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Abstract 

Dehradun, a city in foothills of Himalayas, is experiencing rapid urbanization and lifestyle shifts. Since 

it is the capital city of Uttarakhand, these changes are reshaping housing patterns and creating pressing 

challenges for architects to design spaces that can accommodate evolving user needs. This research 

aims to investigate how residential spaces in Dehradun have transformed over time, and how architects 

can design flexible, future-ready homes that anticipate long-term changes in user lifestyles, socio-

economic conditions, and urban form. While existing literature on urban housing addresses population 

growth and infrastructure pressures, there is limited focus on forecasting residential transformations 

driven by evolving user needs at the neighborhood scale. This research bridges that gap by examining 

user modifications and spatial patterns across two contrasting residential contexts in Dehradun. The 

methodology involves structured surveys, site visits, archival plan reviews, and policy analysis. A 

comparative case study approach is used to analyze Raipur, a rapidly developing mixed-use 

neighborhood, and Defence Colony, a planned but aging residential area. Timeline-based analysis 

(2000–2025) and a quadruple-layer framework of architect intent, engineering feasibility, user 

adaptations, and government regulations structure the study. This research explains the dynamics of 

residential transformation by integrating spatial analysis with evolving user needs, offering original 

insights into how urban form, plot size, and typology shape housing evolution. It also provides practical 

suggestions to policymakers, urban planners, and community stakeholders for embedding flexibility 

and sustainability in future designs. The value of this research lies in its predictive perspective, enabling 

architects and planners to design resilient housing models that evolve with socio-cultural, economic, 

and generational shifts, thus ensuring long-term sustainability and adaptability. This study assesses 

residential changes, such as vertical extensions, adaptive reuse, and retrofitting, which often diverge 

from initial architectural intent but fulfill user needs. It also identifies the complex interaction of user 

behavior, architectural foresight, engineering feasibility, and policy regulations in shaping the long-

term transformation of residential spaces. 
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INTRODUCTION 

Across the globe – and even more so in rapidly 
developing nations like India – the nature of 
housing is being redefined by urban expansion, 
shifting demographics, and evolving lifestyles. As 
cities grow denser and technologies reshape daily 
life, homes are no longer static shelters but dynamic 
spaces that must respond to changing human, 
social, and environmental needs. In this context, 
Dehradun stands at a crucial threshold, balancing 
its traditional residential fabric with the pressures 
of modernization and urban growth. This study 
seeks to develop strategies for future-ready 
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residential design – housing that is not only sustainable and flexible, but also capable of evolving with 
its users over time, ensuring enduring comfort, adaptability, and resilience in a rapidly transforming 
urban landscape. 
 

In response to evolving residential needs and urban transformation, this study formulates research 

questions exploring how spatial, technological, sensory, and policy factors shape housing flexibility 
and adaptability, guiding the creation of future-ready, user-responsive designs for Dehradun. 

 

Spatial configurations in residential design must be envisioned as dynamic systems capable of 
evolving over time to support flexibility and adaptability, aligning with the ideas of Pardis Ahkami and 

Ahmad Pourmokhtar (2023) [1], who emphasize that adjustable design elements enhance both comfort 
and long-term usability in homes. As urban growth and demographic shifts continue to reshape living 

environments, the integration of adaptive technologies has become crucial for enhancing comfort, well-
being, and sustainable use – a perspective supported by Binh Vinh Duc Nguyen and Andrew Vande 

Moere (2024) [2], who envision robotic and responsive architectural systems that adapt dynamically to 
occupants’ evolving needs. 

 
Alongside technological responsiveness, multi-sensory and sustainable design approaches strengthen 

the emotional connection between users and their homes, a concept explored by Keunhye Lee (2022) 
[3], who highlights the significance of sensory experience in creating emotionally rich and meaningful 

residential spaces. Meanwhile, user-driven modifications vary across rapidly developing and planned 
communities, influenced by social, economic, and environmental factors – a phenomenon discussed by 

Renata Jóźwik (2024) [4], who links adaptive behavior and transformation to the accessibility and 
socio-spatial fabric of neighborhoods. 

 

The evolution of flexible residential layouts depends on the coordination between design intent, 
engineering feasibility, and policy frameworks, a relationship examined by Sofie Pelsmakers and Elanor 

Warwick (2022) [5], who argue that adaptability results from collaborative design and effective 
regulatory integration. Similarly, spatial transformations over time reflect the shared influence of 

architects, engineers, and users – as observed by Seyedeh Maryam Moosavi et al. (2025) [6], who 
identify social and cultural patterns as central to shaping flexible architectural systems. 

