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Editorial

This issue of SPACE, SPA Journal of Planning and Architecture includes ten articles that offer insight into
diverse research topics that aim to compare the architectural curriculum in Indian Institutions; to correct
the expression for density of population in urban areas; to study of land readjustment mechanism in Madhya
Pradesh; to study of unauthorized land Colonization in Madhya Pradesh; to evaluate the impact of Odisha
Housing Policy; to map socio-physical realities of indigenous settlements in contemporary Mumbai; to
conserve the vernacular heritage resources of Banal cultural landscape of Uttarkashi, Uttarakhand; to
develop conservation strategies of the Gingee fort complex in Tamil Nadu; to study legislative provisions
and seasonal River Systems of Vishwamitri River, Vadodara; and to study planning implications of
emergence of gated communities in large cities like Delhi.

“Comparative Analysis of Architectural Curriculum in Indian Institutions: A Comprehensive Study”
employs quantitative research methodology to understand the differences in curriculum design, course
offerings, and educational approaches among six Indian institutions. The findings of this research have the
potential to inform prospective students, educators, and policymakers about the diverse academic offerings
in architectural institutions.

“Density — DenCity: Correcting the Expression for Density of Population in Urban Areas,” questions the
term ‘density of population’ is defined as the number of people living per unit ‘area’ (two-dimensional unit)
and argues for adding the third dimension of space proposing the concept of DenCizy. Furthermore, the
application of DenCi#y is illustrated through two neighbourhoods, Prem Nagar, J-Block, Nangloi, in
western Delhi, and Uniworld City, the new township of Gurugram in Haryana.

“Study of Land Readjustment Mechanism in Madhya Pradesh: Under the MPTCP Act of 1973 and 2019”
delves into three Land Assembly models: the Land Acquisition, Mutual agreement, and the Plot
Reconstitution methods under “Town Planning Scheme (TPS)” implemented in the state of Madhya
Pradesh. The study focuses on the plot reconstitution method, which was amended in the year 2019 to a
(50-50) model to the earlier (80-20) Split model.

“Unauthorized Land Colonization in Jabalpur, Madhya Pradesh: Study of Unauthorized Colonies and
Regularization Rules” identified various factors responsible for 62% of the total housing subsystem as per
the Master Plan 2021 of Jabalpur. Authorities, including the Municipal Corporation, Jabalpur Development
Authority, TNCP, and the Land Revenue Department, have taken actions to curb its growth. The study aims
to understand the development process, issues, causes, regularization policies, colonizers strategies, and
potential problems in unauthorized colonies.

“Evaluating the impact of Odisha Housing Policy: Critical analysis of the models of affordable housing
policy” discusses details of seven models for sustainable urban development introduced under Odisha’s
"Policy for Housing for All in Urban Areas, 2015" and its improved version "Odisha Housing for All Policy
for Urban Areas, 2022." This paper examines the effectiveness of these policies in addressing
Bhubaneswar’s housing shortage through case studies and primary surveys. Recommendations include
broadening the policy's focus to encompass all societal sectors, introducing microfinancing options,
retaining land banks to increase affordable housing inventory, and facilitating transit accommodations and
rental housing complexes.

“Mapping Socio-Physical Realities: Mumbai's Indigenous Settlements in Contemporary Times” presents
three case studies of urban villages in varying contexts to gain a deeper understanding of the growing
concerns in communities about shifting land uses and development pressures. The research methods
employed are on-ground interviews, documentation, physical surveys, and both unstructured and structured
interviews with residents. Data analysis highlights the relevance of development control and current real
estate pressures on native communities and their livelihoods in the metropolis.

“Cultural Landscape of Uttarkashi, Uttarakhand: Case of Koti, Bakhreti, Gair and Pujeli Banal” research
delves into the intricate tapestry of the Cultural Landscape of the Banal region, focusing on its renowned
Earthquake-Resistant Architecture, also known as Koti Banal Architecture. Through comprehensive
analysis, this research highlights the multifaceted challenges confronting the Banal settlements. In
response, this paper advocates for holistic approach to the conservation management plan that balances the
preservation of the Banal Cultural Landscape heritage with socio-economic development and



environmental sustainability.

“Conservation Strategies of the Fort Complex: Case of Gingee Fort, Tamil Nadu,” delves into the
integration and historical evolution of Gingee Fort's natural and designed military landscape, as well as its
architectural ingenuity and functional role within the Deccan region. The research employs a methodical
four-stage approach, commencing with a review of the historical context to establish a foundational map
and timeline. This is followed by on-site inspections and the gathering of data to create a map of heritage
resources. Key findings highlight the fort's distinctive architectural synthesis and its pivotal role in regional
defense. The final stage proposes a master plan for sustainable development, conservation guidelines, and
a management framework to preserve the fort's historical integrity while emphasizing the importance of
promoting local traditions and environmental sustainability.

“Legislative Provisions and Seasonal River Systems: A Case of Vishwamitri River, Vadodara, Gujarat,”
adopts content and frequency analysis to examine disparities in the existing legislative provisions as
outlined in the Development Acts, Regulations, Guidelines, and policies initiatives by various authorities
pertaining to river-centric urban planning and their implementation in planning decision-making. Spatial
analysis of the river system conducted through a longitudinal analysis of satellite images from 2000 to 2020
highlights the structural changes in the river systems due to shortcomings in the provisions. The findings
underscore the urgent need to revise legislation and policies to incorporate a scientific understanding of
seasonal river systems and environmental planning principles, thereby addressing the current water crisis.

“Planning Implications of Emergence of Gated Communities in Large Cities: Case of Delhi,” compares
gated community in Siddhartha Extension and non-gated community in Bhagwan Nagar in Delhi intending
to understand social implications. The study highlights contrasts in the acceptance of outsiders, perceived
security, amenities, ease of movement, public access, and community bonding between the two areas. The
study suggests proper interventions to counter the implications of gated communities, there is a need to
fulfil aspirations for security, privacy, and exclusivity while improving access, reducing segregation, and
providing high-quality facilities. Proper interventions include management approaches, design
interventions, and planning decisions surrounding gating and segregation.

(CHITRAREKHA KABRE)
Editor
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Abstract: In the post-independence period, formal architectural education in India began to take shape, heavily
influenced by global architectural trends and an increasing recognition of the importance of trained architects in urban
development and infrastructure planning. Today, India hosts a diverse array of institutions and universities offering
architectural education, significantly contributing to the country's architectural talent and industry. However, these
institutions often harbour biases towards either technical or creative subjects, a fact not always evident to prospective
students. This research presents a comparative analysis of the architectural curricula offered by six esteemed
institutions of architecture in India. The study aims to provide a comprehensive understanding of the differences in
curriculum design, course offerings, and educational approaches among these institutions. It further explores the
overall inclination of the curricula towards creative thinking, technical subjects, humanities, research, skill
development, and choice-based electives. The research methodology employs a quantitative approach, focusing on
the comparison of curriculum structures based on the allocation of credits to different subjects as provided by the
respective institutions. A web graph derived from this data offers a visual representation of the relative emphasis on
various components within the curricula. As the architectural field continues to evolve, understanding how educational
institutions tailor their curricula to meet the demands of contemporary practice is imperative. The findings of this
research have the potential to inform prospective students, educators, and policymakers about the diverse educational
offerings in architectural institutions. This information can guide students in making informed decisions about their
architectural education and help institutions benchmark their programs against peers.

Keywords: Architectural Education, Institute Ideology, Course Curriculum, Curriculum Inclination
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challenges, it is essential to examine how
educational institutions adapt their curricula to
Architectural education, the cornerstone of a prepare graduates for this dynamic landscape.

thriving profession, stands at the intersection of
creativity, technology, and cultural evolution.

1. Introduction

Globally, architectural education is regulated
. . . by organizations such as the Royal Institute of
The ar(?hltectural .Currlculurn plays a S:ruc1a1 rple British Architects (RIBA), the National Council
in shap e the designers oftpmorroyv, influencing of Architectural Registration Boards in the USA,
the trajectory of the built environment and and the Council of Architecture in India. These

societal well-being. As the practice of . . . . :
hitect ) ‘ ¢ chanei lobal bodies play a vital role in shaping the curricula
archifecture evolves fo meet changing globd that train the architects of tomorrow (Desai



Pratyoosh Madhavi, Ankit Kumar, et al

Comparative Analysis of Architectural Curriculum

2006). Additionally, international organizations
like the International Union of Architects (UIA)
and UNESCO have established guidelines for
architectural education. These guidelines
emphasize the importance of subjects such as
Architectural Design, Building Construction,
Energy Efficiency, Project Management, and
Professional Practice in the curriculum. They
emphasize the need for architectural students to
engage with complex design projects and stay
updated with the evolving profession (Kumar
2010).

In India, architectural education is overseen
by the Council of Architecture (COA), which has
witnessed a significant increase in the number of
architecture colleges in recent years (COA 2023).
However, this expansion has raised concerns
about the commercialization of architectural
education at the expense of quality. The COA
envisions architectural education as a holistic
blend of humanities, science, art, and technology,
embracing multidisciplinary interactions and
addressing national priorities such as energy
conservation, environmental protection, and low-
cost housing (COA 2023). The -current
architectural curriculum structure in India,
largely unchanged since the 1980s, faces the
challenge of adapting to the changing educational
landscape and the availability of vast online
resources. It is not only the content but also the
learning environment that matters, as it provides
students with a platform for knowledge
acquisition and broadens their horizons (Desai
2006).

The purpose of this study is to conduct a
comparative analysis of the curricula offered by
six eminent Indian institutions, with a specific
focus on the allocation of credits to different
subjects within these curricula. This research
aims to explore the nuances of these educational
approaches, seeking to answer fundamental
questions about them. How do these institutions
emphasize  creative  thinking,  technical
knowledge,  humanities,  research, skill
development, and choice-based electives within
their curricula? What does the distribution of
credits reveal about the priorities and inclinations
of these institutions in shaping the architects of
the future?

The significance of this study extends beyond
academic inquiry. It has practical implications for
prospective  architectural students, offering
insights into the diverse educational offerings of
these renowned institutions. For educators, it
provides a platform for self-assessment and
benchmarking against peers. Policymakers can

benefit from a deeper understanding of the
educational landscape, facilitating data-driven
decisions to advance architectural education in
India.

The following sections will discuss the
literature review, research methodology, data
analysis, and the findings of this comparative
study, offering a comprehensive view of the
architectural curriculum in these institutions and
their implications for the future of architectural
practice and education.

2. Theorizing Knowledge, Skills, and
Research in Design Studio

The current generation of students’ approach to
design studios is different from that of traditional
scholars. Many researchers are exploring various
aspects of architectural pedagogy. Architectural
education comprises two major components:
imparting theoretical knowledge and the testing
of this knowledge through practical application in
the form of Architectural Design Studios. Many
researchers have worked on the efficacy of
traditional studio-based pedagogy in architectural
education. Al-Hagla (2012) has explored the role
of design studios in architectural education.
Burkay Pasin’s (2017) study investigates the
theoretical bases and practical challenges of the
knowledge/skill dichotomy in the design studio.
Ryan Hargrove (2012) has researched design
pedagogy, particularly the role of design studios
in fostering innovation and creativity in
architecture education. His work emphasizes that
studying creativity as a self-regulatory
metacognitive process is timely and important for
design education.

Ashraf Salama (1995) has conducted
extensive research on architectural education,
including the evaluation of studio-based learning
as a means to enhance design education and
creativity in students. There are researchers like
Levent Kara (2015), Soliman et al. (2019), Doyle
and Senke (2017), and Goldin et al. (2022), who
have made significant contributions to the
understanding of how technology and digital
tools can be integrated into architectural
education, offering insights into  the
transformative potential of technology in the
design studio and the learning experience of
architectural students (Doyle and Senske 2017,
Goldin et al. 2022; Kara 2015; Soliman et al.
2019). Some researchers have worked on
multidisciplinary and experiential learning in
architectural education. Researchers such as Bing
(2001), Duarte (2007), Cheng (2014), and Fortin
(2022) have collectively contributed to the
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domain. Their studies emphasize the advantages
of collaborative projects that involve students
from various disciplines, real-world engagement,
and community-based initiatives. = These
researchers ~ emphasize  the  value  of
interdisciplinary collaboration and hands-on
experiences as effective educational tools,
highlighting on how architectural students can
benefit from and contribute to resolving of
complex urban, environmental, and societal
challenges.

Few studies conducted in the West have
undertaken direct comparisons of the strengths,
weaknesses, and outcomes of different
pedagogical ~models  within  architectural
education (Fokdal et al. 2020; Leathem et al.
2019). While existing literature offers valuable
insights into individual pedagogical approaches,
a noticeable gap remains in comprehensive
comparative studies. These gaps leave educators,
students, and institutions without a clear
understanding of the relative advantages and
disadvantages of  various  pedagogical
approaches.

Institutions of higher education should
provide students with clear insights into the
pedagogical models they adopt and the
anticipated learning outcomes. Despite the
variance in pedagogical approaches among
architectural schools, prospective students often
lack a comprehensive understanding of the
potential consequences of their choice of
institution. The present research aims to address
this concern through a comparative analysis of
four case studies, providing comprehensive
examination of the pedagogical landscape in
architectural education and its implications for
student development.

3. Methodology

This study conducted a comparative analysis of
the curricula in six Indian architectural institutes,
utilizing course content available on their official
websites. The year chosen for the study is 2022.
The curriculum content was systematically
categorized into six key areas: i) Design-Oriented
Subjects: Core subjects that foster the
development of individual design ideas and
innovation, ii) Technical Subjects: Courses
building a robust technical and logical
foundation, encompassing topics such as building
materials,  construction technology, and
climatology iii) Humanities: Subjects related to
comprehending socio-cultural evolution,
including architectural history, sociology, and

economics iv) Skill Development: Courses
tailored to equip students with practical
architectural skills, including graphic
representation techniques and computer-aided
design v) Research-Oriented Subjects: Subjects
designed to stimulate undergraduate research,
such as research proposals and theses vi) Choice-
Based Electives: Specialized subjects enabling
students to explore specific interests beyond the
core curriculum, spanning design, technology,
and skill development.

