001537 

Groat, L. N., & Wang, D. (2013). Architectural Research Methods. John Wiley & Sons. 

Gurran, N., Maalsen ,Sophia, & and Shrestha, P. (2022). Is ‘informal’ housing an affordability 

solution for expensive cities? Evidence from Sydney, Australia. International Journal 

of Housing Policy, 22(1), 10–33. https://doi.org/10.1080/19491247.2020.1805147 

Gurran, N., Nasreen, Z., & Shrestha, P. (2024). Platform-Enabled Informality?: Planning for 

New Housing Practices in Australia. Journal of the American Planning Association, 

90(4), 672–685. https://doi.org/10.1080/01944363.2024.2326554 

Habraken, N. J. (2021). Supports: An alternative to mass housing. Routledge. 

https://www.taylorfrancis.com/books/mono/10.4324/9781003014713/supports-

habraken 

Heikkila, E. J., & Lin, M. C. Y. (2014). An integrated model of formal and informal housing 

sectors. The Annals of Regional Science, 52(1), 121–140. 

https://doi.org/10.1007/s00168-013-0578-9 

Hillier, B., Burdett, R., Peponis, J., & Penn, A. (1986). Creating life: Or, does architecture 

determine anything? Architecture &amp; Comportement/Architecture &amp; 

Behaviour, 3(3), Article 3. https://discovery.ucl.ac.uk/id/eprint/101/ 

Hillier, B., & Hanson, J. (1984). The social logic of space, 1984. Cambridge: Press Syndicate 

of the University of Cambridge. 

Hillier, B., & Hanson, J. (1998). Space syntax as a research programme B. Hillier and J. 

Hanson. Urban Morphology, 2(2), Article 2. 

https://journal.urbanform.org/index.php/jum/article/view/4175 

Hunter, L. M., Murray, S., & Riosmena, F. (2013). Rainfall Patterns and U.S. Migration from 

Rural Mexico. International Migration Review, 47(4), 874–909. 

https://doi.org/10.1111/imre.12051 

Huq, S. (2017, November 29). Easing the pressure on Dhaka. The Daily Star. 

https://www.thedailystar.net/opinion/politics-climate-change/easing-the-pressure-

dhaka-1497694 



92  

Huq, S. (2022, January 10). CLIMATE-RESILIENT MIGRANT-FRIENDLY TOWNS: A 

CONCEPTUAL FRAMEWORK. International Centre for Climate Change and 

Development (ICCCAD). https://www.icccad.net/publications/policy-brief/crmft-pb-

2021/ 

Hurst, W. (2023). From banks to bamboo: Pakistan’s first female architect Yasmeen Lari 

[Interview]. https://www.architectsjournal.co.uk/news/from-banks-to-bamboo-

pakistans-first-female-architect-yasmeen-lari 

IDMC. (2024). IDMC Bangladesh. IDMC - Internal Displacement Monitoring Centre. 

https://www.internal-displacement.org/countries/bangladesh 

IOM. (2019). Environmental Migration | IOM, UN Migration | Environmental Migration 

Portal. https://environmentalmigration.iom.int/environmental-migration 

IPCC. (2023a). AR6 Synthesis Report: Climate Change 2023 — IPCC. 

https://www.ipcc.ch/report/sixth-assessment-report-cycle/ 

IPCC (Ed.). (2023b). Summary for Policymakers 2021 WGI. In Climate Change 2021 – The 

Physical Science Basis: Working Group I Contribution to the Sixth Assessment Report 

of the Intergovernmental Panel on Climate Change (pp. 3–32). Cambridge University 

Press. https://doi.org/10.1017/9781009157896.001 

IPCC (Ed.). (2023c). Summary for Policymakers 2022 WGII. In Climate Change 2022 – 

Impacts, Adaptation and Vulnerability: Working Group II Contribution to the Sixth 

Assessment Report of the Intergovernmental Panel on Climate Change (pp. 3–34). 

Cambridge University Press. https://doi.org/10.1017/9781009325844.001 

IRB. (1994). [ARCHIVED CONTENT] Refworld | Bangladesh: Information on the “Gurchha 

Gram” (Cluster Villages) Project (the originator of the idea, when it was implemented, 

the main aim of the project, any opposition to it, whether it was nationwide or restricted 

to some regions and whether the villages still exist). 

https://webarchive.archive.unhcr.org/20230527204042/https://www.refworld.org/doci

d/3ae6ab2594.html 

Islam, Z., & Rahman, M. (2002). Environmental problems of megacity: Special focus on 

Dhaka. Environmental Issues in Bangladesh: An Anthropological Perspective, 

ECOMAC, Bangladesh. 

Jabeen, H., Johnson, C., & Allen, A. (2010). Built-in resilience: Learning from grassroots 

coping strategies for climate variability. Environment and Urbanization, 22(2), 415–

431. https://doi.org/10.1177/0956247810379937 

Jenkins, P., & Andersen, J. E. (2011). Developing Cities in between the Formal and Informal. 

Jessoe, K., Manning, D. T., & Taylor, J. E. (2018). Climate change and labour allocation in 

rural Mexico: Evidence from annual fluctuations in weather. The Economic Journal, 

128(608), 230–261. https://academic.oup.com/ej/article-

abstract/128/608/230/5068979 

Jones, P. (2021). Distance and proximity matters: Understanding housing transformation 

through micro-morphology in informal settlements. International Journal of Housing 

Policy, 21(2), 169–195. https://doi.org/10.1080/19491247.2020.1818052 

Juhola, S., Glaas, E., Linnér, B.-O., & Neset, T.-S. (2016). Redefining maladaptation. 

Environmental Science & Policy, 55, 135–140. 

Kabir, M. E., & Kamruzzaman, P. (2022). Exploring the Drivers of Vulnerability Among 

Disadvantaged Internal Migrants in Riverbank Erosion Prone Areas in North-West 

Bangladesh. Journal of South Asian Development, 17(1), 57–83. 

https://doi.org/10.1177/09731741221078741 

Kaczan, D. J., & Orgill-Meyer, J. (2020). The impact of climate change on migration: A 

synthesis of recent empirical insights. Climatic Change, 158(3), 281–300. 

https://idp.springer.com/authorize/casa?redirect_uri=https://link.springer.com/article/1



93  

0.1007/s10584-019-02560-

0&casa_token=Cz7Euv5XNTcAAAAA:dK4NvWfRzX_MxxncFJ9Oi8e8bKRaT7zX

yY65BvP-DD1me4626IdwXfSAXNZk835FS2wPJ5-Oib1bbEgNXA 

Kamalipour, H. (2016a). Forms of informality and adaptations in informal settlements. 