 
Ultimately, strategic design interventions that anticipate future needs and enable incremental 

upgrades ensure that housing remains sustainable, resilient, and responsive to user lifestyles – an idea 
reinforced by Baher Ismail Farahat and Helga Omar Alaeddine (2023) [7], who propose transformable 

architectural frameworks that adapt both physically and psychologically to changing user demands. 
 

The study focuses on two contrasting residential communities in Dehradun – Raipur and Defense 
Colony – to examine how different urban contexts influence residential adaptability between 2000 and 

2025. Raipur, characterized by rapid growth, mixed-use development, and diverse housing typologies, 
represents an organically evolving neighborhood where user-driven transformations, such as vertical 

extensions, mixed-use conversions, and informal additions, are prominent. In contrast, Defense Colony 
exemplifies a planned residential neighborhood with larger, uniform plots and well-structured layouts, 

where changes primarily occur through renovations, façade modifications, and interior upgrades 

reflecting generational and lifestyle shifts (T. Schneider and T. Jeremy, 2005) [8]. 
 

Although the research scope is confined to these two areas, they collectively capture the diversity of 
Dehradun’s urban fabric, making the findings relevant to broader residential settings experiencing 

similar transitions. The study adopts a qualitative, comparative case study approach, supported by 
timeline-based and spatial analysis to track housing evolution over time (K. Chen et al., 2024) [9]. Data 

is derived from surveys, site observations, historical housing plans, and municipal records, providing 
both spatial and behavioral insights into adaptation patterns. To ensure the credibility and practical 

relevance of the results, the analysis is further validated through expert opinions from architects, civil 
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engineers, and planners, strengthening the study’s applicability in guiding future-ready and flexible 

housing design strategies across (E. Hossein, 2017) [10]. 

 

LITERATURE REVIEW 

The central idea guiding the research is formed by the growing need for flexibility and adaptability 

in contemporary residential environments. This section synthesizes scholarly work that considers how 

homes evolve, how user needs change, and how architectural strategies can support safe and adaptable 

transformations, after the discussion of urban pressures and changing household structures in Dehradun. 

Literature collectively builds the case that living spaces are compelled to respond to shifting family 

patterns, diverse lifestyles, and evolving social conditions. However, despite substantial scholarly 

discourse, significant gaps persist on neighborhood-level transformations, user-driven modifications, 

and contextual approaches suitable for cities like Dehradun. This review, therefore, positions the present 

study within the wider field of adaptable architecture, outlining what is known, what challenges persist, 

and why further investigation is required in the context of rapidly changing Indian hill cities. 

 

The concept of flexibility in residential architecture is continuously mirrored in current scholarship 

as a vital ingredient in achieving comfort, user satisfaction, and sustainable living in the long run. 

Ahkami and Pourmokhtar believe that rigid, fixed layouts become very obsolete once household needs 

start changing, leading to expensive and inefficient renovations. Their work presented different ways 

to provide adaptable features in homes, such as movable partitions, modular furniture, and 

transformable spatial arrangements, making them evolve organically and reducing physical and 

psychological stresses on residents. This understanding is reinforced by Schneider and Till (2005) [8], 

who argue that flexible housing should be designed as an open system that enables user participation 

and incremental change over time rather than as a fixed architectural product. Pelsmakers and Warwick 

go on to reinforce that adaptability is not only about space but also emotional in nature, enhancing 

residents perceived control over their living spaces, and thereby promoting personal well-being. In 

essence, their work reinforces how the home should be capable of accommodating life’s 

unpredictability and give residents the ability to change their personal environment upon fluctuating 

circumstances. 

 

Building on these arguments, Magdziak defines flexibility as a universally needed quality, 

irrespective of age and household type, stating that residences must act like a “fourth dimension” – 

always able to shift and morph to meet new needs. She indicates that flexible architecture is fully aligned 

with the principles of sustainability, in that it diminishes the need for costly structural changes while 

making better, long-term use of space. This thinking converges with Farahat and Alaeddine’s discussion 

of transformable architecture, as represented in international case studies such as the Suitcase House 

and Safe House. The authors demonstrate that flexible design enhances both functional and emotional 

experience by allowing spaces to adjust to varied psychological and environmental contexts. Taking 

these two studies together thus provides a firm grounding in the physical and phenomenological aspects 

of adaptable housing – a necessary framework for cities whose growth is both rapid and unpredictable. 