These categories constitute the foundational
structure of architectural education,
encompassing essential knowledge and skills. To
analyze the curricula, weights were assigned to
each category based on the number of credits it
held in a particular semester. This weighted data
was further visualized through bar graphs and
web diagrams. The use of visual representations,
such as bar graphs and web diagrams, allowed for
a clearer understanding of the distribution of
curriculum content across the identified
categories. However, it's essential to
acknowledge that this research is restricted to the
six selected case studies and may not represent
the entire spectrum of architectural education in
India.

4. Comparative Analysis of Various
Schools of Architecture

4.1 Indian Institute of Technology, Kharagpur

The Indian Institute of Technology, Kharagpur,
was founded soon after independence in
collaboration with the Massachusetts Institute of
Technology. The department started its journey
in 1952 with an undergraduate course in
architecture.
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Figure 1. Distribution of subjects in various semesters in
IIT KGP (Based on the syllabus of IIT Kharagpur 2020).

As shown in Figure 1, a greater weightage is
given to technical subjects in the initial three
years with weightage of 34%, 49%, and 52%,
respectively. The weightage given for the 4th and
Sth year is 10-15%. The weightage of design
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studios remains constant across all semesters at
approximately 25-30%, each. The credits for the
Design Studio were higher in the first year, and
they decreased in the second and third years.

More emphasis is given to the technical
subjects rather than the design courses. In the
final year more weight is given to the design
studio, with a weightage of over 60%. The
research component and electives are relatively
fewer with, a weightage of approximately 10-
15%, and are only offered in the advanced stages
of the course curriculum. The skills development
component is relatively negligible and is only
provided in the foundation years.

4.2 Indian Institute of Technology, Roorkee

The Architecture Course started at the Indian
Institute of Technology, Roorkee, in 1956-57.
The B.Arch. The Indian Institute of Architects
recognized the course in December 1961.
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Figure 2. Distribution of subjects in various semesters in [IT
Roorkee (Based on the syllabus of IIT Roorkee 2020)

As shown in Figure 2, a greater weightage is
given to technical subjects in the initial three
years with weightages of 34%, 49%, and 52%,
respectively. The weightage given for the 4th and
Sth year is 10-15%. The weightage of design
studios remains constant across all semesters at
approximately 25-30%, each. The credits for the
Design Studio are more in the first year, and they
are reduced in the second and third Years. More
emphasis is given to the technical subjects rather
than the design courses. In the final year more
weight is given to the design studio, with a
weightage of over 60%. The research component
and electives are relatively fewer, with a
weightage of approximately 10-15%, and are
only offered in the advanced stages of the course
curriculum. The skills development component is
relatively negligible and is only provided in the
foundation years.

After analyzing the overall semesters at IIT
Roorkee, there is a greater inclination towards
technical subjects rather than design and
research. The focus shifts more towards technical

subjects rather than choice-based subjects in the
higher semesters, with a constant weightage of
35-40 % allocated to technical subjects.

4.3 National Institute of Technology, Calicut

The National Institute of Technology, Calicut,
was established set up in 1961 as the Regional
Engineering College Calicut (RECC), the ninth
of its kind and the first to be established during
the Third Five-Year Plan period. Until the
formation of the University of Calicut in 1963,
the institute was affiliated with the University of
Kerala. The Department of Architecture was
started in 1990.
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Figure 3. Distribution of subjects in various semesters in
NIT Calicut (Based on the syllabus of NIT, Calicut, 2020)

Figure 3, shown above, reveals that the
technical course weightage at NIT Calicut is
distributed more heavily in the initial three years,
with weightage of 18%, 59%, and 64%,
respectively. More weightage is given to
technical subjects in the advanced years, with a
weightage of 20-30%. The credits of Design
studios are consistent across all semesters, with a
weightage of 25% except in the final year, where
it increases to 45%. The choice-based electives
are being offered from the third year only.
Approximately 15-20% of the weightage is
allocated in the form of choice-based electives.
More skill-based courses are offered in the first
year, with a weightage of 25%. The Research
component is very weak and only offered in the
final year, with an overall weightage being 10%
of the total credits.

The analysis reveals that the curriculum
design at the National Institute of Technology,
Calicut, is designed to develop an attitude for
research, exploration, and creativity in the design
studio. Electives are also offered in the form of
choice-based theory electives from the initial
years, i.e., third year. The complexity in Design
studios also grows incrementally with the
semester. The final year culminates in a research-
based thesis in the ninth semester and culminates
in a design thesis in the tenth semester.
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4.4 School of Planning and Architecture,
New Delhi

The School of Planning and Architecture, New
Delhi, is one of the oldest institutions in India,
producing eminent professionals in the field of
Architecture since 1941 and later in the field of
Planning as well. It was also recognized as the
‘School of National Importance under an act of
Parliament’ in 2015.
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Figure 4. Distribution of subjects in various semesters in
SPA New Delhi (Based on the syllabus of SPA, New Delhi
2016)

Figure 4 shows that the technical courses
receive more emphasis in the initial three years of
architecture, with weightage of 31%, 36%, and
45%, respectively. The weightage for advanced
years for technical subjects is 10-15%. The
choice-based elective courses are also offered
from the second year, and more flexibility in
electives is offered in the higher semesters. The
weightage of electives is 10-15 % across all
semesters. Some of the electives offered are also
research-based. The research is also offered with
a weightage of 10-20% in the higher semesters.
More skill-based subjects are introduced right
from the first year with a weightage of
approximately 20%. More subjects are also
taught in the higher semesters.

The curriculum offers choice-based learning
at both Stage 1 (First to Third year) and Stage 2
(Fourth to fifth year), where up to 25% of the
hours provide various choices for students to
explore their areas of interest through elective
subjects and research work. At Stage 1, choice-
based learning is introduced through electives
offered during the Semester III to Semester VI.
At Stage 2, students are offered two electives per
semester as well as choice-based studios and
research work. Core subjects are compulsory and
account for 75% of the hours.

A lot of importance is given to the
Architectural Design Studio, emphasizing
learning by doing rather than the approach of

copying and pasting. The students are given the
freedom to think and question. The hierarchy of
design studios is systematically and thematically
connected to create a rich studio experience for
students. The attempt to connect all the design
studios is to integrate the knowledge gained from
all the courses with their practical application in
studios.

4.5 School of Planning and Architecture, Bhopal

the Government of India set up the School of
Planning and Architecture, Bhopal in 2008.
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Figure 5. Distribution of subjects in various semesters in
SPA Bhopal (Based on the syllabus of SPA, Bhopal 2016)

Figure 5 shows that the technical courses’
weightage is given more emphasis in the initial
three years of architecture, with weightages of
36%, 46%, and 65%, respectively. More
weightage is given to technical subjects in the
advanced years, with a weightage of 20-30%. The
credits of Design studios are seen as constant
across all semesters, and the weightage is 25%
except in the final year, where weightage exceeds
50%. The choice-based electives offered from the
fifth semester to the final year. The weightage of
credits is at approximately 5%. The Research
components are introduced from the advanced
years, and their weightage has been 5-10%,
respectively.

The course curriculum is also designed in two
parts. The initial years are mainly focused on
knowledge and skill development, whereas in the
higher years focus on attitude development. The
interlinkage between theory subjects and design
studios is systematically developed, allowing
students to apply the knowledge and skills they
have acquired in previous semesters in the
ongoing studios.

The major subjects are aligned into various
vertical components, with the architectural
design studio forming the central vertical of the
entire curriculum, alongside verticals focused on
building construction and building materials and
techniques. The intricacies in the design studio
and building construction increase incrementally
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in scale and proportion with each passing
semester. The students are also provided with
choice-based theory elective subjects from the
initial years only. The curriculum design
promotes a research culture from the initial years,
where students are encouraged to explore their
interests and connect the knowledge with design
studios, eventually culminating in an
Architectural Thesis.

4.6 Institute of Architecture and Planning,
Nirma University, Ahmedabad

The Institute of Architecture and Planning at
Nirma University (IAPNU) was founded in 2014.
The Institute aims to impart high-quality
education in designing built environments and
human settlements through the disciplines of
Architecture and Planning.
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Figure 6. Distribution of subjects in various semesters in
IAPNU, Nirma University (Based on the syllabus of
IAPNU, Nirma University 2020)

Figure 6 shows that more weightage is given
to the design-based subjects and gradually
increases in the higher semesters. The weightage
of the design-based courses is 45%, 40%, and
58% for the initial three years. And gradually
reduces to approximately 30% as more weightage
is given to research-based subjects in the
advanced years. More flexibility is offered to
students in the form of choice-based electives,
which are available from the second year
onwards. The weightage of the electives offered
varies from 10 to 15 % across all semesters. The
component of technical subjects is approximately
25-30% offered in the initial years, and more
flexible electives are offered to the students. The
students are more oriented towards research in
their advanced years, and more than 50% of the
is given to research-based subjects in the final
years.

5. Discussion

The comparative analysis of credit distribution
across six distinguished architectural colleges in
India has provided valuable insights into the
fundamental pillars that underpin architectural
education (Figure 7). Each of these colleges,

while sharing the overarching goal of producing
skilled and innovative architects, approaches this
objective in distinctive ways, as reflected in the
allocation of credits across various subject
categories.

Design-oriented subjects form the core of
architectural education, fostering creativity,
innovation, and the practical application of
knowledge. IAP-Nirma University leads in this
category, underlining the institution's emphasis
on studio-based learning and mentorship. SPA-
Bhopal and SPA-Delhi closely follow,
highlighting their commitment to hands-on
experience and peer collaboration. Technical
Subjects contribute to building a strong technical
and logical foundation in students. SPA-Bhopal
excels in this domain, demonstrating a dedication
to enhancing technical knowledge. IIT-
Kharagpur and SPA-Delhi also prioritize
technical expertise with substantial credit
allocations. Humanities subjects play a crucial
role in sensitizing students to societal concerns
and providing them with a theoretical
understanding of the challenges they face in
society. IIT-Roorkee stands out in this category,
showcasing its commitment to holistic education.
Other colleges, including SPA-Delhi, NIT-
Calicut, IT Kharagpur, SPA-Bhopal, and 1AP-
Nirma University, follow suit in emphasizing
humanities.

Professional Skills are essential for the
immediate employability of students. [AP-Nirma
University takes the lead in this area, allocating
significant credits to subjects focused on skill
development. SPA-Bhopal, SPA-Delhi, IIT-
Kharagpur, NIT-Calicut, and IIT-Roorkee also
prioritize equipping students with practical skills
for the industry. Research-oriented subjects offer
students early exposure to research and
innovation. JAP-Nirma University demonstrates
a strong commitment to this aspect. SPA-Delhi,
SPA-Bhopal, NIT-Calicut, IIT-Roorkee, and I1T-
Kharagpur also allocate credits to promote
undergraduate research and inquiry. Choice-
based electives stimulate innovation and research
in specific arecas of interest. I[AP-Nirma
University leads in this category, showcasing its
commitment to providing students with
opportunities to explore diverse fields. SPA-
Delhi follows with a significant allocation of
credits.

6. Conclusion

Understanding the relationships  between
different schools of thought in architectural
education and their corresponding outcomes is

10
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crucial for shaping effective curricula, preparing
students for the demands of the profession, and
advancing architectural knowledge and practice.
As can also be seen in the study, there is a clear
inclination of different institutes towards
different subjects. This inclination can be
attributed to various aspects, including their
origin, inspiration, philosophy and ideology.
Often, students who graduate from these
institutes pursue specializations that manifest the
inclination of the institutes they belong to. Given
the wide range of aspects covered and the nature
of this field, there cannot be a fixed or rigid
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system of weightage assigned by each institute.
However, one also feels the need to have clarity
in the ideology and philosophy behind the
inclination of the curriculum. The curriculum
outlines the course contents for various
semesters. Still, this study reveals that an
underlying guiding philosophy or ideology exists
within the syllabus, driving its formulation and
development. Therefore, a gap exists in the
curriculum that needs to clearly state its
philosophy, ideology, and pedagogy along with
its contents.
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Figure 7. Comparative analysis of credit distribution across six distinguished architecture colleges in India

Source: Developed by Scholar
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Students joining such reputed Architectural
institutes should have some clue of the school’s
inclination. Instead of the idea of joining an
institute based on its ranking, a student should be
more concerned over which school of thought he
would like to be a part of. Future studies can
focus on the perspectives of students who have
experienced different schools of thought in
architectural education. How do students
perceive the value of their education in terms of
their career trajectories and job opportunities?
Are there noticeable differences in the
professional outcomes of graduates from
programs emphasizing distinct schools of
thought?
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Abstract: In science, density is defined as the mass per unit ‘volume’ (three-dimensional unit) of a substance
(Britannica 2024). For population calculations, mass can be equated to the number of people and the volume of space
that the number of people occupy. In fields related to planning, the term ‘density of population’ is defined as the
number of people living per unit ‘area’ (two-dimensional unit). The third dimension is missing in calculations relating
to the real three-dimensional world. Focusing on the concept, this paper questions, and analyses the problems caused
by not accounting for the third dimension in density of population calculations and suggests a corrective in the form
of DenCity.

Keywords: Density; Population; Third Dimension; DenCity
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1. Introduction

Density of population has, for a long, been a
popular measure for assessing the concentration
of population in a given area. In addition, by
giving an idea of crowdedness, the concept can
help to provide a basic characteristic of an area
(Dutta & Bhaduri, 2017). Density of population
also helps in planning for social and physical
infrastructure. In science, density is defined as
the mass per unit volume of the substance
(Britannica, 2024). Applying this definition to
population calculations, mass can be equated to
the number of people whilst volume equates to
the amount of space that those people occupy.
With regards to planning, the density of
population is referred to as the mass (people)
per unit ‘area’ (Keeble, 1969). This measure
might be sufficient for a few aspects of
planning, such as planning for roads, water, and
sewerage infrastructure, but it creates a blind
spot in other facets of planning, where the
negligence of the third dimension creates an
incorrect perception of the living conditions in
an area.