International Journal of Architectural Research (ArchNet-IJAR), 10(3), 60–75. 

https://orca.cardiff.ac.uk/id/eprint/116314/ 

Kamalipour, H. (2016b). Urban morphologies in informal settlements: A case study. Contour 

Journal, 1(2). https://orca.cardiff.ac.uk/id/eprint/116316/ 

Kamalipour, H. (2017). Mapping urban interfaces: A typology of public/private interfaces in 

informal settlements. Spaces and Flows: An International Journal of Urban and 

ExtraUrban Studies, 8(2), 1–12. https://orca.cardiff.ac.uk/id/eprint/116311/ 

Kamalipour, H., & Dovey, K. (2019a). Mapping the visibility of informal settlements. Habitat 

International, 85, 63–75. 

https://www.sciencedirect.com/science/article/pii/S0197397518308221 

Kamalipour, H., & Dovey, K. (2019b). Mapping the visibility of informal settlements. Habitat 

International, 85, 63–75. 

https://www.sciencedirect.com/science/article/pii/S0197397518308221 

Kamalipour, H., & Peimani, N. (2015). Assemblage thinking and the city: Implications for 

urban studies. Current Urban Studies, 3(4), 402–408. 

https://orca.cardiff.ac.uk/id/eprint/121570/ 

Kamete, A. Y. (2013). Missing the point? Urban planning and the normalisation of 

‘pathological’ spaces in southern Africa. Transactions of the Institute of British 

Geographers, 38(4), 639–651. https://doi.org/10.1111/j.1475-5661.2012.00552.x 

Karnchanaporn, N. (2004). Domesticating the Chaos. NAJUA: Architecture, Design and Built 

Environment, 20, 105–105. https://so04.tci-thaijo.org/index.php/NAJUA-

Arch/article/view/45493 

Kattumuri, R., Ravindranath, D., & Esteves, T. (2017). Local adaptation strategies in semi-arid 

regions: Study of two villages in Karnataka, India. Climate and Development, 9(1), 36–

49. https://doi.org/10.1080/17565529.2015.1067179 

Khan, Md. M. H., & Kraemer, A. (2014). Are rural–urban migrants living in urban slums more 

vulnerable in terms of housing, health knowledge, smoking, mental health and general 

health? International Journal of Social Welfare, 23(4), 373–383. 

https://doi.org/10.1111/ijsw.12053 

Klepp, S. (2017). Climate Change and Migration. In Oxford Research Encyclopedia of Climate 

Science. 

https://oxfordre.com/climatescience/display/10.1093/acrefore/9780190228620.001.00

01/acrefore-9780190228620-e-42 

Klöck, C., & Fink, M. (2019). Dealing with climate change on small islands: Toward effective 

and sustainable adaptation. Universitätsverlag Göttingen. 

https://library.oapen.org/handle/20.500.12657/23566 

Kniveton, D., Schmidt-Verkerk, K., Smith, C., & Black, R. (2008). Climate Change and 

Migration: Improving Methodologies to Estimate Flows. UN. 

https://doi.org/10.18356/6233a4b6-en 

Kniveton, D., Smith, C., Black, R., & Schmidt-Verkerk, K. (2009). Challenges and approaches 

to measuring the migration-environment nexus. Migration, Environment and Climate 

Change: Assessing the Evidence. https://pub.uni-bielefeld.de/record/2680658 

Kolmannskog, V. (2008). (PDF) Future floods of refugees: A comment on climate change, 

conflict and forced migration. ResearchGate. 

https://www.researchgate.net/publication/44838871_Future_floods_of_refugees_A_c

omment_on_climate_change_conflict_and_forced_migration 



94  

Kolstad, I., Bezu, S., Lujala, P., Mahmud, M., & Wiig, A. (2019). Does changing the narrative 

improve host community attitudes to climate migrants? Experimental evidence from 

Bangladesh. CMI Working Paper. https://open.cmi.no/cmi-

xmlui/handle/11250/2634201 

Koly, K. N., Islam, M. S., Reidpath, D. D., Saba, J., Shafique, S., Chowdhury, M. R., & Begum, 

F. (2021). Health-related quality of life among rural-urban migrants living in Dhaka 

slums: A cross-sectional survey in Bangladesh. International Journal of Environmental 

Research and Public Health, 18(19), 10507. https://www.mdpi.com/1660-

4601/18/19/10507 

Korosec-Serfaty, P. (1984). The home from attic to cellar. Journal of Environmental 

Psychology, 4(4), 303–321. https://doi.org/10.1016/S0272-4944(84)80002-X 

Koubi, V., Schaffer, L., Spilker, G., & Böhmelt, T. (2022). Climate events and the role of 

adaptive capacity for (im-)mobility. Population and Environment, 43(3), 367–392. 

https://doi.org/10.1007/s11111-021-00395-5 

Koubi, V., Spilker, G., Schaffer, L., & Bernauer, T. (2016). Environmental stressors and 

migration: Evidence from Vietnam. World Development, 79, 197–210. 

https://www.sciencedirect.com/science/article/pii/S0305750X1500296X 

L. Perch-Nielsen, S., B. Bättig, M., & Imboden, D. (2008). Exploring the link between climate 

change and migration. Climatic Change, 91(3), 375–393. 

https://doi.org/10.1007/s10584-008-9416-y 

Lange, B. (2007). Die Räume der Kreativszenen: Culturepreneurs und ihre Orte in Berlin. 

transcript Verlag. 

Lara, F. L. C. (2001). Popular modernism: An analysis of the acceptance of modern 

architecture in 1950s Brazil. [Thesis]. 

http://deepblue.lib.umich.edu/handle/2027.42/125867 

Lata, L. N. (2020). Neoliberal Urbanity and the Right to Housing of the Urban Poor in Dhaka, 

Bangladesh. Environment and Urbanization ASIA, 11(2), 218–230. 

https://doi.org/10.1177/0975425320938520 

Letta, M., Montalbano, P., & Paolantonio, A. (2024). Understanding the climate change-

migration nexus through the lens of household surveys: An empirical review to assess 

data gaps. Journal of Economic Surveys, 38(4), 1234–1275. 

https://doi.org/10.1111/joes.12584 

Locke, C. (2000). Changing Places: Migration’s Social and Environmental Consequences | 

Request PDF. ResearchGate. https://doi.org/10.1080/00139150009605748 

Lu, X., Wrathall, D. J., Sundsøy, P. R., Nadiruzzaman, Md., Wetter, E., Iqbal, A., Qureshi, T., 

Tatem, A., Canright, G., Engø-Monsen, K., & Bengtsson, L. (2016a). Unveiling hidden 

migration and mobility patterns in climate stressed regions: A longitudinal study of six 

million anonymous mobile phone users in Bangladesh. Global Environmental Change, 

38, 1–7. https://doi.org/10.1016/j.gloenvcha.2016.02.002 

Lu, X., Wrathall, D. J., Sundsøy, P. R., Nadiruzzaman, Md., Wetter, E., Iqbal, A., Qureshi, T., 