 

Beyond individual dwellings, urban-level changes also represent a crucial driver of residential 

landscapes. Jóźwik’s work discusses how neighborhood-level change affects the sense of belonging 

and place attachment among residents and maintains that successful adaptation is related to 

accessibility, integration, and the quality of public infrastructure. Her case study of Milan’s Bicocca 

district highlights how long-term urban transformation needs to balance social, cultural, and 

environmental concerns – a finding acutely relevant to Dehradun, given the often-asymmetrical manner 

in which urban growth may or may not affect each neighborhood (Moosavi et al., 2025) [6]. Similarly, 

it articulates the need to understand how spatial configurations and associated cultural practices present 

lived experiences, particularly in historic or traditional neighborhoods. Their systematic review 

revealed major gaps in the current literature: a lack of real-time user data; limited interdisciplinary 

approaches; and underrepresentation of particular demographics. These findings emphasize how 
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context-sensitive studies, such as the present research, are needed, particularly those that span spatial, 

social, and cultural realms. 
 

While most study centers around adaptability within existing architectural frameworks, emerging 
research explores advanced technological approaches. Nguyen and Moere propose adaptive architecture 
enhanced by robotic systems capable of dynamically transforming spaces in accordance with users’ 
needs. They identify critical challenges such as user privacy, conflicting requirements of occupants, and 
the difficulty of cultural integrations of such systems within communities. Although technologically 
advanced, these highlight a broader point – that adaptability needs to consider not only physical space 
but user psychology, social dynamics, and ethical considerations. Complementing this, Chen et al. [9] 
introduced large-scale computational tools through the ReCo dataset for analyzing residential layouts 
at a massive scale, thereby enabling AI-assisted planning and pattern recognition across thousands of 
communities. The technological turn in spatial research underlines the potential of data-driven planning 
but also reveals that the meaningful application of such tools has not yet been extended to the Indian 
context or the neighborhood scale. 
 

Another important dimension that emerges from literature is that of the sensory and emotional 
experience of space. Lee’s work underlines that architecture is experienced through the body, not solely 
through visual aesthetics; movement, materiality, acoustics, along with sensory engagement, contribute 
to the emotional quality of interior environments. This supports the notion that residential adaptability 
needs to transcend functional rearrangements towards considerations of impacts upon lived experience, 
comfort, and psychological well-being. 
 
Gaps in Existing Research Identified 

Despite the breadth of literature, several key gaps justify the necessity of this study. First, much of 
the existing research focuses on interior or building – scale adaptability, while comparatively little 
investigates neighborhood-scale transformations – the level at which informal modifications, plot 
constraints, and regulatory oversight most visibly interact. Second, studies often examine formal, 
designed adaptability, but there is limited understanding of informal or user-driven modifications such 
as those seen in rapidly developing neighborhoods like Raipur. Third, while many works address 
flexibility in general terms, few explore how hill-city contexts, with their unique topography, heritage 
fabric, and infrastructural limitations, influence the feasibility of residential adaptation. Finally, 
although several studies highlight technological innovation, they seldom address practical, low-cost 
strategies relevant to mid-sized Indian cities. 
 
Contribution and Novelty of This Research 

The present research bridges these gaps by examining residential transformation at the neighborhood 
scale in Dehradun, comparing patterns of planned and unplanned development. It brings user 
perceptions, spatial mapping, timeline analysis, and expert validation together on one platform to come 
up with a holistic, context-specific view which is mostly lacking in existing scholarships. Its novelty 
lies in forecasting residential evolution in a mid-sized Indian hill city and proposing design and policy 
strategies for safe, flexible, and future-ready housing. 
 
RESEARCH METHODOLOGY 

The research on evolving residential spaces with changing user needs seeks to explore in detail how 
the need for flexible, adaptive, and sustainable design responsive to lifestyle, technology, and socio-
economic shifts has developed over time. It will identify spatial and behavioral drivers for housing 
transformation and further develop strategies that make homes future-ready and environmentally 
responsive. 
 

The research uses a qualitative and comparative method in achieving the aim by applying case 
studies, surveys, and spatial analysis. Such a method would help in the study of real-life transformations 
of housing and user experiences, which can provide more detail regarding how adaptability and design 
intent evolve over time. 
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The study is conducted in Raipur and Defence Colony, two contrasting residential areas in Dehradun 
chosen for their distinct urban characteristics. 