What are the factors that affect the ‘density
of population’ in an area? Why is it necessary
to consider the volume to know the character of
the spaces in which the people live? What
aspects of planning does the neglect of the third
dimension affect? Should the term ‘density of
population’ be modified to take care of the
vertical space? This paper addresses these four
research questions and thereafter suggests a
more scientific expression for the term ‘density
of population’ with special regard to urban
areas.

2. General usage of the term ‘Density’

‘Density’ apparently is a simple, familiar term
at first glance but upon closer examination, it is
a complex concept. The complexity arises from
the multiple definitions of the term in diverse
fields and its usage in different contexts. Apart
from substances in the form of solids, liquids
and gases, the following are a few examples of
usage of the term density, omitting one or two
dimensions, which may or may not have
created limitations in practice. Density in data
storage is generally expressed as gigabytes per
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inch (a unit of length) or gigabytes per sq. inch
(a unit of area); density of textile fibres is
generally expressed as mass in grams per 1,000
meters (a unit of length). The density of paper
is typically expressed as gsm (grams per sq.
meter), which is not exactly the density but
grammage and requires to be divided by
calliper. The concept of bone density is the
mass of minerals per volume of bone. However,
clinically, it is measured by proxy according to
the optical density per sq. cm. of bone surface
upon imaging, perhaps a limitation of imaging
equipment.

In the case of music, the unit of measure is
time, hence the unit of density is usually linear.
Rhythmic density - the number of beats per
second, becomes a linear measure, used by a
percussionist to follow the beats of a song.
Melodic density - the number of notes per set of
beats or seconds is also a linear measure.
Textural density - the count of the number of
voices/ textures at a point in time also a linear
measure, would be used by a sound engineer for
mixing different tracks. Evidently, linear
densities are enough for understanding the
music.

Usage of the term density expressed in two
dimensions, in some cases, might not be
sufficient to get a wholesome idea. In some
other cases, the third dimension might have
been removed because the third (or the second)
dimension might have been a constant value,
and hence not affecting the numeric value.
Many of these expressions are indeed measures
of ‘intensity’ and not ‘density’. Whether or not
these have created limitations in practice is
beyond the scope of this paper to examine.

3. Vertical and volumetric urbanism

As of 2018, 55% of the world’s population
resided in urban areas; a percentage that is
predicted to increase to 68 per cent by 2050
(United Nations 2018). In recent decades, the
number, size and density of the urban areas has
increased at an accelerating pace. There has
been a notable change in the morphology of the
urban areas from low-density horizontal towns
to high-density high-rise cities. Increasing
verticality has brought to the fore concepts of
vertical and volumetric urbanism (Bruyns et al.
2021).

Horizontal urbanization refers to where a
city spreads out over the ground, increasing the

urban surface at the expense of rural and natural
grounds or reclaimed land. Vertical
urbanization refers to building high rise (and
possibly  also  underground),  thereby
concentrating urban functions within a smaller
same square unit in terms of spatial footprint.
Instead of building outwards, vertical
urbanization builds upwards and is based on the
premise that concentration leads to building
more within a smaller area of land leading to
compactness.

The concept of Vertical Urbanism diverges
from the modernist notion of promoting tall
buildings as the dominant urban typology to
explore physically interactive and socially
engaged forms of cities and also seeks to cities
as multi-layered and multi-dimensioned
organisms. This strategy is informed by
contemporary systems which range from
underground mass transit to futuristic urban
forms and seeks to enable a holistic
organization of infrastructure, space, and
ecology in a three-dimensional framework.
Density, complexity, and verticality are three
keywords which are used to describe the
characteristics of Vertical Urbanism.

The measurement of space within these
interactive vertical spaces is volumetric
urbanism which, according to Bruyns et al.
(2021) is essentially based on the spatial
interaction of five components: density,
functional mix, compaction, compression
complex networks and interaction intensity.
Volumetric urbanism is seen as a tool to
measure accessibility using various indices
(Bruyns et al. 2018). A classic example of a
volumetric city is Hong Kong, where, due to the
compactness of the city, volumetric urbanism
has made it possible to keep a balance between
congestion and order, dynamic and confusion,
historic context, and future development in
high-dense cities (Schnabel 2016). The
volumetric city is attributed to the relationships
that exist between multiple buildings and the
urban environment.

While both vertical and volumetric
urbanism are concepts for better understanding
and designing city spaces for a sustainable
future, the measure proposed in this paper will
determine the intensity of the use of space in the
third dimension.
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4. The missing third dimension

At a city scale, approaches to defining human
settlements have been generally criticised
because of their limited concern based on two
dimensions. The third dimension of vertical
space is often ignored even though people are
distributed in three-dimensional space (Stewart
& Warntz 1958). This neglect is clearly
expressed in the manner in which physical
planners use the word ‘density’. Conceptually,
in planning, density means the number of
objects - houses, rooms, persons, etc. - per unit
of space (Keeble 1969). However, in practice,
three-dimensional ‘space’ is reduced to a two-
dimensional ‘area’. For planning purposes, it is
the ratio between the population of a given area
and the area (Caminos and Goethert 1978).
Compared to areal dimensions, the vertical
space that a human settlement occupies is
negligible. However, in science, if the thickness
of a sheet of metal is even less than a
millimetre, its density is still expressed as 'mass
per unit volume'. Perhaps, the hidden message
in the caption of an advertisement (Figure 1) for
tourism promotion in Portugal (Time 1996) was
the inclusion of a ‘vertical space’.

Thewm o Alir At
sy A
90w e
bt Porgel
S ppertannio e
whne e ST Bae
s ——Cvy
LT

. Wanwnd wmias

o P —as

R L
l“.“h
v—pev pavien
For dalors, ois v i

e furson ey cuhic mile,

PO ¥ Adesety tme
NS L X )
L

1A s sl e

The thrill of discovery Port U‘,!d'

Figure 1. One Person per cubic mile — inclusion of the
vertical space
Source: (Time, 1996)

Neglect of the third dimension, in spatial
planning, may have originated in the times

when most of the buildings in a human
settlement had single floors. The third
dimension may have been taken as a unit (say,
1 floor). Using the third dimension as a unit will
not change the numeric value of the density of
a human settlement as generally expressed, but
it will affect the units causing a change from
‘population per unit area’ to ‘population per
unit volume (or space)’. Moreover, the
assumption of the third dimension being unity
itself can be challenged in the present-day
context when residential buildings are routinely
not confined to the ground floor and are multi-
storied. The term ‘density’, as used today, is
often no more than a measure of concentration
or intensity of population per unit area
(Mahavir 1996). This expression is only
partially  useful  while planning for
infrastructure in human settlements. For
example, it does not serve any useful purpose
for planning for stormwater drainage (Mahavir
and Sokhi 1982). It also does not serve a
purpose when comparing inter-settlement
characteristics. It does not reflect on whether
two cities having the same density of
population are equally congested or whether
their respective population reside on small plots
of land or in high-rise apartment buildings.
Such a major omission of the third dimension is
incomprehensible in this era of 3D GIS, Smart
Cities, City Digital Twins and 4IR. Even the
developments in 3D city modelling are more a
geometry than a geography (Batty 2000).

A few other expressions of ‘density’ have
been developed by physical planners; for
instance, Floor Area Ratio (FAR) and Floor
Space Index (FSI). However, these are
instruments for controlling building activity
(Keeble, 1969), and are not effective tools for
measurement. Accommodation density (e.g.,
persons per dwelling unit) (Keeble 1969) has
been used as a measure, but the expression is
not able to specify whether or not all the
accommodation is available on the ground
floor. Tobler (1969), Nordbeck (1971), Dutton
(1973), Unwin (1981), Bolt (1983) and Batty &
Longley (1994) have also illustrated the
limitations to the current usage of the
expression ‘density of population’.
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5. Current usage of the term ‘density of
population’ and its limitations

Cities change with time and, in urban planning,
there is a need to realise they cannot be planned
based on absolute populations. According to the
Master Plan for Delhi (DDA 2021), all
infrastructural facilities such as parks,
playgrounds, sports facilities, and so on have
been planned based upon the population from
the neighbourhood level to the sub-city level. In
planning these neighbourhoods, the density of
population is a critical factor. If it is too sparse,
efficiency is lost, whilst if it is too dense
becomes an uncomfortable space to live in;
resulting in squatters and congestion.
Moreover, when the population increases, there
are fewer amenities per person.

Physical density, in urban areas, is a
numerical measure of the concentration of
individuals or the physical structures within a
given geographical unit. It is an objective and
quantitative neutral spatial indicator since it is
not informative in terms of the built
morphology, character, or the degree of
openness between two different places with
similar densities.

With regards to density of population
where residential structures are not very high,
the average height of structures would have
been taken as unity (1), since most of the
structures would have been single-storeyed.
Today, where land to build upon is diminishing
and the number of people is soaring, there is a
tendency to build higher and higher. Given this,
it is important to have adequate terms to define,
and adequate methods to measure how people
live in these spaces and how, why, and where
they should be densifying spaces. It is
important to derive a solution for the problem
of the missing third dimension to capture the
true picture of living conditions, especially in
multi-storeyed residential structures. In the
absence of the ‘density of population’
expression providing a true idea of congestion,
an attempt was made by Park (2017) to describe
‘overcrowding’, as a situation where two
persons of above 9 years of age, of opposite
sexes, and not husband and wife must sleep in
the same room. This expression has limitations
and provides information about ‘a room’ only,
and also does not elaborate on the size (volume)
of the room. Keeble’s (1969) attempt to express
density, as the number of houses, rooms,

persons, etc. per unit of space, also gets reduced
to two-dimensional ‘area’ instead of three-
dimensional ‘space’. In other related fields such
as urban  geography, urban design,
environmental and regional planning, housing,
demography, and public health engineering,
density of population is expressed as per unit
area rather than per unit of volume, thus causing
limitations of use. The conventional density of
population metric restricts populations to a two-
dimensional space, neglecting the vertically
built ubiquitous contemporary cities (Perdue
2013). Through a cartographic example of
Chicago, USA, Perdue (2013) demonstrated
two parts of Chicago that have drastically
different residential environments, yet the
conventional density of population metrics
imply that they are similar. Simplifying the
complex vertical spaces of contemporary cities
down to the flatness of conventional techniques
leads to incomplete comprehension of urban
spaces and inaccurate discernments between
crowdedness and density (Perdue 2013). The
flatness of the conventional ‘density of
population’ creates representations of city
space that confuse the concepts of density and
crowdedness (Perdue 2013).

Patel (2013) prefers ‘crowding’ over
density, and views it as a more accurate term in
the case of indoor spaces, streets, amenities and
open spaces. Patel (2013) also suggests the
neutrality of the term ‘density’ could be
qualified by adding a variety of descriptors such
as excessively sparse, through comfortable,
vibrant, crowded, difficult, to hopelessly
congested. However, such descriptors might
add to the confusion, bring in subjectivity and
not resolve the issue of the missing third
dimension.

Figure 2 shows two sites with the same
area. The ‘density of population’ of the two
sites is also the same. However, it can be
observed that the kinds of spaces created on the
two sites differ greatly. The differences can be
observed in terms of the built form, spatial
organisation and the quality of spaces. From
this, it can be concluded that a basic idea of
‘density of population’ is not sufficient to
perceive the complete and correct character of
an area at all scales of planning, ie. local, zonal
and city.

The current expression of area-based
‘density of population’ also causes inaccuracy
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while estimating the population in a given area
based on satellite image interpretation (Mahavir
1996).

WO SITES S TIE SAME POPULATION COMNHITY CAN ALY A

Figure 2. Similar densities on varying built form and
living conditions (hypothetical diagram)
Source: Created by authors

5.1 Other limitations of the current
expression of density of population

The present expression ‘density of population’
does not give any inference about the
crowdedness or congestion of ‘three-
dimensional’ spaces. Re-densification, a widely
used development measure can be used to solve
the increasing issue of ‘two-dimensional’ space
crunch for the rapidly growing population.
However, the value of density of population

does not provide a clue whether the entire
additional population is to reside on the same
plot on one floor (indicating increased
crowdedness) or whether it is to be housed on
multiple floors thereby easing out congestion
and making the living more open. This makes
the process of justifying and marking out areas
for re-densification difficult.

The expression of density of population
also fails to clarify whether or not the vertical
space available on a piece of land has been
optimally utilised. It is important to account for
and efficiently use vertical space and to reflect
the same in the density expression. This is not
achieved with regard to how the expression is
presently used.

A study in Hong Kong (Chan 1999)
suggested that occupants of spatially
constrained dwellings do not necessarily feel
crowded. While achieved privacy intervenes in
the relationship between space and crowding,
its effect is indirect and very moderate. Instead,
dissatisfaction with the physical environment
rather than the quantity of space itself is a major
cause of the feeling of crowdedness. What is
most often missing in peoples’ perception is
any clear understanding of the word ‘density’.
One person’s high density may be another’s
sprawl; the same tall building may be
experienced as oppressive or exhilarating; a
‘good crowd’ for one can be ‘overcrowded’ for
another (Dovey and Pafka 2016). A
Comparison of cities with similar densities of
population but with varying built forms is
provided in Table 1 to illustrate how ‘density’,
in its present form, could be deceptive to
understand built form

Table 1: DenCity calculations for selected World cities; cities of seemingly similar densities but varied built forms and DenCity

S. No. City Density of Average No. of Mabhavir’s DenCity
Population (pph) Residential Correction for (pphf)
(in descending Floors DenCity Density x Mahavir’s
order) Correction
1. Bnei Brak (Israel) 268 28.0 1/28.0 10
2. Neapoli (Greece) 259 2.5 1/2.5 104
3. Kolkata (India) 243 8.0 1/8.0 30
4. Kathmandu 239 3.5 1/3.5 68
(Nepal)
5. Subang Jaya 239 22.5 1/22.5 11
(Malayasia)
6. Pasig (Philippines) 217 325 1/32.5 7
7. Mexico City (Mexico) 60 12.0 1/12.0 5
8 Sao Paulo (Brazil) 72 25.0 1/25.0 3

Source: Developed by authors; and Demographia (2022) and Mindmapcharts (2023)
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6. Attempts to redefine density of
population

While there is much literature available which
has discussed the limitations of using the
current expression ‘density of population’, far
less literature has attempted to provide an
alternative or corrective to the same.