Tatem, A. J., Canright, G. S., Engø-Monsen, K., & Bengtsson, L. (2016b). Detecting 

climate adaptation with mobile network data in Bangladesh: Anomalies in 

communication, mobility and consumption patterns during cyclone Mahasen. Climatic 

Change, 138(3–4), 505–519. https://doi.org/10.1007/s10584-016-1753-7 

Mallick, B., & Siddiqui, T. (2015). Disaster-Induced Migration and Adaptation Discourse in 

Bangladesh. In F. Hillmann, M. Pahl, B. Rafflenbeul, & H. Sterly (Eds.), 

Environmental Change, Adaptation and Migration: Bringing in the Region (pp. 164–

185). Palgrave Macmillan UK. https://doi.org/10.1057/9781137538918_9 



95  

Mallick, B., & Sultana, Z. (2017). Livelihood after Relocation—Evidences of Guchchagram 

Project in Bangladesh. Social Sciences, 6(3), Article 3. 

https://doi.org/10.3390/socsci6030076 

Mallick, B., & Vogt, J. (2014). Population displacement after cyclone and its consequences: 

Empirical evidence from coastal Bangladesh. Natural Hazards, 73, 191–212. 

https://idp.springer.com/authorize/casa?redirect_uri=https://link.springer.com/article/1

0.1007/s11069-013-0803-

y&casa_token=64wSADVLdekAAAAA:Sf5i5Wd5cYrVAl3BOb3reXf_Ue6XHRqvr

qJZxRowR_ajB-EHIPOWvT1CjlgQ6rF4zdS28QkOhc0mxiR4GA 

Mallick, P., & Mostafa, A. (2022). HOUSING TRANSFORMATION PROCESS IN 

GOVERNMENT PROVIDED REHABILITATION PROJECT: A STUDY OF 

BHANDARPARA ASHRAYAN PROKOLPO. Khulna University Studies, 484–495. 

https://doi.org/10.53808/KUS.2022.ICSTEM4IR.0185-se 

Marandi, A., & Main, K. L. (2021). Vulnerable City, recipient city, or climate destination? 

Towards a typology of domestic climate migration impacts in US cities. Journal of 

Environmental Studies and Sciences, 11(3), 465–480. https://doi.org/10.1007/s13412-

021-00712-2 

Marcus, C. C., & Francis, C. (1997). People Places: Design Guidlines for Urban Open Space. 

John Wiley & Sons. 

Martin, M., Kang, Y. H., Billah, M., Siddiqui, T., Black, R., & Kniveton, D. (2013a). Policy 

analysis: Climate change and migration Bangladesh. Policy Analysis: Climate Change 

and Migration Bangladesh. 

Martin, M., Kang, Y. H., Billah, M., Siddiqui, T., Black, R., & Kniveton, D. (2013b). Policy 

analysis: Climate change and migration Bangladesh. Policy Analysis: Climate Change 

and Migration Bangladesh. 

Martin, M., Kang, Y. H., Billah, M., Siddiqui, T., Black, R., & Kniveton, D. (2013c). Policy 

analysis: Climate change and migration Bangladesh. Policy Analysis: Climate Change 

and Migration Bangladesh. 

Masson-Delmotte, V. (2018). Global warming of 1.5 c: An IPCC Special Report on impacts of 

global warming of 1.5 c above pre-industrial levels and related global greenhouse gas 

emission pathways, in the contex of strengthening the global response to the thereat of 

blimate change, sustainable development, and efforts to eradicate poverty. (No Title). 

https://cir.nii.ac.jp/crid/1130574323982454028 

Mastrorillo, M., Licker, R., Bohra-Mishra, P., Fagiolo, G., Estes, L. D., & Oppenheimer, M. 

(2016). The influence of climate variability on internal migration flows in South Africa. 

Global Environmental Change, 39, 155–169. 

https://www.sciencedirect.com/science/article/pii/S0959378016300589 

McCartney, S., & Krishnamurthy, S. (2018). Neglected? Strengthening the Morphological 

Study of Informal Settlements. Sage Open, 8(1), 2158244018760375. 

https://doi.org/10.1177/2158244018760375 

McDonnell, T. (2019). Climate change creates a new migration crisis for Bangladesh. 

https://www.nationalgeographic.com/environment/article/climate-change-drives-

migration-crisis-in-bangladesh-from-dhaka-sundabans 

McFarlane, C. (2011). The City as Assemblage: Dwelling and Urban Space. Environment and 

Planning D: Society and Space, 29(4), 649–671. https://doi.org/10.1068/d4710 

McLeman, R., & Gemenne, F. (2018). Routledge handbook of environmental displacement and 

migration (Vol. 1). Routledge London. 

https://api.taylorfrancis.com/content/books/mono/download?identifierName=doi&ide

ntifierValue=10.4324/9781315638843&type=googlepdf 



96  

McLeman, R., & Smit, B. (2006). Migration as an Adaptation to Climate Change. Climatic 

Change, 76(1), 31–53. https://doi.org/10.1007/s10584-005-9000-7 

McNamara, K. E., Bronen, R., Fernando, N., & Klepp, S. (2018). The complex decision-

making of climate-induced relocation: Adaptation and loss and damage. Climate 

Policy, 18(1), 111–117. 

https://www.tandfonline.com/doi/abs/10.1080/14693062.2016.1248886%4010.1080/t

focoll.2022.0.issue-Loss-and-Damage 

Mehedi, H., Mukta, Z., Nag, A., & Farhana, S. (2010). Climate Induced Displacement: Case 

Study of Cyclone Aila in the Southwest Coastal Region of Bangladesh. 

https://doi.org/10.13140/RG.2.1.3490.9921 

Mia, M. A., & Zull, E. I. (2020). Housing Affordability: Measurements and Trends. In W. Leal 

Filho, A. Marisa Azul, L. Brandli, P. Gökçin Özuyar, & T. Wall (Eds.), Sustainable 

Cities and Communities (pp. 255–266). Springer International Publishing. 

https://doi.org/10.1007/978-3-319-95717-3_89 

Mohammed, S., Al-Hinkawi, W. S., & Hasan, N. A. (2024). Reintegration of Slums by 

Employing the Concept of Rhizome. In F. Calabrò, L. Madureira, F. C. Morabito, & 

M. J. Piñeira Mantiñán (Eds.), Networks, Markets & People (pp. 202–211). Springer 

Nature Switzerland. https://doi.org/10.1007/978-3-031-74704-5_20 

Moniruzzaman, Md., Cottrell, A., King, D., & Islam, Md. N. (2018). Environmental Migrants 

in Bangladesh: A Case Study on Climatic Change Hazards in the Southwestern Coastal 

Area. In Md. N. Islam & A. Van Amstel (Eds.), Bangladesh I: Climate Change Impacts, 

Mitigation and Adaptation in Developing Countries (pp. 99–117). Springer 

International Publishing. https://doi.org/10.1007/978-3-319-26357-1_4 

Moudon, A. V. (1997). Urban morphology as an emerging interdisciplinary field. 