 
Raipur represents one of the fast-developing mixed-use localities with diverse housing typologies, 

reflecting the demands of urbanization and changing user needs. Defence Colony, on the other hand, is 
a master-planned residential colony with larger, regular plot sizes and independent houses, now 
undergoing gradual transformation at a generational level with renovations and lifestyle-driven changes. 
 

This comparative choice enables the capture of how urban form, plot size, and housing typology 
influence user adaptability and spatial evolution over time. 
 

The study also incorporates Google Maps area plans for both Raipur shown in Figure 1 and Defence 
Colony shown in Figure 2, so that spatial growth patterns, street networks, and transformation trends 
can be visually represented and contextual understanding of their diverging development trajectories 
can be drawn. 
 

            
Figure 1. Raipur satellite view.   Figure 2. Defence.co satellite view. 
 

Data collection in this study is done through surveys, interviews, and on-site observations of various 
residential transformations across Raipur and Defence Colony in Dehradun. These surveys included 
residents in order to have a comprehensive understanding of the modifications driven by the users 
themselves and their views about adaptability. 
 

Site observations document physical changes like added floors, parking areas converted to other uses, 
and interior renovations, while providing real-time evidence of spatial evolution. Secondary data from 
municipal archives, records of planning, and housing policies further contextualize these changes, 
offering a comprehensive view of the individual and systemic factors driving residential change. 
 

This research looks at residential transformation over the 25-year timeline of 2000–2025 and thus 
allows for the understanding of the housing adaptation trends, both historical and contemporary. To 
visually represent this analysis, the comparative images of transformation for Raipur and Defence 
Colony have been included for the years 2010 (Figure 3a,b); 2015 (Figure 4a,b); 2020 (Figure 5a,b); 
and 2025 (Figure 6a,b), respectively. These images represent the progressive urban and architectural 
transformation of both areas, depicting building typologies, density, and a shift in spatial usage. Such 
temporal mapping will help evaluate how design practices, user modifications, and changes in lifestyles 
have influenced residential transformation over time, developing a clear visual narrative of Dehradun’s 
housing landscape. 
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Figure 3(a). Raipur Satellite view 2010.    Figure 3(b). Defence Colony Satellite view 2010. 

 

   
Figure 4(a). Raipur Satellite view 2015.    Figure 4(b). Defence colony Satellite view 2015. 

 

   
Figure 5(a). Raipur Satellite view 2020.   Figure 5(b). Defence colony Satellite view 2020. 
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Figure 6(a). Raipur Satellite view 2025.   Figure 6(b). Defence colony view 2025. 

 

Housing Adaptation Summary (2000–2025) 

The questionnaire probes into user experience and housing adaptation in terms of satisfaction, 

flexibility preferences, and renovation behavior. It uses the Likert and Stapel scaling to quantify the 

perceptions of comfort, spatial efficiency, and long-term adaptability, analyzing the impact of 

demographic, social, and economic factors on transformation decisions. Comparative feedback has been 

sought from Raipur and Defence Colony, highlighting how planning patterns and plot sizes shape user-

driven flexibility with an associated link between architectural intent and behavioral adaptation. 

 

Table 1. Comparative analysis of housing adaptation processes in Raipur and defence colony (2010–

2025) 

Year Raipur (unplanned / organic) Defence colony (planned / 

structured) 

Key adaptation 

parameters 

2010 Early user-led extensions and mixed-use 

conversions began modifying original 

layouts. 

Homes retained original layouts 

with minimal changes, showing 

slow adaptation. 

Extensions, functional 

conversion, layout retention. 

2015 Increased vertical expansions and mixed-

use adaptations for commercial use 

within residences. 

Gradual renovations and façade 

upgrades reflecting lifestyle-based 

adaptations. 

Vertical growth, renovation, 

façade modification. 

2020 Compact, self-built structures adapted 

through informal expansions and spatial 

improvisations. 

Planned houses evolved through 

interior modernization and 

infrastructure improvement. 

Informal shelters, interior 

upgrades, infrastructure 

adaptation. 

2025 Densely packed houses with irregular 

orientations, visible add-ons, and high 

morphological variation. 

Uniform, structurally consistent 

houses with organized spacing and 

subtle retrofitting. 

Morphological change, 

spatial order, retrofitting. 