Batty and Kim (1992) argued that the most
appropriate form for urban population density
models is the inverse power function and that
this should be largely based upon the negative
exponential. Their main argument is based on
the notion that a density function should
describe the extent to which the space available
for urban development is filled. They
introduced ideas from urban allometry and
fractal geometry to demonstrate that the inverse
power model is the only function which
embodies the fractal property of self-similarity,
a basic characteristic of urban form and density.
However, the space and the form of the density
function remain a two-dimensional space. Batty
and Longley (1994) also discussed the fractal
geometry of cities mainly as a two-dimensional
phenomenon.

Perdue (2013) proposed a Personal Space
Metric, (PSM), an extension of dasymetric
techniques, to conceptualize and represent
living spaces across a contemporary city. It
helps to visualize the amount of space an
individual inhabits. This metric allows for
greater insights into both where and how people
live in urban spaces. Recognizing the verticality
of contemporary cities and visualizing
unexplored residential spaces may lead to
greater insights into the asymmetrical
geopolitical, social, structural, and personal
geographies of contemporary cities (Perdue,
2013).

The first step in determining the PSM is to
separate residential from mnon-residential
structures throughout the (given) city using a
binary dasymetric approach. The second step is
to calculate the total available living space for
each residential building using the product of
the square footage of the building footprint and
the number of stories of that building. The final
step is to populate the buildings with census
data using a simple areal interpolation
approach. PSM provides an effective new
visualization for overcoming the flatness of
conventional ‘density of population’ and
enables an understanding of vertically produced

residential spaces in contemporary cities to be
garnered. A bivariate classification was used to
compare the two metrics. Each was classified
into three quantiles, thereby creating an index
of high, medium, and low values across the
extent of Chicago, USA (Perdue 2013). The
PSM was further juxtaposed with the
conventional density of population to produce
new cartographies of Chicago which stressed
the importance of developments in three-
dimensional methods.

The approach outlined in the Building
Footprint Technique and the PSM provides a
unique visual alternative that moves beyond the
limitations of ‘density of population’. However,
this method requires the use of another
cartographic map, besides that of density of
population, which would only aid in comparing
the data, to reach a conclusion and hence does
not become a simple solution, one which can be
replicated. Densities of population in urban
areas are rarely determined or used at a building
footprint level and are, instead, typically
applied at neighbourhood, zone, sub-city or city
levels. The approach does not attempt to correct
the expression of persons per unit area in the
current usage of the term ‘density of
population’.  Finding the footprint and
verticality of each residential building would be
a daunting task, and the resultant values would
be much more difficult to understand as one
moves from net density to gross density and
overall town density.

Patel (2013) suggests ‘street crowding’ as
an alternative to density, with street crowding
being measured as the product of indoor
crowding (the number of occupants per hectare
of built-up area), the FSI (built-up
area/buildable plot area) and the plot factor
(buildable plot area/street area). The resultant
figure (occupants/hectare of street area) still
makes it per unit area and not per unit volume
of space.

Other research undertaken by Koomen, et
al. (2009) presented a new methodology called
the ‘Urban Volume Approach’ that measures
density in urban settings. By combining highly
detailed height measurements with
topographical data the authors were able to
quantify the urban volume of a city. This new
approach was tested in two separate case
studies. The first focused on how density had
changed over time in the city of Amsterdam
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over the past century by comparing and
analyzing data collected and comparing the
densities and building heights. The second
compared the densities and urban volumes of
four different Dutch cities; Amsterdam,
Rotterdam, The Hague and Utrecht.

The authors conducted a detailed analysis
of the third dimension of the four cities. Using
height data and other computational processes,
they were able to compile and calculate the
urban volume of the individual cities. Using
indicators such as land area, built-up area,
building area (all in km?), population density
per land ‘area’ and per building ‘area’ (both in
persons’km?), urban volume (in km®) and
average building height (in m), they observed
that Amsterdam had the highest density of
population per building area and the lowest
building area density, with a high average
building height. In contrast, Rotterdam had a
lower density of population because of its
predominance of commercial buildings but had
the highest average building height among the
other cities.

The “urban volume indicator’ (Koomen, et
al. 2009) was also useful for characterizing the
differences in urban density between various
cities. It gave an idea of how the density of
population was distributed throughout the
cities, vertically and horizontally, but did not
show how crowded or how the living conditions
varied between different parts (study 1) or the
different cities (study 2). They also did not
attempt to correct the expression of ‘persons per
unit area’ in current usage. Moreover, whether
or how non-residential buildings were
accounted for while dealing with ‘urban
volume’ was not clear. There will have been
instances when a few floors of a predominantly
residential building may have been used for
office and commercial uses, like in the case of
Markthal in Rotterdam, The Netherlands
(MVRDV 2014). There could also be cases
where a huge portion of a vertical horseshoe-
shaped arched building (Markthal in
Rotterdam) is void (MVRDV 2014). Or the
mixed land use New Babylon at The Hague,
The Netherlands (MVSA 2012), where the first
eleven floors of the 44 floored predominantly
residential building are for non-residential use.
Moreover, not the entire footprint of the
building is utilised for exclusive residential use.
Such scenarios mean that they misrepresented

‘urban volume’ based on a ‘footprint’ or
‘building height’.

7. DenCity - an alternative to express
the density of population in urban
areas

Given the limitations noted with regard to the
present concept ‘density of population’, this
paper proposes a different term ‘DenCity’. The
proposed term DenCity expresses the density of
population as ‘persons per unit volume’. In
addition to providing an alternative to the
current expression of density, DenCity also
provides a corrective that can be easily applied
to existing or proposed densities of population
at various levels of cities.

People occupy floor space of a residential
unit, and irrespective of the height of a floor, the
third dimension can be represented in terms of
the number of floors of the residential building.
Following this, the scientific expression for

DenCity can be derived as follows:
mass

DenCity = volume

Replacing mass with the number of
persons, and replacing volume with area
multiplied by height in terms of the number of

floors,
number of persons

DenCity = area x average number of floors

Measuring area in ha., the DenCizy can be
expressed as the number of persons per ha per
floor (pphf). ‘Area’ being the area of the
neighbourhood or zone or city, or as in Net
Density or Gross Density or Overall Density;
and the number of floors being the average
number of floors of residential buildings in that
neighbourhood or =zone or city under
consideration.

Since under the current usage, ‘Density of
Population’ is persons per hectare, a correction
factor can be applied to convert the same into
DenCity,

number of persons

DenCity =
y area x average number of floors

number of persons 1

X
area average number of floors

= Density of Population x
(inverse of the average number of floors)
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The inverse of the average number of
residential floors is the correction factor that the
current ‘Density of Population’” can be
multiplied by. Let this correction factor be
known as Mahavir’s Correction for DenCity.

The proposed measure is simple to apply to
any area at any scale of city planning. The data
for conventional ‘density of population’ is
generally available for all localities. Since
‘densities of population’ and/ or the population
and the area individually, can be available or
estimated for almost any situation, and the
average number of residential floors can be
assessed through secondary data, ground
pictures, traditional aerial photographs or
satellite images and the likes, the DenCity
measure could be as a universal solution. In
situations where the existing or the proposed
‘density of population’ is already available, it
can be quickly converted to the DenCity
measure by applying Mahavir’s Correction for
DenCity, as explained above. DenCity values of
different areas at various scales can be
compared to obtain a better understanding of
the amount of space that an individual occupies
compared to the value obtained from the
conventional measure of ‘density of
population’ that neglects the third dimension.
As in the case of Density, a higher numeral
value for DenCity would indicate greater
congestedness.

In suggesting the term DenCi#y, emphasis
has been added to ‘Ci#y’ so as to underline the
idea that the concept and expression are more
applicable to urban areas. Theoretically, it

could extend to rural areas or large regions as
well. However, present case studies are limited
to different hierarchies of plans in towns and
cities.

8. Case studies to illustrate the
relationship between density and
DenCity

Application of the concept of DenCify and
Mahavir’s_Correction for DenCity is illustrated
via two neighbourhoods, as detailed in Table 2.
The first neighbourhood, Prem Nagar, J-Block,
is part of the general area of Nangloi, in western
Delhi. The other neighbourhood, known as
Uniworld City is in the relatively new township
of Gurugram in Haryana, adjacent to Delhi,
India.

Using the conventional term of ‘density of
population’, the population density of Prem
Nagar (Delhi) stands at 602 persons per hectare
(pph) while Uniworld City is 798 pph. The
‘density of population’ gives the impression
that the two areas might also have other similar
characteristics. However, the reality presents a
different picture.

Prem Nagar (Delhi) is generally a low-
profile, low-rise neighbourhood with the
average number of residential floors estimated
to be 1.5. In contrast, Uniworld City is a
relatively higher middle-class neighbourhood
with an average number of residential floors
estimated to be 15.

Table 2. Comparison of neighbourhoods in Delhi and Gurugram, India

Description J Block, Prem Nagar Colony, Uniworld City, Sector 30, Gurugram

Kirari Suleman Nagar, Delhi

Layout
i 0= : = - 5|
" )

Area 5.5 hectares 4.5 hectares

Total population 3,311 persons 3,591 persons

Density of Population 602 persons per hectare 798 persons per hectare

Average no. of residential 1.5 15

floors

DenCity 401 persons per hectare floor (pphf) 53 persons per hectare floor (pphf)

(Source: Layout developed from satellite images from Google Maps, Other data from Navayuga (2010) and field observations)
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Applying the Mahavir’s Correction (Table
2), the DenCity figures for the two
neighbourhoods are 401 persons per hectare per
floor (pphf) for Prem Nagar and 53 pphf for
Uniworld City. These figures convey how
Uniworld has a lower degree of congestion and
better living conditions (in terms of spaces
compared to Prem Nagar (Delhi). As a further
illustration of the application of DenCi#y and
Mahavir’s Correction, at the city level, the
density figures were recalculated to provide
DenCity, as in Table 2.

9. Limitations

Despite its advances, there are several
limitations to the DenCity proposal. For
instance, DenCi#y does not consider the actual
floor heights of individual buildings. Here,
therefore, the floor height has been taken as a
standard unit. This means, however, that in
cases where there are extremely low floor
height buildings like in the case of squatter-like
conditions, and in cases where floor heights
may exceed Sm (such as in old residential
buildings), the difference in the living
conditions and the kind of spaces are not
expressed. Mixed-use areas and mixed-use
buildings would also raise difficulties when it
came to arriving at reasonably accurate figures
for the average number of floors in a residential
building. Instead of a ‘simple average’, a
weighted average of the number of residential
floors could provide a more realistic picture.

The present case study calculations are
limited to neighbourhoods. More studies are
required to be conducted at the level of zone
and city, respectively, across various cities
globally to understand the implications better.

In addition, the concept of DenCity may not
be directly applicable in rural areas and regions,
where most residential buildings might be at
most two floors (Ground+1). Further research
would be required to validate this.

10. Conclusion

This paper has argued that understanding the
distribution of population in an area cannot be
properly undertaken through density of
population values alone because it completely
neglects the third dimension. This results in
highly congested low-rise developments and
barely congested high-rise developments

depicting similar densities. To overcome this
deficiency a new approach was suggested. In
short, there is a need for the incorporation of a
correction factor that can be easily applied to
both the existing and planned situations and
becomes the best alternative. DenCity provides
a logical expression that can be arrived at
easily. It takes into consideration the verticality
of the development. Moreover, it has the
potential to revolutionise how we perceive
living conditions in terms of crowdedness, the
ways in which we plan for infrastructure in
urban neighbourhoods; and how we estimate
population based on satellite images by using a
three-dimensional ‘DenCi#y’ rather than a two-
dimensional one. It has the potential to
revolutionise the way we theorise, practice and
teach planning. It may also require changing the
units and values in the norms and standards
related to density of population.

The focus of this paper is not much on the
accuracy of data and calculations but on the
concept itself. Weaknesses remain; validation
through more case studies under different
development scenarios might open the scope
for further refinement of the concept as well as
provide additional guidance as to how to make
it more practical.
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Abstract: One of the significant requirements for the development of cities is the availability of public land. However,
with the current land acquisition act, acquiring land has become both challenging and expensive. The town and country
development authorities therefore, have developed various alternative land management and acquiring mechanisms
for the collection of land banks for public projects and city development. One such major successfully functioning
mechanism is the “Town Planning Scheme (TPS).” As the master plan for Indore is prepared by the Town and Country
Planning Organization Bhopal, the role of the Indore Development Authority is to implement the master plan through
its town planning schemes. These schemes are implemented in the state of Madhya Pradesh under the Madhya Pradesh
Nagar Tatha Gram Nivesh Adhiniyam 1973, which grants the authority power to implement TPS under three land
assembly models: Land Acquisition, Mutual Agreement, and Plot Reconstitution Methods. The study focuses on the
Plot Reconstitution method, which was amended in 2019 to a 50-50 model from the earlier 80-20 Split model. The
study focuses on various town planning schemes under both models. This practice leads to controlled growth, limits
unauthorized development, and promotes better economic growth, but it also has some limitations. The model is
resulting in the non-usability of the reconstituted plots, and development through subdivision is hampering the overall
density and character of the area. The research not only identifies the issues, causes, and consequences but also
provides recommendations and strategies for implementation and planned development under TPS models.