Mueller, V., Gray, C., & Kosec, K. (2014). Heat stress increases long-term human migration 

in rural Pakistan. Nature Climate Change, 4(3), 182–185. 

https://www.nature.com/articles/nclimate2103/briefing/signup 

Mukhija, V. (2014). The value of incremental development and design in affordable housing. 

Cityscape, 16(2), 11–20. https://www.jstor.org/stable/26326881 

Muraya, P. W. K. (2006). Failed top-down policies in housing: The cases of Nairobi and Santo 

Domingo. Cities, 23(2), 121–128. https://doi.org/10.1016/j.cities.2005.08.002 

Myers, N. (2002). Environmental refugees: A growing phenomenon of the 21st century. 

Philosophical Transactions of the Royal Society of London. Series B: Biological 

Sciences, 357(1420), 609–613. https://doi.org/10.1098/rstb.2001.0953 

Nanta, P. (2009). Social Change and the Thai House: A Study of Transformation in the 

Traditional Dwelling of Central Thailand. 

https://www.researchgate.net/publication/30864426_Social_Change_and_the_Thai_H

ouse_A_Study_of_Transformation_in_the_Traditional_Dwelling_of_Central_Thailan

d 

Naser, M. M., Swapan, M. S. H., Ahsan, R., Afroz, T., & Ahmed, S. (2019). Climate change, 

migration and human rights in Bangladesh: Perspectives on governance. Asia Pacific 

Viewpoint, 60(2), 175–190. https://doi.org/10.1111/apv.12236 

Neuwirth, R. (2016). Shadow cities: A billion squatters, a new urban world. Routledge. 

https://www.taylorfrancis.com/books/mono/10.4324/9780203936245/shadow-cities-

robert-neuwirth 

Nevett, L. C. (1994). Separation Or Seclusion?: Towards an Archaeological Approach to 

Investigating Women in the Greek Household in the Fifth to Third Centuries BC. 

Routledge. 

Noble, I. R., Huq, S., Anokhin, Y. A., Carmin, J. A., Goudou, D., Lansigan, F. P., Osman-

Elasha, B., Villamizar, A., Patt, A., Takeuchi, K., & Chu, E. (2015). Adaptation needs 



97  

and options. In Climate Change 2014 Impacts, Adaptation and Vulnerability: Part A: 

Global and Sectoral Aspects (pp. 833–868). Cambridge University Press. 

https://doi.org/10.1017/CBO9781107415379.019 

O’Brien, K., & Leichenko, R. (2007). Human Security, Vulnerability and Sustainable 

Adaptation. 

https://hdr.undp.org/system/files/documents/obrienkarenandleichenkorobin.pdf 

Olgyay, V. (2015). Design with Climate: Bioclimatic Approach to Architectural Regionalism 

- New and expanded Edition. Princeton University Press. 

https://doi.org/10.1515/9781400873685 

Orhun, D., Hillier, B., & Hanson, J. (1995). Spatial Types in Traditional Turkish Houses. 

Environment and Planning B: Planning and Design, 22(4), 475–498. 

https://doi.org/10.1068/b220475 

Pachauri. (2014). AR5 Synthesis Report: Climate Change 2014 — IPCC. 

https://www.ipcc.ch/report/ar5/syr/ 

Parvin, A., Ashraful, A. A. F. M., & Rumana, A. (2016). A built environment perspective on 

adaptation in urban informal settlements, Khulna, Bangladesh. In Urban Poverty and 

Climate Change. Routledge. 

Parvin, A., Mostafa, A., & Syangadan, R. (2023). Disaster adaptive housing upgrading: 

Insights from informal settlements in Bangladesh and Nepal. Journal of Housing and 

the Built Environment, 38(3), 2129–2149. https://doi.org/10.1007/s10901-023-10031-

3 

Parvin, G. A., & Shaw, R. (2011). Climate Disaster Resilience of Dhaka City Corporation: An 

Empirical Assessment at Zone Level. Risk, Hazards & Crisis in Public Policy, 2(2), 1–

30. https://doi.org/10.2202/1944-4079.1069 

Patel, S., & Baptist, C. (2012). Editorial: Documenting by the undocumented. Environment 

and Urbanization, 24(1), 3–12. https://doi.org/10.1177/0956247812438364 

Pearson, M. P., & Richards, C. (1994). ORDERING THE WORLD: PERCEPTIONS OF 

ARCHITECTURE, SPACE AND TIME. In Architecture and Order. Routledge. 

Piguet, E. (2008). Climate change and forced migration. 

Piguet, É., Pécoud, A., & Guchteneire, P. de (Eds.). (2011). Migration and climate change (1. 

publ). Cambridge Univ. Press [u.a.]. 

Plimpton, C. L., & Hassan, F. A. (1987). Social Space: A Determinant of House Architecture. 

Environment and Planning B: Planning and Design, 14(4), 439–449. 

https://doi.org/10.1068/b140439 

Portes, A., Castells, M., & Benton, L. A. (1989). The informal economy: Studies in advanced 

and less developed countries. (No Title). 

https://cir.nii.ac.jp/crid/1130282271126891776 

Potsiou, C. (2014). Policies for formalization of informal development: Recent experience 

from southeastern Europe. Land Use Policy, 36, 33–46. 

https://doi.org/10.1016/j.landusepol.2013.07.010 

Priemus, H. (1986). Housing As a Social Adaptation Process: A Conceptual Scheme. 

Environment and Behavior, 18(1), 31–52. https://doi.org/10.1177/0013916586181002 

Priovashini, C., & Mallick, B. (2022). A bibliometric review on the drivers of environmental 

migration. Ambio, 51(1), 241–252. 

https://idp.springer.com/authorize/casa?redirect_uri=https://link.springer.com/article/1

0.1007/s13280-021-01543-9&casa_token=dDe-

U4vLWWsAAAAA:yyJcMlv8BZBCywHeY_SnqrIGrTdHwC0VtVWVXhBqZMTK

c-UYHQSMH8saHVV7CKytY4kYJlgIXZYJexU42w 

Puspita, A., Adianto, J., Gabe, R. T., Putri, F. E., Christina, A., & Megawati, P. J. (2024). Rules 

of organized chaos: Patterns in self-help incremental housing in Kampung Cikini, 



98  

Jakarta. Journal of Housing and the Built Environment, 39(4), 2009–2026. 

https://doi.org/10.1007/s10901-024-10150-5 

Rahaman, M. A., Rahman, M. M., Bahauddin, K. Md., Khan, S., & Hassan, S. (2018). Health 

Disorder of Climate Migrants in Khulna City: An Urban Slum Perspective. 

International Migration, 56(5), 42–55. https://doi.org/10.1111/imig.12460 

Rahman, A. A., Alam, M., Shafiqul, S., Uzzaman, R., & Rashid, M. (2007). Risks, 

Vulnerability and Adaptation in Bangladesh. 