 

The qualitative comparative case study approach, therefore, effectively captures the social and 
design-based aspects of flexibility. It also highlights how user experiences intersect with architectural 
intent over time. Analyzing Raipur and Defence Colony, the methodology brings forth a balanced 
understanding of practical challenges and contextual variations in residential transformation. The above 
foundation helps formulate strategies for future-ready residential buildings in Dehradun while ensuring 
that designs are adaptive, user-responsive, and capable of evolving with evolving lifestyles and urban 
conditions. 
 
RESULTS AND DISCUSSION 

The findings of this survey show a strong and continuous intent among the residents to adapt and 
improve their homes, which is in direct correlation with this study’s earlier motivation to understand 
user-driven transformation in the residential environment of Dehradun. One finds a clear pattern 
wherein households are actively modifying their living spaces while also aspiring toward future-ready, 
flexible, and sustainable solutions for housing. This corroborates the wider argument that in rapidly 
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growing hill cities, residential design needs to not only adhere to but actually adapt to changing 
aspirations and spatial demands. 

 
A key finding is the motivation for home modification. From the analysis of the self-reported drivers 

by residents themselves (see Figure 7), modern amenities – with a mean score of 6.87, aesthetic upgrade 

6.77, increase in family size 6.74, and changing lifestyle 6.65 – are the clear drivers for modifying 

homes. These aspirations also reflect the national demographic shifts toward nuclear families and multi-

functional domestic spaces. The high means further reinforce the necessity for flexible layouts that can 

accommodate the evolving routines of occupants while ensuring long-term structural safety. 

 

 
Figure 7. Motivation for home modifications or improvements among residents. 
 

Future preferences further accentuate the rising trend toward sustainable living and spatial flexibility. 
There was a strong agreement among residents on the flexible use of spaces, ease of expansion, and 
energy efficiency in house systems, as portrayed in Figure 8. This reveals that people are 
environmentally conscious and at the same time expect their houses to evolve without any major 
structural disruption. Such attitudes justify arguments for modular planning, integrated service 
corridors, and pre-enabled vertical expansion in new housing. 

 
However, despite enthusiasm for adaptation, significant hurdles exist that stand in the way of 

residents who attempt home improvement. Government restrictions (182 responses) and controls at the 
level of society (180 responses) form the two most significant barriers, indicating procedural delays and 
norms within society that limit personal agencies in modifying existing structures (Figure 9). Other 
concerns – fear of causing structural damage and having little technical knowledge or access to 
professional support – further curtail the ability of residents to safely adapt to their homes. These 
findings highlight with clarity a key need for clearer regulatory frameworks and accessible technical 
guidance. 

 
Neighborhood change perceptions add a further level of complexity. Most of the respondents think 

their neighborhoods have strongly altered in the last 10 to 15 years, but opinions regarding this are 
sharply divided on the issues of increased mixed-use development. Attitudes toward the adaptability of 
the internal layout are also inconsistent (Figure 10) and the existing houses are not perceived to be 
adaptive universally. This mixed perception suggests that neighborhood change is evident, but the 
qualitative attributes of such change may not exactly conform to the residents’ expectations. 
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Figure 8. Residents’ expectations and priorities for future housing design and adaptability. 

 

 
Figure 9. “Motivation for home modifications or improvements” bar chart. 

 

 
Figure 10. Evaluation of living conditions (quality ratings chart). 
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Nevertheless, the general level of satisfaction with living conditions is high. Convenience, 

ventilation, security, and access to services were highly rated (Figure 11). However, the metric “Ease 

of modifying spaces” received notably lower ratings, indicating a disconnect between satisfaction with 

present conditions and with the ability to improve them. The distribution of preferences in Image 4, 

having 19 respondents for “Renovate” and for “Rebuild it”, further underlines the preference for more 

supportive trajectories towards the adaptation of homes. 

 

 
Figure 11. Renovate / rebuild / demolish decision (donut chart). 

 
These results, in sum, affirm the central argument of this research: residential architecture in 

Dehradun has to move toward adaptive, policy-supported, and technically informed models. The 
findings clearly indicate residents’ preferences for flexible, sustainable, and expandable homes yet 
being constrained by regulatory, technical, and structural bottlenecks. Therefore, responsive governance 
for strategic design interventions is key to enabling safer, efficient, and future-ready residential 
evolution. 
 
CONCLUSION 

The present study attempts to comprehend how residential architecture in Dehradun is transforming 
under strong forces of rapid urbanization, shifting socio-economic patterns, and changing household 
requirements. Based on the discussion carried out in the previous section on transformation trends, 
lessons from literature, and evidence from surveys, all put together indicate that there is a clear shift of 
the residential landscape of this city from static and single-purpose dwellings to more flexible, 
adaptable, and user-responsive forms of housing. This research shows that such changes are neither 
homogenous nor haphazard but are dictated by morphology at the neighborhood level, regulatory 
clarity, economic drivers, and access to technical knowledge. 
 