Keywords: Town Planning Scheme; Land Readjustment; Betterment levies; Enhancement factor; IDA.
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fostered better economic development. However,
a few limitations, such as limited land options for
other housing suppliers, necessitate reform of the
system for land supply by public authorities.

1. Introduction

The study delves into the land management
process used for residential development in
Indore. It analyses and addresses several issues,

including implementation timelines, haphazard The study involves spatial and quantitative

growth, inadequate infrastructure, and social and
environmental  challenges. The city s
strategically important due to its rapid population
growth and the need for -effective land
management to accommodate the increasing
population.

Indore Development Authority (IDA), being
the nodal implementation agency, oversees these
town planning schemes. It led to controlled
growth by limiting unauthorized colonies and

analysis of schemes developed by IDA while
examining various modes of land supply for
housing in Indore. It also requires a literature
study of effective models of town planning
schemes in India with similar implementation
processes to analyse the existing town planning
scheme framework for housing provision in
Indore.

The paper also focuses on identifying issues
and problems during the implementation process
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of town planning schemes by analysing the
processes of land assembly, development, and
disposal, as well as the problems faced by other
housing supply channels due to their
implementation. The paper also develops a
systematic and rational method for land
distribution, promoting sustainable and inclusive
housing supply.

2. About the city

Indore is the most populous and largest city in the
state of Madhya Pradesh. The city's history spans
early Indore, Holkar's Indore, British Indore, and
post-independence Indore. It evolved from a
trading center to a significant town under the
Maratha Empire and later as the summer capital
of Madhya Bharat. Various planning efforts,
including the Indore Development Plans, have
shaped Indore's development. It also stands out as
an educational hub hosting prestigious
institutions like Indian Institute of Technology
(IIT) and Indian Institute of Management (IIM),
and serves as the financial capital of the state.
Some of the key economic drivers in Indore
include the education sector, Special Economic
Zones (SEZs), thriving business sectors, and a
promising IT industry centered around the Super
Corridor.

The Indore district encompasses the Indore
Planning Area, which has a total notified
planning area of 50,525 ha and is projected to
have a population of 3.57 million by 2021. The
city's administrative setup includes various wards
and villages, expanding its jurisdiction to
accommodate the growing population. The
decadal evolution of the city is shown in Fig. 1.

Figure 1: Expansion of Indore in Various Decades
Source: Directorate of Town & Country Planning Madhya
Pradesh, Bhopal.

Indore experienced significant population
growth due to industrialization and expanding job
opportunities, with a notable influx of migrants
from neighbouring states and districts since the
1960s. Consequently, Indore has experienced an
increase in population density and pressure on its
existing urban land and infrastructure.

3. Land readjustment mechanism

Land readjustment (LR) is a mechanism for
assembling and developing land with amenities
and services. The concept involves replotting or
restructuring land to create it with the necessary
infrastructure. The land readjustment (LR)
mechanism, also known as the Town Planning
Scheme (TP Scheme) in India, has been
effectively implemented in Gujarat, showcasing
its success in urban development. This concept
involves replotting or reshaping land parcels to
incorporate amenities like roads, parks, social
infrastructure, and utilities.

The Bombay Town Planning Act of 1915,
later updated by the New Bombay Town
Planning Act of 1954, played a pivotal role in
institutionalizing the Town Planning Schemes
Scheme in India, particularly in Maharashtra and
Gujarat.

Despite facing institutional and financial
challenges in other models of TP Schemes, the
Gujarat model has demonstrated significant
success in implementing LR projects, resulting in
a mature system in terms of approval processes,
land replotting techniques, and financing, which
leads to quicker and smoother implementation.

To analyse the land readjustment process, the
study was divided into various models of
different states, including the Town Development
Scheme of Raipur, the land pooling of the Navi
Mumbai Airport Notified Area, the Town
Planning Scheme of Ahmedabad/Gujarat, and the
Land Pooling of Amaravati, Andhra Pradesh.

Kamal Vihar Raipur, land pooling model
operates under a 65-35 model, where
approximately 35% of the land is returned to the
original owners after reconstitution. A minimum
area of 90 sq. m. is required for participation. The
65% of the area assembled is redistributed under
roads, PSP, recreational, and other community
spaces.

During the process areas for urban expansion
are defined first, and infrastructure is planned
according to the master plan. The plots are then
divided into seven plot categories based on their
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size. No development charges or registration
charges are levied on the landowners. The Raipur
Development Authority is responsible for scheme
development and retains approximately 10% of
the total scheme land as a sale component to
recover the development cost. Figure 2 explains
the land-use distribution of Kamal Vihar, Raipur.
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Figure 2. Land-use distribution, Kamal Vihar scheme
Raipur (Mansuri and Roy 2014)

Amaravati Land Pooling Schemes have been
implemented to facilitate the city's development.
The scheme involves categorizing land into dry
land, wetland, and semi-urban land, with a focus
on providing returnable land to landowners. The
allotment of plots would be category-wise and
conducted through a lottery system, with the
revenue village serving as the unit. Each owner is
allocated a proportionate commercial plot in
addition to their residential plot.

Around 5% of the total development area is
reserved for the economically weaker sections as
well as provision of housing shall be given in a
proposed residential project of 4000 Sqm and
above by reserving 10% (5% EWS and 5% LIG)
built up area or 25% of no of dwelling units
(12.5% EWS and 12.5% LIG) or shelter fee as
prescribed by Commissioner. The scheme also
offers stamp duty exemptions to landowners,
further incentivizing participation in the land
pooling Programme.

TPS No. 90 Vinzol, Ahmedabad/Gujarat, the
scheme is situated near the Sardar Patel Ring
Road, showcasing rapid development in the city,
Figure 3. According to the Land pooling and
readjustment approach under the Gujarat Town
Planning and Urban Development Act, 1976,
around 60% of the land is returned to owners for
residential use as well as land reconstituted is
placed as closely as possible to the original
location. However, there are no specific
categories during redistribution, and no
additional Commercial Components are given to
each landowner. Approximately 10 % of the total

area covered under the scheme is reserved for
housing for EWS and LIG.

The cost of the scheme is wholly or in part
recovered by a contribution levied by the
authority on each plot included in the final
scheme calculated in proportion to the increment.
Infrastructure development is the responsibility
of AUDA.
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Figure 3. Land-use Distribution, Vinzol Ahmedabad town
planning scheme, Town Planning Mechanism in Gujarat,
India (Ballaney)

The Navi Mumbai Airport Influence Notified
Area (NAINA) Scheme, introduced in 2014
following the proposal for the Navi Mumbai
International Airport, designated a 20-kilometer
radius around the airport to prevent unplanned
development, Figure 4 (CIDCO n.d.). Minimum
area of land required for participation is around
10 Ha although voluntary pooling of lesser land
in exceptional cases.

This scheme encourages landowners to
voluntarily pool their land parcels for
readjustment and redistribution, aiming to create
larger and more wuseful land parcels for
development. Around 40% of the net land is
allocated to landowners with an FSI of 2.5, and
15% of commercial activity is permitted to be
planned within the same residential plot.
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Figure 4. Land Readjustment distribution, NAINA (Mathur
2020)

2. ol

Final plots are allotted through a tender (sale
component) and a lottery system. The same
owner with scattered land parcels shall be given a
single plot, provided they consent to its
amalgamation. For amalgamated final plots, the
final plot, to the extent possible, shall be located
at the place of vacant land parcels having the
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largest land holding area. Cost-recovery is done
from charges by leasing land in growth centers
sale or lease of plots for schools and community
centers to other government bodies. Floor space-
linked premiums imposed on nonparticipating
landowners are also part of the cost-recovery
components.

A comparative analysis of various town
planning schemes highlights the strengths and
weaknesses of each approach, providing insights
into effective land management practices.
Overall, these case studies highlight the
successful implementation of land pooling and
readjustment mechanisms in various regions of
India, emphasizing the importance of the returned
percentage of land and the betterment charges for
a successful implementation.

Financial frameworks are also essential to
ensure the functioning of TPS; the Gujarat model
turns out to be the most efficiently functioning
model, but it also has its drawbacks, as the model
fluctuates with its percentages prescribed for
return and other amenities, as well as it lacks
public spaces and it is a loss-making model for
the developing agencies.

The analysis also reflects the minimum size
required for the successful implementation of a
TPS and improved land use bifurcations.

4. Town Development Schemes in Indore

The Madhya Pradesh Nagar Tatha Gram Nivesh
Adhiniyam, 1973 (henceforth referred to as
MPTCP Act 1973 ~ Madhya Pradesh Town and
Country Planning Act), outlines the preparation
and implementation of town development
schemes in Indore, including land acquisition
methods, mutual agreements, and plot
reconstitution. Figure 5 explains the process the
Town Development Scheme.

The process involves declaring the intention
to prepare a town development scheme, notifying
it in the gazette, preparing a draft scheme,
inviting objections, and finalizing the scheme
after considering objections.

Furthermore, the Act specifies three methods
for land assembly, which include land
acquisition, mutual agreements, and plot
reconstitution. However, various challenges are
identified in implementing town planning
schemes, including issues related to land
assembly, development, and disposal.

Town Development Schemes in Indore are
implemented to establish self-sufficient areas

with essential infrastructure and amenities while
also curbing unauthorized development. These
schemes are crucial for urban planning and
development, ensuring that areas are equipped
with the necessary facilities to support the
growing population.
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Figure 5. Town Development Scheme Preparation Process
with timeline, MPTCP Act, 1973
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Figure 6. Land Redistribution (80-20 model) as per MPTCP
Act, 1973

The preparation process for these schemes is
outlined in the MPTCP Act 1973, which provides
a framework for creating and implementing town
development projects.

The Act empowers the Town and Country
Development Authority to undertake various
development initiatives, including  the
redevelopment of existing areas, implementation
of ongoing development projects, and
formulation of future development plans. The
land readjustment mechanism of the TDS was
operating under the 80-20 model, where
approximately 20% of the land was returned to
the landowners, as shown in Figure 6.
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In 2019, with the amended model, the Act
specifies that 50% of the original plot should be
returned to the landowner as a final plot; within
the remaining 50%, 20% of the land is allocated
for roads, 5% of the land for parks and social
infrastructure each respectively, as well as 20%
of the plots, are reserved as the authority plot as
sale component by the authority, Figure 7.
Additionally, the Act allows for modifications in
the land distribution percentages based on the
type of development and specific requirements.

The updated legislation introduced
betterment levies, compensation mechanisms,
and guidelines for land distribution. Landowners
may be subject to betterment levies based on the
increased value of their properties resulting from
infrastructure development. Charges imposed
aim to recoup the costs of infrastructure and other

Figure 7. Land readjustment distribution (50-50 model), as
per MPTCP Act, 1973, amendments of 2019

The Act specifies that the contribution should
not exceed half of the increment in wvalue,
ensuring a fair and reasonable assessment.
Additionally, the legislation outlines the process
for estimating the net cost of the scheme,
providing transparency and accountability in the
financial aspects of the development projects.
However, it does not specify the percentage split
of the cost to be borne by the appropriate
authority and the landowners.

Overall, town development schemes play a
vital role in shaping the urban landscape of Indore
by creating sustainable and well-planned
communities. These schemes not only address the
immediate infrastructure needs but also consider
long-term land requirements and social welfare
aspects. The amendments in 2019 have further
enhanced the effectiveness and efficiency of
these schemes by introducing mechanisms for
fair compensation and equitable land distribution,
transitioning from the 20% return model to the
50% return model.

5. Land Readjustment Model case studies

Several case studies are analysed based on the
implementation models to compare the older
mechanism with the amended model of 2019. To
analyze both models, scheme no. 140 is selected
as it is one of the largest and most successful
cases of the earlier model. To understand the
changes within the model, the earlier one is
compared to three cases of various scales within
the newer model.

The case study of TPS No. 9 is selected
because it's the largest, as well as one of the areas
with the most private developments nearby. TPS
no. 10 has been chosen because it is located along
one of the TOD corridors in Indore, with many
positive factors aligned with it. TPS no. 4 has
been selected because it is situated in one of the
city's significant growth directions.

The first case study, Scheme No. 140
"Pipliyahana - 1997," was developed under the
MPTCP Act of 1973, featuring a blend of
residential and commercial land wuses. It is
situated on the eastern ring road. This TDS was
declared by IDA in 1997. IDA was able to
assemble the land in 2007, while land
development commenced in 2008 and is now
complete.

The net planning area of the TPS is 65.99 ha;
after all exempted land, around 60.14% (39.69
ha) of the scheme area of comes under residential
use. It was designed for a population of 9,099
with a density of 137 people per hectare,
accommodating around 2,226 plots.

The land was assembled through a mutual
agreement as per Nagar Tatha Gram Nivesh
Adhiniyam 1973, section 50 (2) and rule 18 (1)
MPTCP 1975. The land owner got 30 % (through
mutual agreement) of their land in return as
compensation for the development of land
parcels. As well as the plots being disposed of as
per Vyayan Viniyam 1987, the plots reserved for
EWS were disposed by allotting them to the
affected slum population.

The payment options are either a one-time
payment or a 1% instalment of 25%, a 2™
mstalment of 25% within 4 months and, a 50 %
instalment within 3 to 5 years with an interest rate
of 10% to 10.50%. However, there are no
provisions anywhere for the equitable
distribution of land supplied except the
mandatory 15% reservation of developed plots
for EWS as per the state’s Madhya Pradesh
Housing Board policy of 1995.
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The plots for social infrastructure have also
been disposed of with time; six plots for
education institutions are reserved and disposed
of but not yet developed; for the health sector, a
plot have been reserved and disposed but not yet
developed, although 15 plots are disposed for
commercial and the scheme is developing into a
commercial hub.

Around 41.43% of the net cost for the scheme
development was borne by the landowners. IDA
acquired 21.85 ha of residential Land and 4.17 ha
of commercial land as the final plot; the
remaining net cost of the scheme to the authority
will be met by the sale of the final plots allotted
to the authority, with a minimum value of 4.75
crore per Hectare.