Rahman, S. M. (2021). Sustainability challenges of adaptation interventions: Do the challenges 

vary with implementing organizations? Mitigation and Adaptation Strategies for 

Global Change, 26(7), 31. https://doi.org/10.1007/s11027-021-09966-1 

Rahman, S. M., Rahman, S. M., Ali, M. S., Mamun, M. A. A., & Uddin, M. N. (2020). 

Estimation of seasonal boundaries using temperature data: A case of northwest part of 

Bangladesh. Mathematics of Climate and Weather Forecasting, 6(1), 50–62. 

https://doi.org/10.1515/mcwf-2020-0102 

Rana, M. M. P., & Ilina, I. N. (2021a). Climate change and migration impacts on cities: Lessons 

from Bangladesh. Environmental Challenges, 5, 100242. 

https://www.sciencedirect.com/science/article/pii/S2667010021002213 

Rana, M. M. P., & Ilina, I. N. (2021b). Climate change and migration impacts on cities: Lessons 

from Bangladesh. Environmental Challenges, 5, 100242. 

https://www.sciencedirect.com/science/article/pii/S2667010021002213 

Rana, M. M. P., & Piracha, A. (2020). Supplying water to the urban poor: Government’s roles 

and challenges of participatory water governance. Cities, 106, 102881. 

https://www.sciencedirect.com/science/article/pii/S0264275120312294 

Raneses, M. K., Chang-Richards, A., Wang, K. I.-K., & Dirks, K. N. (2021). Housing for now 

and the future: A systematic review of climate-adaptive measures. Sustainability, 

13(12), 6744. https://www.mdpi.com/2071-1050/13/12/6744 

Rapoport, A. (1988). Spontaneous settlements as vernacular design. Spontaneous Shelter: 

International Perspectives and Prospects, 51, 52. 

Rigaud, K. K., De Sherbinin, A., Jones, B., Bergmann, J., Clement, V., Ober, K., Schewe, J., 

Adamo, S., McCusker, B., & Heuser, S. (2018). Groundswell. Washington, DC: World 

Bank. Doi, 10(2), 94. 

https://openknowledge.worldbank.org/server/api/core/bitstreams/77cfad4b-e0ca-

51d0-be88-c1df4291448c/content 

Rihane, B. (2023). Syntactic study of genotype and phenotype in houses layouts 

transformation: Case studies from Biskra [Thesis]. http://archives.univ-

biskra.dz:80/handle/123456789/28374 

Roy, A. (2005). Urban Informality: Toward an Epistemology of Planning. Journal of the 

American Planning Association, 71(2), 147–158. 

https://doi.org/10.1080/01944360508976689 

Roy, A., & AlSayyad, N. (2004). Urban informality: Transnational perspectives from the 

middle East, latin America, and south Asia. Lexington Books. 

https://books.google.com/books?hl=en&lr=&id=RxAGdfEiIXEC&oi=fnd&pg=PP9&

dq=Roy,+A.,+%26+AlSayyad,+N.+(Eds.).+(2004).+Urban+informality:+Transnation

al+perspectives+from+the+middle+East,+latin+America,+and+south+Asia.+Lexingto

n+Books.&ots=t90bV-23LI&sig=AuMDwukMZUEYyLDyfntYF3FrhKM 

Rudofsky, B. (1987). Architecture Without Architects: A Short Introduction to Non-pedigreed 

Architecture. UNM Press. 

Ruonavaara, H. (2018). Theory of Housing, From Housing, About Housing. Housing, Theory 

and Society, 35(2), 178–192. https://doi.org/10.1080/14036096.2017.1347103 



99  

Salazar Miranda, A., Du, G., Gorman, C., Duarte, F., Fajardo, W., & Ratti, C. (2022). Favelas 

4D: Scalable methods for morphology analysis of informal settlements using terrestrial 

laser scanning data. Environment and Planning B: Urban Analytics and City Science, 

49(9), 2345–2362. https://doi.org/10.1177/23998083221080174 

Satterthwaite, D. (2013). The political underpinnings of cities’ accumulated resilience to 

climate change. Environment and Urbanization, 25(2), 381–391. 

https://doi.org/10.1177/0956247813500902 

Shrestha, P., Gurran ,Nicole, & and Maalsen, S. (2021). Informal housing practices. 

International Journal of Housing Policy, 21(2), 157–168. 

https://doi.org/10.1080/19491247.2021.1893982 

Siddiqui, T. (2009). Climate change and population movement: The Bangladesh case. 

Conference on Climate Insecurities, Human Security and Social Resilience, The RSIS 

Centre for Non-Traditional Security Studies, Singapore, 27–28. 

https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=93f4d7483021205

28eb1a909c4a4eb2545af7481 

Siddiqui, T., Islam, M. T., & Akhter, Z. (2015). National strategy on the management of 

disaster and climate induced internal displacement (NSMDCIID). 

https://www.preventionweb.net/files/46732_nsmdciidfinalversion21sept2015withc.pd

f 

Silva, E. (2016). INCREMENTAL HOUSING PROJECT IN BOGOTÁ, COLOMBIA: THE 

CASE STUDY OF “CIUDAD BACHUÉ.” 

Silva, P. (2016). Tactical urbanism: Towards an evolutionary cities’ approach? Environment 

and Planning B: Planning and Design, 43(6), 1040–1051. 

https://doi.org/10.1177/0265813516657340 

Solomon, S., Qin, D., Manning, M., Chen, Z., Marquis, M., Avery, K., M.Tignor, & Miller, H. 

(2007). Climate Change 2007: The Physical Science Basis. Working Group I 

Contribution to the Fourth Assessment Report of the IPCC (Vol. 1). 

Sparkes, S. (2005). Spirits and souls: Gender and cosmology in an Isan village in Northeast 

Thailand. White Lotus. https://cir.nii.ac.jp/crid/1130282269310704640 

Sparkes, S., & Howell, S. (2003). The House in Southeast Asia: A Changing Social, Economic 

and Political Domain. Psychology Press. 

Stender, M. (2019). Towards an Architectural                         Anthropology—What Architects 

Can Learn from Anthropology and Vice                         Verse. In Architecture and 

Anthropology. Routledge. 

Stocker, T. F., Qin, D., Plattner, G.-K., Tignor, M. M. B., Allen, S. K., Boschung, J., Nauels, 

A., Xia, Y., Bex, V., & Midgley, P. M. (2013). Working Group I Contribution to the 

Fifth Assessment Report of the Intergovernmental Panel on Climate Change. 

Stojanov, R., Kelman, I., Ullah, A. A., Duží, B., Procházka, D., & Blah\uutová, K. K. (2016). 

Local expert perceptions of migration as a climate change adaptation in Bangladesh. 