Across the two case contexts – Raipur and Defence Colony – the study reveals distinct yet 
complementary modes of transformation. Raipur exhibits a higher degree of vertical expansion, mixed-
use conversion, and incremental modification, largely driven by economic pressures, plot constraints, 
and a strong desire for functional flexibility. In contrast, Defence Colony shows slower, more regulated 
adaptation, with changes focused on interior reorganization, façade enhancement, and service 
upgradation. Despite these differences, residents across both neighborhoods express a strong aspiration 
for homes that are easier to modify, structurally prepared for future expansion, and capable of 
accommodating evolving lifestyle needs. The survey results further emphasize this trajectory, with high 
levels of agreement for flexible floor plans, sustainable materials, and energy-efficient systems, 
alongside a clear willingness to invest in such improvements. 
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At the same time, the research identifies considerable barriers to safe and effective adaptation. 

Government regulations, community restrictions, lack of technical knowledge, and concerns regarding 

structural safety emerge repeatedly as dominant obstacles. Such factors not only delay resident-led 

transformation but also lead to unsafe, ad-hoc modifications that compromise long-term resilience. The 

findings thus again stress the need for policy frameworks that streamline approval processes, widen 

access to technical assistance, and promote compliance through clearer and more supportive guidelines. 

 

Overall, the research underlines the need for designing residential environments that are intrinsically 

adaptable, with the help of modular layout designs, integrated service corridors, and structural systems 

capable of upgrading incrementally. These would be imperative to address short-term resident needs 

and ensure resilience against future demographic and environmental changes. While the research 

focuses on Dehradun, the implications extend to other mid-sized Indian cities facing similar growth and 

transformation pressures. Further work might develop this foundation through the examination of 

material innovations, digital permitting systems, and community-based design models that further 

enhance housing adaptability. Using an integrated, analytical, and empirical approach, this study, 

therefore, provides key insights into how architects, planners, and policymakers look to shape future-

ready residential design in rapidly evolving urban contexts. Similarly, modular planning, movable 

components, and multifunctional spaces as core principles of flexible architecture that enable buildings 

to respond effectively to changing user requirements throughout their lifecycle [10]. 
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APPENDICES 

This appendix presents the complete survey instrument used for primary data collection from 

residents. It includes structured and semi-structured questions designed to assess flexibility, 

sustainability awareness, satisfaction levels, and transformation motivations (Appendix). 

 

Appendix A – Survey Questionnaire 

• Full list of questions used for data collection. 

https://www.semanticscholar.org/author/Seyedeh-Maryam-Moosavi/2341862465
https://www.semanticscholar.org/author/C%C3%B2ssima-Cornad%C3%B3/2404813512
https://www.semanticscholar.org/author/Chiara-Garau/2272602819
https://www.researchgate.net/profile/Helga-Alaeddine?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19


 

 

Design Strategies for Future Ready Residential Buildings: A Case for Dehradun                     Bahuguna and Verma 

 

 

© JournalsPub 2026. All Rights Reserved 44  
 

Likert Scale 

Used to measure: 

Level of agreement on flexibility & sustainability features Satisfaction & comfort ratings in homes 

Example: rating satisfaction from 1 (very low) to 7 (very high). 

 

Appendix B – Raw Survey Data & Statistical Tables 

• Data sheets of resident responses. 

• Mean values, charts data (for motivation, future preferences, barriers, etc.). 

 

Appendix C – Case Study Maps & Spatial Plans 

• Google Maps area plans for Raipur & Defence Colony. 

• Building layout change diagrams. 

• Street network mapping. 

 

Appendix D – Timeline-Based Transformation Images 

• Transformation visuals for 2010, 2015, 2020, 2025 for both locations. 

 

Appendix E – Expert Interview / Validation Notes 

“To ensure the credibility and practical relevance of the results, the analysis is further validated 

through expert opinions from architects, civil engineers, and planners …”  

 

Appendix F – Policy & Regulation Documents (Extracts) 

• Relevant building bylaws/regulations for Dehradun. 

• Proof of regulatory challenges as identified in results. 

 

Appendix G – Additional Photographs / On-site Observations 

• Construction typologies. 

• Vertical expansions. 

• Mixed-use transformations. 