Moving on to Case Study 2, TPS No 9
"Kanadiya, Tigariya Rao, Bicholihapsi - 2019,"
developed under the MPTCP Act Amendment
2019, Figure 8. TPS no. 09 was declared by IDA
in the year 2019. It is situated east of the Indore
bypass road. The case study highlights the
challenges in plot redistribution due to irregular
shapes in plot reconstitution, Figure 9.

The scheme is developed under residential
land uses, with a total area of 263.13 ha, out of
which 59.88 % (157.51 ha) of the scheme area
comes under residential, while the circulation
area in the scheme is higher than prescribed in the
act that is around 27% (72.95 ha) as several non-
contiguous roads are included in the scheme area.
It is designed for a population of 36,819 with a
density of 156 people per hectare,
accommodating approximately 942 plots (752
owner plots and 190 Authority plots).

The land was assembled through the TPS
Mechanism of the MPTCP Act Amendment of
2019, where land owners received 50% of the
land back, subject to certain betterment charges.
The 50% land deducted is further divided
between roads and social infrastructure. The
authority kept 20% of the land as final sale plots,
IDA was able to assemble the land much faster
due to the increased return percentage. In
particular, the percentage for the roads is higher,
as connecting master plan roads is also part of the
scheme, to maintain the return percentage, the
authority (FP) area is reduced to 15%.

Around 8.26 ha of land are reserved for
infrastructure, with 5 and 6 plots allocated for
physical and social infrastructure, respectively
for the mentioned specific project type, nine plots
are assigned for amenities.
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Figure 8. TPS. No.09, Kanadiya, Tigariya Rao, Bicholi
Hapsi - 2019 after land redistribution
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Figure 9. Implementation level problems, irregular shape
Readjusted plots, subdivision of contiguous authority plots,
means of access passage from a higher road width.

After readjustment, around 95% of the total
plots of the landowners are under 0.5 ha. These
smaller, uncategorized plots of variable size led
to small plotting projects ranging from 5 to 20
Plots  through subdivision resulting in
unorganized development. As a result,
approximately 45% of the plots are neither
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suitable for independent dwelling units nor group
housing. Plots reconstituted in the TPS are
regular in shape but are not in uniform
orientations. Thus, such subdivisions results in
spaces with inadequate ventilation and limited
access to direct sunlight.

After the reconstitution of the scheme plot,
the owners consider a base selling price, that is
twice the original value, which makes the merger
and assembly of large plots difficult for the
developer, as it is not financially viable for them.

Contiguous authority plots are subdivided,
such that parts of the plot may have a lesser width
means of access to low enhancement factor,
resulting in lower cost contribution by the
authority as well as smaller frontages are given
on higher road widths, to achieve built-up
benefits aligned with higher road widths.

No plots are reserved for EWS housing at the
scheme level; however, every group housing
scheme needs to provide 15% of the total units as
EWS units as per the MPHB norms.

Around 47.13% of the net cost for the scheme
development was borne by the landowners, while
IDA acquired 39.50 ha of residential land as the
final plot to recover 53% of the net cost of the
scheme by selling the final authority plots.

Case Study 3, TPS No. 10 "Bada Bangarda,
Palakhedi, Tigariya Badshah - 2019," is also
implemented under the (50-50 model) of the
MPTCP Act Amendment 2019. This case
emphasized categorized plot redistribution for
group housing and infrastructure development.

TPS No.10 was declared by IDA in 2019 and
the scheme is primarily developed for residential
land uses. The net planning area of the site is
221.12 ha, with no exempted land within the
scheme area and around 70% (154.81 ha) of the
scheme area comes under residential, which is
higher compared to other schemes.

Around 76% of the total plots of the
landowners are under 0.5 ha, these smaller
uncategorized plots of variable size can lead to
small plotting projects; through subdivision,
resulting in unorganized development with
increased density. Around 32% of the plots are
preferred size for individual dwelling units, while
27% of the plots are in a range; that can be
subdivided into smaller plots ranging from 6 to
15 units and the remaining plots can be
subdivided into more units.

In the case of the plot sizes for the final
authority plots, 45.36% of the total authority plots

are above 1 Ha after TPS redistribution with
preferential locations over 30m and above roads.

Although in this particular case, the
redistributed plots are arranged in such a way that
similar plots are aligned closely, this creates a
character that concentrates group housing on one
side and individual plots on the other side.

In the current situation, plots are being
merged by developers for group housing projects.
Developers are entering the scheme as it is more
financially viable, as large plots are also available
without merging. In addition to being a growing
market due to its status as an IT hub, the
percentage of authority plots exceeds the
specified limit in the Act. At the same time, the
area under amenities i1s reduced; that is, it needs
to be provided under social infrastructure. This
increases the saleable area, thereby enhancing the
financial viability.

Around 24.65% of the net cost for the scheme
development was borne by the landowners, while
IDA acquired 49.79 Ha of residential land as the
final plot to recover the remaining cost of the
scheme by selling the final authority plots.

In the fourth case study, TPS No. 4,
"Nipaniya - 2019," developed under the (50-50
model) of the MPTCP Act Amendment 2019. In
this case, challenges in plot redistribution were
noted, along with a higher cost burden on
landowners.

This town development scheme was declared
by the IDA in 2019. The net planning area of the
site is 83.58 ha, with no exempted land within the
scheme area.

Around 62 % (51.96 ha) of the scheme area
is used for residential purposes; the road area is
higher, with around 22.6% of the scheme area
allocated to it. The area is being developed by
both the public sector through TPS and the
private sector by developing small-scale group
housing projects on land under the 1 Ha range.

The percentage of open plot area is fixed as
per the act in the TPS development. However, the
area allocated for roads is higher, as the
construction of connecting master plan roads is
also part of the scheme. To maintain the return
percentage, the authority (FP) area is reduced to
18%.

Around 80% of the total landowners plots are
under 0.5 Ha, while the plots are within the range
of 0.5 to 1 Ha. (15%) are higher than other
schemes, leading to small-scale plotted housing
projects with around 20-50 units.
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3.50 Ha of land has been reserved for the
infrastructure, with specifically four plots
allocated for Physical and social infrastructure,
each with the mentioned specific project type,
while two plots are assigned for amenities, and
around 4.18 Ha. of the open spaces area is
provided under the TPS is divided into seven
pockets across the scheme area.

Around 53% of the net cost for the scheme
development was borne by the landowners while
IDA acquired 15.16 Ha of residential land as the
final plot to recover the remaining cost of the
scheme through the sale of final authority plots.
As most of the authority plots are located on
master plan roads with road widths higher than
specified in the enhancement factor calculation,
even after this, no such plots are given an
enactment factor of 4.0, resulting in a lower cost
share by the authority.

The comparative analysis across the case
studies highlighted the use of different
approaches towards the implementation of TPS
for land assembly, varying challenges in plot
redistribution, distribution of infrastructure land,
and the distribution of financial burdens between
landowners and the IDA.

The case study also reflects how the
implementation affects and twists and uses the
legislation to the benefit of the development
authority. These case studies provided valuable
insights into the complexities of town planning
schemes, emphasizing the importance of efficient
land assembly, strategic plot redistribution,
usability of plots, and collaborative efforts
between stakeholders to ensure sustainable and
organized urban development in the Indore
region.

6. Issues and potential

Various issues at the framework, scheme
preparation, and plot levels are identified,
including land assembly challenges, non-
utilization of reconstituted plots, and financing
issues.

The Study analyses various issues and
potentials related to Town Planning Schemes
(TPS) for housing development in Indore,
Madhya Pradesh. It identifies framework-level
problems, such as land notification mechanisms
and delays, as well as challenges in scheme
preparation including plot positioning and area
delineation.

At the plot level, issues include subdivision
difficulties, and non-utilization of plots due to
size constraints as well as the lack of plot-level
reservations for economically weaker sections.
Concerns regarding the division of development
costs between owners and the IDA are also major
concerns.

At the framework level, challenges arise due
to the absence of a direct notification mechanism
for land allocation after the development plan
notification, which leads to wunauthorized
developments. To counter these, potential
improvements include the preparation of zonal
plans and the establishment of density norms to
control development.

Moving to the scheme preparation level,
issues such as plot positioning difficulties and the
lack of delineation guidelines for areas are
highlighted. Potential solutions involve creating
guidelines for plot positioning and planning
contiguous areas to address these challenges.

At the plot level, concerns are raised
regarding the impact of plot subdivision on
density and the non-utilization of plots. To
mitigate these issues, the analysis suggests
establishing density norms for controlled growth
and early development of social infrastructure to
enhance occupancy by owners.

In terms of scheme finance, variations in cost
division and limited payment options are
identified as some of the major issues. Potential
improvements include defining valuation
mechanisms and revising payment options for
betterment charges to ensure optimal outcomes.

Additionally, the study touches on issues
related to court jurisdiction clauses and scheme
maintenance. Overall, the document emphasizes
the need for strategic planning, clear guidelines,
and effective mechanisms to address the
challenges.

7. Recommendation

The recommendations focus on various levels of
the planning framework and clauses under the
MPTCP Act of 1973. These recommendations
aim to enhance the efficiency and effectiveness of
the development process.

At the act level, suggestions include defining
estimated valuation mechanisms of reconstituted
plots and allocating costs between owners and the
authority within a specified range. Amendments
in payment options, such as restructuring of
payment instalments, are proposed. These
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recommendations emphasize the importance of
the development authority functioning as a
facilitator rather than a developer.

Furthermore, the study recommends a
process that involves conducting demand and
feasibility analysis in multiple areas before
declaring intentions to develop a TPS. This
analysis aims to improve the utilization of the
town development scheme and establish a
workable cost Dbifurcation for scheme
implementation.

Drafting the Town Development Scheme
(TDS) along with proposed betterment levies
based on valuations is also recommended, along
with a structured process for receiving objections
and suggestions.
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Figure 10. Recommended process and timeline for town
development scheme implementation

At the framework level, recommendations
include preparing zonal plans as an intermediate
framework for project sanctions before TPS
notifications. It also suggests that individual
sanctions shall be granted after obtaining a No
Objection  Certificate (NOC) from the
development authority to ensure better
infrastructure planning for future schemes.
Density specifications under the master plan for
fringe area development are proposed to regulate
overall development and plan physical
infrastructure accordingly.

Development control regulations should
establish norms for minimum area for group
housing, prescribe plot sizes for subdivision and

merger, and specify density norms for plot-level
subdivision and merger.

Moreover, recommendations address the
non-utilization of developed plots by proposing
the removal of penalties on landowners for non-
utilization. It is recommended that social
infrastructure should be developed within eight
years of the commencement of development to
boost residential development.

Post-implementation recommendations
suggest transferring the scheme to the local body
upon completion of development and disposal of
all plots, with the total amount collected by the
IDA as maintenance charges.

In conclusion, the recommendations for town
planning schemes in Indore aim to streamline the
development  process, enhance financial
sustainability, and improve the overall
effectiveness of the schemes, Figure 10.

8. Conclusion

The study concludes that while town planning
schemes in Indore have led to controlled growth
and economic development, there are significant
challenges that need to be addressed through
systematic reforms in land management and
public land supply mechanisms. The
recommendations provided aim to enhance the
effectiveness of town planning schemes and
promote sustainable and inclusive residential
development in Indore.
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Abstract: Unauthorized development in Jabalpur is a growing issue, with almost 55% of the population living in
unauthorized settlements. This illegal subdivision of land and housing, known as Unauthorized Colonization, covers
62% of the total housing subsystem planned as per the Master Plan 2021. Authorities including the Municipal
Corporation, Jabalpur Development Authority, TNCP, and the Land Revenue Department have taken actions to curb
its growth. There are 736 unauthorized colonies listed by the municipal corporation, with only 173 of these being
regularized. The research aims to understand the phenomenon of unauthorized land colonization, government
interventions, and their impact on development over the years. Various factors contribute to the growing number of
unauthorized colonies, including a lack of permissions from competent authorities, inadequate land registration, and
failure to adher to Master plan proposals. However, delays in formal housing supply have led to the development of
unauthorized colonies as an alternative to affordable housing. The study aims to understand the development process,
issues, causes, regularization policies, colonizers strategies, and potential problems in unauthorized colonies.

Keywords: Unauthorized colonies, Colonization, Regularized colonies, Development Charges
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housing affordability, and regulatory compliance.

By understanding the stakeholders, causes, and
impacts of unauthorized colonies, this study aims

1. Introduction

The study focuses on unauthorized land

colonization for housing in Jabalpur, Madhya
Pradesh. It highlights the increasing trend of
unauthorized development for speculation and
residential purposes in the city. It examines the
identification of stakeholders and forces that
influence decision-making in this process. The
study specifically examines at the illegal
subdivision of land and housing, commonly
referred to as Unauthorized Colonization. As
those developed without necessary permissions,
affecting vacant and agricultural lands in
Jabalpur.

The paper also focuses on the analysis of
growth, emergence, and causes of unauthorized
colonies, with a particular emphasis on the
process of illegal land subdivision for housing
and its implications for urban development,

to provide policymakers, city authorities, and
urban planners with valuable insights to
effectively tackle unauthorized development and
promote sustainable urban growth in Jabalpur.

2. Literature Study

The inadequate planning and governance of peri-
urban areas by local governments lead to the
growth of unauthorized colonies and illegal
structures. Urban migration and the demand for
affordable housing, especially among the lower-
income segments, further fuel the development of
unauthorized settlements. The private developers
primarily focus on higher-income groups.
Additionally, the scarcity of land and high land
values in urban areas prompt landowners to
overlook development controls and building
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regulations, leading to unauthorized land
development. These illegal subdivisions often
occur due to a combination of factors, such as the
lucrative nature of investments in unauthorized
colonies.