Sustainability, 8(12), 1223. https://www.mdpi.com/2071-1050/8/12/1223 

Suhartini, N., & Jones, P. (2019). Urban Governance and Informal Settlements: Lessons from 

the City of Jayapura, Indonesia. Springer International Publishing. 

https://doi.org/10.1007/978-3-030-06094-7 

Sward, J., & Codjoe, S. (2012). Human Mobility and Climate Change Adaptation Policy: A 

Review of Migration in National Adaptation Programmes of action (NAPAs). 

https://www.semanticscholar.org/paper/Human-Mobility-and-Climate-Change-

Adaptation-A-of-Sward-Codjoe/638202214e03072da794eeddfc0307900bc297e8 

Tacoli, C. (2009). Crisis or adaptation? Migration and climate change in a context of high 

mobility. Environment and Urbanization, 21(2), 513–525. 

https://doi.org/10.1177/0956247809342182 



100  

The Daily Star. (2020, September 16). Discrimination by design. The Daily Star. 

https://www.thedailystar.net/opinion/the-grudging-urbanist/news/discrimination-

design-1961917 

The Financial Express. (2021). Ashrayan Prokolpo scam. The Financial Express. 

https://thefinancialexpress.com.bd/editorial/ashrayan-prokolpo-scam-1626277633 

Tipple, A. G., & Ameen, Md. S. (1999a). User initiated extensionc activity in Bangladesh: 

Building slums or area improvement? Environment and Urbanization, 11(1), 165–184. 

https://doi.org/10.1177/095624789901100125 

Tipple, A. G., & Ameen, Md. S. (1999b). User initiated extensionc activity in Bangladesh: 

Building slums or area improvement? Environment and Urbanization, 11(1), 165–184. 

https://doi.org/10.1177/095624789901100125 

Tipple, G. (2005). The Place of Home-based Enterprises in the Informal Sector: Evidence from 

Cochabamba, New Delhi, Surabaya and Pretoria. Urban Studies, 42(4), 611–632. 

https://www.jstor.org/stable/43197278 

Toufique, K. A., & Turton, C. (2002). Hands not land: How livelihoods are changing in rural 

Bangladesh. 

https://agris.fao.org/search/en/providers/122412/records/6473698508fd68d5460629cf 

Türkmen, A. (2025). Analysing morphogenetic design approaches in the context of 

hypothetical housing examples. Journal of Design for Resilience in Architecture and 

Planning, 6(1), 163–181. https://drarch.org/index.php/drarch/article/view/268 

Turner, J. F. C. (1976). Housing by people: Towards autonomy in building environments. 

Marion Boyars. https://cir.nii.ac.jp/crid/1130282272966587008 

Turner, J. F., & Fichter, R. (1972). Freedom to build: Dweller control of the housing process. 

(No Title). https://cir.nii.ac.jp/crid/1130000797441450112 

Uddin, A., & Baten, M. A. (2011). Water supply of Dhaka city: Murky future. Dhaka: Unnayan 

Onneshan-The Innovators. 

UN. (2019). World urbanization prospects: 2018 : highlights. United Nations. 

UNFPA. (2016). (PDF) Urbanization and Migration in Bangladesh. ResearchGate. 

https://www.researchgate.net/publication/309464312_Urbanization_and_Migration_i

n_Bangladesh 

UN-Habitat. (n.d.). Urbanization in Bangladesh: Building inclusive & sustainable cities. 

Retrieved October 14, 2024, from https://unhabitat.org/bangladesh 

United Nations. (2015). Transforming our world: The 2030 Agenda for Sustainable 

Development | Department of Economic and Social Affairs. 

https://sdgs.un.org/2030agenda 

Ünlü, T., & Baş, Y. (2017). Morphological processes and the making of residential forms: 

Morphogenetic types in Turkish cities. Urban Morphology, 21(2), 105–122. 

https://journal.urbanform.org/index.php/jum/article/view/4064 

Usamah, M., Handmer, J., Mitchell, D., & Ahmed, I. (2014). Can the vulnerable be resilient? 

Co-existence of vulnerability and disaster resilience: Informal settlements in the 

Philippines. International Journal of Disaster Risk Reduction, 10, 178–189. 

https://doi.org/10.1016/j.ijdrr.2014.08.007 

Verniz, D., & Duarte, J. P. (2021). Santa Marta Urban Grammar: Unraveling the spontaneous  

occupation of Brazilian informal settlements. Environment and Planning B: Urban 

Analytics and City Science, 48(4), 810-827. 

Vinke, K. (2020). Unsettling settlements-cities, migrants, climate change: Rural-urban climate 

migration as effective adaptation? (Vol. 18). LIT Verlag Münster. 

https://books.google.com/books?hl=en&lr=&id=xY2sDwAAQBAJ&oi=fnd&pg=PP1

&dq=Unsettling+Settlements-Cities,+Migrants,+Climate+Change.+Rural-



101  

Urban+Climate+Migration+as+Effective+Adaptation%3F&ots=b1gM1sjeOZ&sig=Z

d3XnWme4mI99sV1PrZvCACDvXI 

Vinke, K., Bergmann, J., Blocher, J., Upadhyay, H., & Hoffmann, R. (2020). Migration as 

adaptation? Migration Studies, 8(4), 626–634. 

https://academic.oup.com/migration/article-abstract/8/4/626/6039497 

Warner, K., & Afifi, T. (2014). Where the rain falls: Evidence from 8 countries on how 

vulnerable households use migration to manage the risk of rainfall variability and food 

insecurity. Climate and Development, 6(1), 1–17. 

https://doi.org/10.1080/17565529.2013.835707 

Webber, M., & Barnett, J. (2009). Accommodating Migration To Promote Adaptation To 

Climate Change. The World Bank. https://doi.org/10.1596/1813-9450-5270 

WEBBER, M., BARNETT, J., & FINLAYSON, B. (2008). Managing the Yellow River: 

Questions of borders, boundaries and access. In Water, Sovereignty and Borders in Asia 

and Oceania. Routledge. 

Whitehand, J. W. R., Morton, N. J., & Carr, C. M. H. (1999). Urban morphogenesis at the 

microscale: How houses change. Environment and Planning B: Planning and Design, 

26(4), 503–515. https://doi.org/10.1068/b260503 

Wodon, Q., Liverani, A., & Joseph, G. (2014). Climate change and migration: Evidence from 

the Middle East and North Africa. World Bank Publications. 

https://books.google.com/books?hl=en&lr=&id=wWf0AwAAQBAJ&oi=fnd&pg=PP

1&dq=Wodon,Q.,+Liverani,+A.,+Joseph,+G.,+%26+Bougnoux,+N.,+Eds..+(2014).+

Climate+change+andmigration:+Evidence+from+the++Middle+East+and+North+Afr

ica.+The+World+Bank.+%5B1%5D.&ots=RMtUYg1sPH&sig=tQT9DKsyBktCgoH

Vze-WzMFrmm4 

Wolff, E., Rauf, H. A., & Hamel, P. (2023). Nature-based solutions in informal settlements: A 

systematic review of projects in Southeast Asian and Pacific countries. Environmental 