The time and cost savings associated with
avoiding approval processes, as well as the
potential for regularization through compounding
fees or penalization schemes. Residents of
unauthorized colonies may seek regularization
later to gain legal recognition. The causes and
growth of illegal developments are multifaceted,
with some attributing them to a mismatch
between housing demand and supply, lower entry
costs of informal land, efficiency of housing land
delivery, better locations, economic gains, and
speculation in land driving forces. Speculative
practices, lack of enforcement of regulations, and
the exploitation of wvulnerable populations
looking for housing contribute to the proliferation
of unauthorized settlements.

The state governments have introduced
regularization policies to address the issue,
aiming to provide legal status to existing
unauthorized colonies. However, these schemes
often lack well-defined evaluation indicators and
clear implementation strategies, hindering their
effectiveness. The attractiveness of unauthorized
colonies lies in their affordability, location
advantages, and the potential for quick and
affordable housing solutions. Buyers and
investors are drawn to these settlements due to the
cost savings, time efficiency, and the possibility
of regularization in the future.

3. City Profile

The city of Jabalpur is located on the banks of the
Narmada River. The tier 2 city with a rich history,
cultural heritage, and significant infrastructure
development. The population of Jabalpur, as per
the 2011 census, was 10,55,525. In 2014, after
including 55 villages, the estimated population
increased to 12.62 lakhs. The municipal area
expanded significantly from 129.2 sq.km to
263.49 sq.km, with the number of wards
increasing from 70 to 79. The housing shortage is
projected to be 42,614 houses by 2024, with a
total projected housing need of 1,12,523 houses
for the increased population from 2011 to 2024,
highlighting a substantial gap in demand and
supply of housing stock in the city.

The spatial evolution of Jabalpur over the
years has shown growth and expansion in various
directions, Figure 1. Before 1990, the city's

development commenced from three nodes, with
subsequent rapid growth in population and
development in the northern areas from 1991 to
2000. The unauthorized development for
speculation and residential purposes increased
between 2001 and 2010, leading to further
expansion towards the northwest direction and
the Western side. The growth is restricted by the
Narmada River in the South and Cantonment in
the Eastern Part.
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Figure 1. Spatial Growth of Jabalpur in various Decades

4. Housing Scenario in Jabalpur

The city's housing subsystem distribution reveals
that 3% is organic development, 26% is planned
development, and a significant 71% is unplanned
development, Figure 2 and 3. The planned
development is divided into 12% public
development and 14% private development. And
the unplanned development is further divided into
9% slums and 62% unauthorized development.
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Figure 3. Housing Subsystem Distribution
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The public sector, represented by the
Jabalpur Development Authority (JDA), has
transferred residential schemes over the years.
The existing schemes cover 938 ha, and the
proposed schemes total 1,205 ha. However,
delays in notifications and transfers have led to
unauthorized colonies. The Housing Board
developed 14 colonies over a six-year period
from 1992 to 1998. However, there was a
significant gap in development, and only one
colony was created in 2016. The total area
developed by the Madhya Pradesh Housing and
Infrastructure Development Board (MPHIDB)
amounts to 122 ha, indicating a slower pace of
public sector development compared to the
private sector.

Private development in Jabalpur accounts for
14% of the total residential area. The total area
developed with permission is 788.76 ha of the
total residential area as per the master plan. The
private sector housing development in Jabalpur
involves a process where colonizers must obtain
permissions from the TNCP and the colony cell.
Private developers typically follow a phased
development approach, seeking permission for
the initial phase of development, which usually
covers areas of less than 0.809 to 6.07 ha (2-15
acres), and then proceed with subsequent phases
without requiring additional permissions. The
development process by private colonizers is
time-consuming, taking 6-10 years to initiate and
complete plot sales. Additionally, there is no
minimum area specified for colonization norms.

5. Unauthorized Land Colonization

The area of 736 unauthorized colonies was
identified by municipal corporations, covering a
substantial 62% of the total housing subsystem,
Figure 4. These colonies have a population of
7.47 Lakhs and span across 3493 Ha under
various land uses. There are a total of 173
regularized colonies to date. The 86 colonies
regularized under the Colonizer Registration Act,
1998 (Rule no. 15A), and 87 Colonies were
regularized under M.P Nagarpalika (Colony
Development) Rules, 2021.

Before 1998, illegal colonies were
considered as Gandi Basti. In 2002, the number
of colonies following the regularization policy
increased. The regularization policy has not been
effective in preventing development. The growth
of unauthorized colonies has been notable, with a
doubling in numbers between 2002 and 2005 and
a subsequent growth rate of 5% per annum after
2010. The nature of these colonies varies, with
60% driven by land speculation. These colonies

fulfill 44% of the city's housing requirements,
with a distribution of 40% for LIG, 35% for MIG,
and 19% for HIG.

No. of Colonies
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Figure 4. Rate of growth of unauthorized colonies

Significant trends in the area of formation of
unauthorized colonies from 2.02-8.09 ha (5-20
acres). The development of small colonies leads
to growth in scattered pieces rather than an
integrated manner. These small colonies lack
open spaces and other facilities. The colonizer
develops the project in phases, obtaining
permission for the first phase and then proceeding
with the remaining phases without seeking
further permission. The majority of colonies have
an area of less than 2.02 ha (5 acres). The
variations in plot sizes correspond to the
changing demand for popular housing in the city.
The present demand ranges from 41.806 to
139.35 sq. m. (450 to 1500 sq. ft.) in plot size.
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Figure S. The trend of Areas in unauthorized colonies

The process followed by colonizers for
unauthorized development typically involves
developing  near-planned  areas, seeking
regularization, and implementing phase
development strategies. This approach enables
them to maximize profits while shifting the
pressure of infrastructure and road access to
approved phases until regularization is achieved.
The study also highlights the spatial location and
character of unauthorized colonies, emphasizing
their presence along major roads and in
peripheral areas of planned colonies. The
development  process in  unauthorized
development by colonizers is often faster, as it
takes less time to initiate and complete plot sales.
The factors contributing to reduced time spent on
unauthorized development are no approval
process is involved, and the colonizer saves time
in site development.

Comparing the costs incurred in legal and
illegal development, it is noted that unlawful
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development can save time and costs. The time
taken for development in the planned colony is 6-
10 years (Figure 6), while in the illegal colony, it
is 2-4 years (Figure 7). Additionally, it
maximizes profits compared to legal processes.
This timeline includes site selection, land
assembly, layout preparation, approval processes,
and on-site development, each phase requiring
several months to years to complete.

LEGAL COLONTATION
| op Noc et Tave Taken Porprmnd & Chorges
| Tiorader 0f £99 Iy our | 7E5%+
| » i 3 Daws Slorrpduy 878
tarien » . L L S v
L/ 3 Maoritn Corasont Few
[AOEITeY hes Dwd ) Mo ‘rt-crn‘ul

5% ecior B
D.50 % of mcreet valm

Youdter P - 12 Morthe |87« 2500k armo of Mol

ey hed g
Parr Firtiec lor launch b beg 2
et it vy {95 200 259 /%4 M
10w £ of YOG I-3Teon
. .
Cwestroment! of oyt & proviian of sooah vl fox
PO o) SR oy ot cn 115 - 08
T e 13 Maatw
¢ : OonCy 12 Maetne |
iy
y o o' Mok ] 5~5Teom
- 1 5210 team

Figure 6. Timeline for development in legal colonization
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Figure 7. Timeline for development in illegal colonization

However, the study highlights the
complexities and challenges of regularizing
unauthorized colonies, particularly those located
on recreational, public, and transportation lands.
Since only a portion of the total unauthorized
colonies are eligible for regularization due to
land-use conflicts.

6. Regularization

The regularization process involves the
preparation, finalization, and approval of
regularization plans by competent authorities,
ensuring the provision of infrastructure. It
includes a physical survey of settlements,
provision for acquisition of land for
infrastructure, internal development of colonies,
and collection of development charges from
beneficiaries. Regularization in Jabalpur occurs
at the colony level. At plot level regularization is
available to plot holders who deposit
compounding fees for existing unauthorized
construction or obtain building approvals prior to
commencing construction. Figure 8 shows
unauthorized and regularized colonies in
Jabalpur.
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Figure 8. Unauthorized and Regularized Colonies, Jabalpur

The Colonizer Registration Act 1998
introduced regularization in 2002 under Rule
15A. The criteria for regularization are based on
a minimum of 10% construction, and residential
land use, as well as cut-off dates. For the
development of illegal colonies, a provision was
made to charge development fees at the rate of Rs
150/- sq. m. (approximately Rs 14/- sq. ft.). Later,
amendments to the rule in illegal colonies where
more than 70% of the residents are from LIG, the
colony will only have to pay a 20% development
fee. In other colonies, residents will pay 50% of
the development fee, and the concerned body will
share the remaining 50%. And Imprisonment of
not less than 3 years and not more than 7 years
and a minimum fine of Rs. 10,000/- to be charged
from the colonizer.

In 2019, this rule became void and the M.P
Nagarpalika (Colony Development) Rules, 2021
came into existence. The criteria for
regularization are the same, based on more than
10% construction of plots in a colony, cut-off
dates, and consideration of only residential land
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use or a change in land use to residential land use
for regularization purposes. The eligibility
criteria in the M.P. are the lowest among all the
states. The development charges are calculated
based on the total expenditure required for
development in proportion to the plot area. If
more than 70% of the residents of LIG present a
minimum of 20% of the development charges
from residents and 80% by the body concerned,
in other colonies, residents and the concerned
municipality will share a 50-50% share of the
development charges. The fine for colonizers
increased from Rs. 10,000 to Rs. 10 lakhs, which
is also very low when compared to the profits
they earned. The regularization focuses solely on
providing civic infrastructure, and no norms are
specified for the provision of social
infrastructure.

Following the 2021 rule, 87 colonies received
regularization status in 2023 due to political
influence. Additionally, it is observed from case
studies that majority of colonies are partially
regularized with the provision of physical
infrastructure at different stages. The lack of
willingness among people to pay development
charges, and delays in depositing development
charges lead to revenue losses for authorities. In
very few cases, green areas are demarcated in
regularization plans, which are later subdivided
due to inadequate monitoring.

7. Unauthorized colonies case studies

Several case studies are analyzed to gain
understanding of the development of
unauthorized colonies. The study focuses on
typology, infrastructure provisions, development
status, regularization process and
implementation. The first case study is Jai
Prakash Nagar, Adhartal. The colony developed
in two phases as an unauthorized settlement
adjacent to nearby planned JDA schemes, namely
Scheme No. 15 and 3. Initially, in 1968, after the
JDA scheme was announced, surrounding
farmland was subdivided into plots without
permission, with developers capitalizing on the
perceived opportunities presented by the
upcoming JDA schemes. Phase 1 began in 1975,
with plot sizes ranging from 41.81 to 139.35 sq.
m. (450 to 1,500 sq. ft.), sold at Rs 1291.67 per
sq. m. (Rs 120/- per sq. ft.). It gained popularity
due to confusion with JDA developments. By
1982, Phase 2 commenced on adjacent land,
including areas within the JDA scheme boundary.
Despite being unauthorized, the area received
amenities in 1990 due to political influence,
which led to further unauthorized developments.

Phase 1 was regularized in 1999, followed by
Phase 2 in 2004, excluding parts on public and
transportation land uses. Regularization rules,
introduced in 2002, required plot holders to pay
Rs. 150.69 per sq. m. (Rs. 14/- per sq. ft.) as
development charges, yet infrastructure remains
inadequate even after regularization. Plot-level
regularization remains a challenge, as residents
must pay compounding fees or secure building
permissions, leading to continued informal
development patterns.

The second case study is Avani Vihar,
located in Shastri Nagar, near JDA Scheme No.
2B. Shastri Nagar is primarily developed through
unauthorized colonies. Many colonizers have
subdivided farmlands into plots since 1980. In
2013, the colonizer developed Avani Vihar
colony near Balsagar Talab, obtaining permission
from TNCP and Nagar Nigam for parts 1 and 2.
Part 3 was developed without permission, making
it unauthorized. Some areas in residential land
use, as well as others; such as those covering
Balsagar Talab, remain largely unauthorized due
to non-compliance with land-use regulations,
creating significant infrastructural challenges.
The Balsagar Talab, located on a privately owned
plot, began to dry up gradually in 2015. The
colonizer purchased and filled in the land to
extend the colony. Since 2017, colonizers have
begun selling plots on unauthorized land; almost
60% of the colony is unauthorized, and a major
portion of the colony cannot be regularized due to
land-use restrictions. The plot sizes vary 55.74 to
139.35 sq. m. (600 to 1500 sq. ft.) and were
started selling at Rs 6996.54 per sq. m. (Rs 650/-
per sq. ft.) in unauthorized parts and, TNCP-
approved part plot sizes vary from 74.32 to 92.90
sq. m. (800 to 1000 sq. ft.) and started selling at
Rs. 17,222.26 per sq. m. (Rs. 1,600/ sq. ft.).

The colonizer saves costs on-site
development and approval fees and gains a larger
profit in the event of unauthorized development
resulting in a more saleable area. The additional
costs to be paid by the plot holder to access
facilities like bore well, septic tank, and roads are
Rs 79,000 plus regularization charges. For part 3,
regularization 1is not possible, leading to
challenges for development. Plots are constructed
in part 3 of the unauthorized colony and 36% are
occupied to date. Plotting is continued by the
colonizer to the available extent. Since the colony
cannot be regularized and the colonizer does not
provide any infrastructure facilities. There is
huge pressure on the existing infrastructure,
which was developed in the TNCP-approved
part. The colonizer capitalized on the lower costs
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and higher profitability of unauthorized
development, while residents faced additional
costs for basic amenities and regularization. The
authorized part of the colony suffers from
infrastructural strain due to the unauthorized
sections.