Science & Policy, 145, 275–285. 

https://www.sciencedirect.com/science/article/pii/S1462901123001156 

World Bank. (n.d.). Overview. Urban Development [Text/HTML]. World Bank. Retrieved 

March 23, 2025, from 

https://www.worldbank.org/en/topic/urbandevelopment/overview 

Wright, E., Tänzler, D., Rüttinger, L., Melde, S., Milan, A., Flavell, A., & Umweltbundesamt 

(UBA), D.-R. (Germany). (2021). Migration, environment and climate change. Final 

report (No. UBA-FB--000423/ENG). Umweltbundesamt (UBA), Dessau-Roßlau 

(Germany). https://inis.iaea.org/records/z6gkb-yd102 

Yiftachel, O. (2009). Critical theory and ‘gray space’: Mobilization of the colonized. City, 

13(2–3), 246–263. https://doi.org/10.1080/13604810902982227 

Zaman, M. (1989). The social and political context of adjustment to riverbank erosion hazard 

and population resettlement in Bangladesh. Human Organization, 48(3), 196–205. 

https://meridian.allenpress.com/human-organization/article-abstract/48/3/196/72259 

Zaman, M. (2008). The Social and Political Context of Adjustment to Riverbank Erosion 

Hazard and Population Resettlement in Bangladesh. Human Organization, 48(3), 196–

205. https://doi.org/10.17730/humo.48.3.v55465j651259835 

Zeiher, H. (1983). Die vielen Räume der Kinder. Zum Wandel räumlicher Lebensbedingungen 

seit 1945. Kriegskinder, Konsumkinder, Krisenkinder. Zur Sozialisationsgeschichte 

Seit Dem Zweiten Weltkrieg, 4, 176–195. 

Zeiher, H. (1990). Organisation des Lebensraums bei Großstadtkindern—Einheitlichkeit oder 

Verinselung? In L. Bertels & U. Herlyn (Eds.), Lebenslauf und Raumerfahrung (pp. 

35–57). VS Verlag für Sozialwissenschaften. https://doi.org/10.1007/978-3-322-

97200-2_3 



102  

Ziervogel, G., Pelling, M., Cartwright, A., Chu, E., Deshpande, T., Harris, L., Hyams, K., 

Kaunda, J., Klaus, B., Michael, K., Pasquini, L., Pharoah, R., Rodina, L., Scott, D., & 

Zweig, P. (2017). Inserting rights and justice into urban resilience: A focus on everyday risk. 

Environment and Urbanization, 29(1), 123–138. 

https://doi.org/10.1177/0956247816686905 

  



103  

Appendix A. 

Non-participant Observation Tool 

The appendix contains observation tools that researchers used to map the morphogenesis of the 

settlements.  

Observation 

Tool_SampleSpace01 

 

Observation 

Tool_TargetSpace01 
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Observation 

Tool_TargetSpace02 

 

Observation 

Tool_TargetSpace03 
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Appendix B. 

Interview Questionnaire 

Household ID______ 

Section A. Migration and Demographic Information 

1. Where were you originally from? ______ 

2. Why did your family move here? 

☐ Natural disaster ☐ Job loss/poverty ☐ River erosion ☐ Marriage/family ☐ Other: ______ 

3. Total number of people in your household: ____ 

4. Number of adults earning: ______ 

5. Number of children (under 18): ______ 

6. Number of elderly (60+): _____ 

7. Number of dependents (not earning): ______ 

Section B. Household Income 

1. Monthly household income (in BDT): ______ 

2. Main income source: 

☐ Day labor ☐ Small business ☐ Rickshaw/Van ☐ Job ☐ Remittance ☐ Help from govt. ☐ 

Other: ______ 

3. Second income source (if any): ______ 

Section C. Housing Characteristics 

1. Type of house: 

☐ Katcha ☐ Semi-pucca ☐ Pucca ☐ Temporary 

2. Roof material: 

☐ Tin ☐ Plastic ☐ Concrete ☐ Thatched ☐ Other: ______ 

3. Wall material: 

☐ Bamboo ☐ Tin ☐ Brick ☐ Other: ______ 

4. Floor material: 

☐ Mud ☐ Cement ☐ Brick ☐ Other: ______ 

5. Total area of the household (in square feet): ______ 

6. Habitable space (in square feet): ______ 

7. Number of rooms used for sleeping/living: ______ 

Section D. Services and Access 

1. Do you have electricity? ☐ Yes ☐ No 

2. Main drinking water source: 
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☐ Tube well ☐ Piped ☐ River/pond ☐ Bottled ☐ Other: ______ 

3. Distance to water point: 

☐ Inside house ☐ Less than 50m ☐ 50–100m ☐ Over 100m 

4. Toilet type: 

☐ Pit ☐ Hanging ☐ Flush ☐ Shared ☐ None 

5. Where is the toilet? 

☐ Inside ☐ Nearby/shared ☐ Far away 

6. Main fuel for cooking: 

☐ Firewood ☐ Cow dung ☐ Kerosene ☐ LPG ☐ Electricity ☐ Other: ______ 

Section E. Evolution of Housing 

What were your initial housing arrangements when you first arrived, and how have they 

changed over time? Tell me like a story. 

(Use scale 1 small square = 1 foot) 

 

 

  



107  

Appendix C. 

Focus Group Discussion (FGD) Questionnaire 

1. What are the main challenges your community faces in terms of housing and 

infrastructure? (Neighborhood Challenges) 

2. What changes or adaptations have been made in the neighborhood to address these 

challenges? (Community Adaptations) 

3. How have these neighborhood-level changes impacted the community’s daily life and 

overall well-being? (Impact of Interventions) 

4. What further neighborhood-level improvements or interventions would you like to 

see? (Future Improvements) 

 

 

 

Map together 

 

 

 

 

Notes 
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Appendix D. 

The following table depicts the final version of the thematic analysis. 

Them

es 

Sub 

Themes 

Adaptati

on 

Tools 

Adaptation 

Measures 

S
H

1
 

S
H

2
 

T
H

1
 

T
H

2
 

T
H

3
 

T
H

4
 

T
H

5
 

T
H

6
 

T
H

7
 

T
H

8
 

T
H

9
 

T
H

1
0
 

T
H

1
1
 

T
H

1
2
 

E
n

v
ir

o
n

m
e
n

ta
l 

A
d

a
p

ta
ti

o
n

 

Natural 

Hazards, 

Rainfall, 

and Water 

Managem

ent 

SBM Incremental 

construction 

using 

permanent/semi

-permanent 

materials for 

durability. 

 
x  x  x  x  x  x  x  x  x  x  x  x  

 

CPM Raising the 

plinth level 

   
x  

  
x  

  
x  x  

 
x  x  

Masking with 

permanent 

materials 

  
x  x  

      
x  

  
x  

Wall/Roof 

bracings 

     
x  

        

DMF Removable 

facades for 

flexibility 

x  
  

x  
     

x  x  x  x  
 

REN Repair works of 

the 

foundation/wall

/roof 

x  x  
      

x  x  x  x  x  x  

IAS Installing 

tubewell 

x  x  x  x  
 

x  x  
 

x  x  x  x  x  x  

Construction of 

a toilet 

x  
 

x  x  x  x  x  x  x  
 

x  x  
 

x  

Heat and 

Insulation 

NVT Conservation of 

open spaces 

x  x  
   

x  
        

Cross 

ventilation with 

windows/doors 

   
x  

 
x  

    
x  x  

  

TEC Shading 

mechanism 

x  
 

x  x  
 

x  
     

x  
  

Suspended 

ceiling as 

insulation 

x  
  

x  
       

x  
 

x  

Energy 

Efficiency 

SET Adapted 

cooking space 

for electric 

Magic Chula 

  
x  

   
x  x  

  
x  

  
x  

Vegetatio

n 

PGT Small scale 

gardening, 

planting shady 

trees 

x  x  
 

x  
    

x  
 

x  x  
  

Sustainabi

lity 

SUM Recycling old 

materials for 

construction 

   
x  

       
x  

  

E
co

n
o
m

ic
 A

d
a

p
ta

ti
o

n
 

 
MFB Common space 

appropriate for 

business 

  
x x  x  

 
x  

    
x  x  x  

Living area 

transformed 

into a small 

shop (adjacent) 

     
x  

        

An income 

generating 

space is 

    
x  
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adapted 

(isolated) 

Living area 

transformed to 

accommodate 

cattle/husbandr

y 

 
x  

     
x  

      

Access to 

Credit and 

Financing 

Options 

AGY Involvement in 

a cooperative 

x  x  x 
           

Support from 

external forces 

GoB/NGOs/IN

GOs 

x  x  
 

x 
      

x 
   

S
o

c
ia

l 
A

d
a

p
ta

ti
o

n
 

Househol

d Growth 

and Social 

Dynamics 

HEX Room 

extension 

horizontal for 

additional 

sleeping space 

             
x  

Room addition 

horizontal for 

additional 

sleeping space 

 
x  

   
x  

 
x  

 
x  x  

   

Room addition 

horizontal for 

additional 

service space 

       
x  

 
x  x  

   

Room division 

for additional 

separate 

sleeping space 

x  
   

x  
       

x  
 

VEX Room addition 

vertical for 

additional 

sleeping space 

   
x  x  

 
x  

 
x 

  
x  

  

Room addition 

vertical for 

additional 

service 

    
x  

   
x 

  
x  

  

 Service spaces 

appropriated as 

additional 

sleeping space 

  
x  

    
x  

 
x  

    

Sleeping space 

converted into 

other functional 

spaces 

x  x  
 

x  
   

x  
 

x  
    

Common area 

appropriate for 

services 

x  x  
        

x  x  
  

Private 

Health 

and 

Hygiene 

Needs 

IAS Installing 

tubewell 

x  x  x  x  
 

x  x  
 

x  x  x  x  x  x  

Electric Motor 

Water Supply 

    
x  

  
x  

      

Toilet x  
 

x  x  x  x  x  x  x  
 

x  x  
 

x  
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Appendix E. 

 

Spatial Analyses and Calculations 

Two types of Space Syntax variables, namely ‘Integration’ and ‘Relative Asymmetry’ (RA), 

which are the basis for Space Syntax calculation (Hillier & Hanson, 1984), have been used in 

describing spatial relationships within the dwellings in this study. The basic concept of Space 

Syntax concerns the relationship of the individual spatial points with each other and the 

individual to the whole system. It also concerns the pattern of connections, the adjacency of 

spaces, and how they relate to the outside system. 

 

Mean Depth (MD) 

The Mean Depth (MD) is an essential quantifiable spatial quality of an individual point in the 

habitation complex. For each point, the computation of its MD is derived from the summation 

of the multiplication of several points at different depth levels in the entire building complex. 

The method for calculation and the logic of MD is presented thoroughly in several publications 

(Hillier et al., 1986; Hillier & Hanson, 1984, 1998). 

The relationship of space within a building complex C can be represented as a  graph of points 

and connecting lines. The depth between points a and b of spatial complex C is noted as D (a, 

b), and is equal to the minimum number of connections that must be used to reach b from a, or 

a from b. Then. 

The Mean Depth (MD) of point a in a complex C, where K = number of points in 

C is defined by the expression: 

 

The MD value is localized and cannot be compared across the building complex. It can be 

calculated with and without the exterior. When the exterior is included in the calculation, the 

outside of the complex is simply counted as one additional point. 

 

The Relative Asymmetry (RA) and the Real Relative Asymmetry (RRA) 

Both the variable Relative Asymmetry (RA) and spatial Integration (I) express the degree to 

which the space is included or excluded in the whole dwelling complex. The relative 

asymmetry (RA) value indicates the relative position and the integration of the individual space 



111  

into the spatial categories that make up the whole building. 

The Relative Asymmetry (RA) of point a in a complex C is defined by the expression: 

 

 

The Relative Asymmetry (RA) values cannot be compared across buildings, but they are very 

useful for comparing spatial integration within the individual setting, especially in dwellings 

with very small numbers of spaces (k ≥ 5). The interpretation of the RA value is somewhat 

counterintuitive, the lower the RA value, the higher the degree of integration of that space. 

The Real Relative Asymmetry (RRA) is a normalized version of RA, which allows it to be 

compared across the building systems. The RRA of a point a in a complex C (for all a, C; 0 

≤ RA (a, C) ≤1) is defined by the expression: 

The RRA value ranges from 0 to 1. Its interpretation is similar to that of the RA: the lower the 

RRA value, the higher the degree of integration of that particular space.  

 

 

 

 

Or  

RRA = RA/Dk 

 

Where Dk represents the D value of k number of spaces. 

The Spatial Integration value (I) 

The Integration value is more universal, and the interpretation is straightforward. The high 

Integration value coincides with the space with shallow and ringy quality, and the low 

Integration value is associated with deep and tree-like spatial quality. In simple terms, the 

higher the numbers indicate, the higher the level of integration of space with the whole unit. 

The Integration value is universal and normalized; therefore, it can be used for comparison 

across the built setting. 

I = Dk/RA 

RRA (a, C) = 
6.644k.log10 (k + 2) − 3.17k + 2 

 

k 2 − 3k + 2 
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or 

 

I = 1/RRA 

The Mean Integration value of a complex is derived from the average integration value of 

each point within the complex. The numerical consistency found among the Integration 

value of spatial types within the habitation complex, derived from samples of plans from 

a region or society, can be regarded as a ‘cultural pattern’. (Hillier & Hanson, 1984) have 

borrowed this idea from the evolutionary biology concept of ‘genotype.’ 

 

 

 

 

 

The End 