Unauthorized development of various scales
has already happened along the NH-30 and
Ambkhera road before any scheme notification. To
control the growth of these unauthorized
colonies, the JDA proposed its town development
schemes in the adjacent areas from 2020 onwards
(Scheme No. 62, TDS 03, 05). However, due to
the lengthy process of the scheme development, a
certain percentage of the land is already occupied
by various unauthorized colonies. With the
preliminary notification of the TDS, various
small-scale  developers have  undertaken
unauthorized development (>= 5 acres~2.02 ha)
with the intention of land speculation along the
schemes, as these developments are mostly
exempt from development changes when
developing the schemes. The settlement is owned
by pure speculators whose sole reason for making
such an investment is speculative profit, and they
are not residents or end-users of the settlement. A
significant percentage of residential land
ownership is driven by investment.

In the JDA Scheme no. 62, encroachment of
unauthorized colonies increased from 9.5% to
15% of the scheme area after the notification date
to the present. In these unauthorized colonies, the
majority of plots are sold for speculative profits.
No action by the JDA, a lack of monitoring of
ground activities, and a lengthy process for
developing the scheme resulted in an inefficient
formal supply of housing. These settlements have
increased over the years since the scheme
notification despite no action being taken by the
JDA to control unauthorized development within
the scheme area. Further creating challenges in
the implementation of road networks and
developing schemes. In JDA TDS-03, the
encroachment of unauthorized colonies increased
from 14% to 27% of the scheme area between the
notification date and the present and is still
growing. The lack of effective monitoring and
enforcement by the JDA exacerbated the
problem, resulting in an inefficient formal
housing supply and challenges in implementing
the scheme.

The development of unauthorized colonies,
as illustrated by the case studies of Jai Prakash
Nagar, Adhartal, and Avani Vihar, Shastri Nagar,
reveals a pattern of informal settlement growth

driven by speculative investment, regulatory
inefficiencies and delayed formal development,
contributing to the persistence and growth of
unauthorized colonies.

8. Issues and Potentials

Unauthorized land colonization in Jabalpur
presents a complex array of issues and potentials
across multiple levels of governance. At the city
level, the presence of 736 unauthorized colonies
comprises a substantial portion of the residential
area and population. The rapid growth was
fueled by both land speculation and housing
demands. However, the absence of a
comprehensive database for quantifying these
colonies poses a significant challenge in
effectively  addressing the issue and
implementing targeted interventions. At the rule
level, the extension of cut-off dates for
regularization applications has led to a surge in
requests. Indicating a preference for this process
over the more stringent building approval route,
thereby highlighting the need for strict
regulations and oversight to curb unauthorized
development. Moreover, the lack of minimum
standards for physical and social infrastructure in
regularized colonies reveals a critical gap in
ensuring sustainable and equitable urban
development. The small unauthorized colonies
merge, resulting in scattered development, which
necessitates the implementation of stringent
guidelines and enforcement mechanisms to
promote responsible land use and development
practices.

Administratively, the lack of coordination
between government organizations and the
inadequate monitoring and enforcement post-
regularization contribute to the perpetuation of
unauthorized colonies and the proliferation of
informal settlements. To address these systemic
challenges,  establishing a  coordination
committee to facilitate communication and
collaboration among relevant departments and
ensure policy compliance could enhance
governance efficacy and streamline decision-
making processes. Additionally, strengthening
the enforcement wings of local bodies to conduct
real-time monitoring of  unauthorized
construction and development activities could
enable prompt intervention and enforcement of
regulations,  thereby  preventing  further
unauthorized land colonization and promoting
adherence to wurban planning norms and
regulations.
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At the layout level, the emergence of new
unauthorized colonies in proximity to regularized
ones and the inadequate provision of
infrastructure in settlements. There is a pressing
need for strict regulations, enforcement
mechanisms, and sustainable development
practices. The trend of unauthorized colonies
lacking essential infrastructure and open spaces,
coupled with colonizers exploiting the
regularization process to maximize profits
through cost-saving measures. The urgency of
implementing stringent regulations, monitoring
mechanisms, and penalties to deter unauthorized
land colonization and promote sustainable urban
development practices. Potential solutions to
address these challenges include the imposition
of vacant land taxes to discourage speculation
and incentivize responsible land use practices. In
addition to implementing GIS documentation for
improved identification and mapping of
unauthorized development, this enables proactive
intervention and control at the early stages of
development.

Furthermore, the formulation of zonal plans
aligned with regulatory acts. The acquisition of
vacant plots for infrastructure purposes during
regularization layouts. It could help mitigate
unauthorized development and ensure the
provision of necessary infrastructure at
settlement levels. Enhanced penalties for
colonizers based on the area of development and
the establishment of penalties for non-
compliance with plot-level regularization within
specified timeframes could serve as deterrents
and promote adherence to regulatory frameworks
and sustainable development practices.

9. Recommendations

The recommendations focus on various levels of
the planning framework under the M.P. Colony
Development Rules, 2021. These
recommendations aim to enhance the efficiency
and effectiveness of the regularization process,
Figure 9. The criteria for regularization are based
on residential land use and categorization by the
percentage of plots sold. Allowing authorities to
acquire plots for infrastructure provision based on
the level of development. The categorization is as
follows:
e (ategory A: where up to 25% of plots are sold,
e (ategory B: where above 25% to 50% of plots
are sold,
e Category C: where above 50% of the plots are
sold and
e (ategory D: where more than 75% of plots are
built up.

The minimum standards for infrastructure
provision are proposed, with norms based on
categorization to ensure the development of
physical and social infrastructure.

RECOMMENDATION FOR REGUILARTZATION PROCESS
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Figure 9. Recommendation for Regularization Process

The paper also suggests penalties for
colonizers, such as fines and recovery processes,
including the sale of unallotted plots and
buildings for non-payment of taxes. It advocates
for penalties based on market value and fees for
land use changes, with heavy penalties for
amenity failures and charges for unplanned open
spaces. The penalty proposed to the colonizer is
based on percentage of the market value of the
land (as per collector guidelines) + Fees for
changes in land use (if applicable). Development
on-site as if the colonizer can provide the
amenities as per categorized norms by himself,
penalty charged to be Rs. 10 Lakhs and addition
of Rs.10 lakhs for every subsequent category, in
case of available open space area, the colonizer
fails to provide amenities as per its category, the
penalty would be as per above clause + cost of
required development as per above categories
based on CPWD norms. If an open space area
cannot be planned in the colony, an estimate of
the required land is made, and a 2.0 times
recovery is charged to the colonizer.
Furthermore, the regularization process is
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outlined in a flowchart, ensuring a clear timeline
for the process, Figure 8.

There is a need for strict monitoring post-
regularization to  prevent  unauthorized
expansions without approval. Subdivision after
regularization is highlighted as a potential issue
that could increase density and strain
infrastructure, necessitating vigilance and
enforcement of penalties. The periodic and
random checks on on-field improvements to
ensure compliance with approved land use, with
provisions for change in land use applications and
potential demolition for non-compliance. It also
addresses unapproved subdivisions, outlining
actions by the JMC/TNCP to verify authorization
and prevent unauthorized developments. Notices
are issued for plot-level regularization, to control
unauthorized construction, and penalties and
disincentives are after the notified time.

The recommendations at the rule level
include public notice restrictions, maintaining
cut-off dates, and timeframes for regularization
layout preparation. General recommendations
emphasize the importance of strict monitoring, of
acquiring vacant land for social infrastructure,
and imposing high penalties for violations and
encroachments. City-level recommendations
propose GIS documentation for unauthorized
colonies, zonal development plans for planned
growth, and controlling unauthorized
construction before regularization to ensure
compliance with regulations and sustainable
urban development.

10. Conclusions

In conclusion, the unauthorized land colonization
and housing are a complex phenomenon driven
by a combination of socio-economic, regulatory,
and governance factors. Addressing this issue
requires a comprehensive planning and policy
interventions that includes the effective
enforcement of regulations, and the provision of
affordable housing options for all income
segments. The regularization policies with
defined aim and objectives and evaluation
mechanisms enhance the efficiency and
effectiveness of the regularization process. By
understanding the root causes and implications of
unauthorized settlements, policymakers can work
towards sustainable urban development and
inclusive housing solutions.

While the public sector faces challenges with
delays and gaps in development, the private
sector follows a phased approach, developing

initial phases with permission and later phases
without it. The recommendations provide
guidance on development strategies for both the
public and private sectors in the city. Norms and
standards play a crucial role in guiding planned
development, ensuring that infrastructure and
social amenities are in place to support residential
growth in the region. The study underscores the
ineffectiveness of current regularization policies,
which often lack strict enforcement and
comprehensive planning for infrastructure and
social amenities.

Overall, addressing unauthorized land
colonization requires a comprehensive and
multifaceted approach that encompasses
regulatory reforms, administrative coordination,
enforcement mechanisms, and community
engagement, promote  sustainable  urban
development, and ensure equitable access to
essential infrastructure and services for all
residents in Jabalpur, M.P.
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Abstract: Urbanization is reshaping landscapes, economies, and societies globally, driving populations to cities in
search of better opportunities. This rapid urban growth exacerbates housing challenges, leading to overcrowding,
informal settlements, and homelessness, thus perpetuating poverty and social inequality. Effective housing policies
are essential for ensuring fair and sustainable urban development, addressing housing shortages, and promoting social
inclusion. In India, initiatives like the Pradhan Mantri Awas Yojana (PMAY) aim to provide affordable housing
through partnerships, incentives, and subsidies. At the same time, the Rajiv Awas Yojana (RAY) focuses on urban
regeneration and slum rehabilitation. Odisha’s "Policy for Housing for All in Urban Areas, 2015" targeted affordable
housing for underprivileged populations, introducing seven models for sustainable urban development. However, due
to various shortcomings, an improved "Odisha Housing for All Policy for Urban Areas, 2022" was implemented,
incorporating previous learnings and amendments. This Policy prioritizes "Housing for All" as a mission, with plans
to establish a dedicated mission and allocate necessary resources. This paper examines the effectiveness of these
policies in addressing Bhubaneswar’s housing shortage through case studies and primary surveys. The findings
suggest a need for increased government support to enhance access to affordable housing. Recommendations include
broadening the policy's focus on all societal sections, introducing microfinancing options, retaining land banks to
increase affordable housing inventory, and facilitating transit accommodations and rental housing complexes. These
measures aim to improve housing conditions for both current and future projects.

Keywords: housing policy, affordable, slum, redevelopment, public-private partnership
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1. Introduction Chief Minister of Odisha on 11" October 2015.

Housing is a civilizational aspiration as it is an
essential need of a human being. With increased
urbanization, the demand for housing has grown
manifold. A report by the Technical Group on
Urban Housing Shortage for the 12" Plan (TG-
12) indicates that 18.78 million households in
India lack access to adequate housing.

The need for an effective and efficient
institutional mechanism was recognised to
achieve the objectives of ‘Housing for All’ in
urban areas and, AWAAS (Odisha Urban
Housing Mission) was launched by the Hon’ble

The Government of Odisha approved the
“Policy for Housing for All in Urban Areas,
Odisha, 2015” to create a comprehensive, and
holistic policy framework addressing all aspects
of housing for the urban poor, including slum
rehabilitation, redevelopment, new housing, and
rental housing.

In 2022, due to the unfulfillment of the target
set forth by “Policy for Housing for All in Urban
Areas, Odisha, 2015 and to put in place a set of
progressive and futuristic models of intervention
for creation of Affordable Housing stocks
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Government of Odisha approved the “Odisha
Housing for All Policy for Urban Areas, 2022”.

2. Need of the study

The National Commission on Population,
Ministry of Health and Family Welfare, projected
the urban population of Odisha at 85.76 lakhs for
the year 2022. Additionally, 115 Urban Local
Bodies (ULBs) in Odisha are home to about
approximately 18 lakh households. The demand
survey conducted under the Housing for All Plan
of Action-PMAY (U) in 2019 pegs the urban
housing demand at 4,80,412.

There are 488 recognised slum settlements in
Bhubaneswar (identified by the BMC) with
80,665 Households (ITHS 2017). The shortage,
coupled with the presence of 436 recognised slum
settlements, underscores the need to assess the
policy's impact on meeting the growing demand
for affordable housing, slum rehabilitation, and
rental housing in Odisha.

3. City profile

Situated in the Khordha district, Bhubaneswar is
the capital and largest city of Odisha, India.
Historically, the old town was known as Chakra
Kshetra and Ekamra Kshetra. Known as the
"Temple City," Bhubaneswar once housed
around 700 temples. Today, it is a hub for
business travellers and education. Bhubaneswar
became the capital of Odisha on August 19, 1949,
replacing Cuttack. The modern city was designed
in 1946 by German architect Otto Konigsberger.
Cuttack and Bhubaneswar are often referred to as
the "twin cities of Odisha," with a combined
metropolitan population of 1.7 million in 2011.
Bhubaneswar's metro area, with over a million
residents, is classified as a Tier-2 city.

The Bhubaneswar urban development area
encompasses the Bhubaneswar Municipal
Corporation (BMC) area, 173 revenue villages,
and two other municipalities, covering an area of
1,110 km?2. The BMC area alone covers 186 km?.
The city has a dumbbell shape, with growth
mainly in the north, northeast, and southwest.
Figure 1 is the map of Bhubaneswar.

The Kuakhai River and a wildlife sanctuary
to the northwest limit growth in the east. The city
is divided into the old town, the planned city
(which serves as the state capital), additional
areas, and various units and colonies.

Bhubaneswar offers a diverse range of
housing  options, including  apartments,

independent houses and, villas, catering to a wide
range of needs and preferences. Property prices
vary based on location, amenities, and property
type. Prime areas, such as Patia, Khandagiri, and
Nayapalli generally have higher prices. However,
affordable housing is available in urban villages,
serving as pockets for migrant populations.
(Resources Flows in Indian Cities: City Profile of
the Construction Sector in Bhubaneswar, 2020) A
2 BHK apartment typically costs between INR 25
lakhs and INR 1 crore, while a 3 BHK apartment
ranges from INR 60 lakhs to INR 2 crores
(Department)
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Figure 1. Map of Bhubaneswar

The state government of Odisha has launched
various schemes and policies to promote
affordable housing aiming to make housing more
accessible and improve living standards for the
economically weaker section (EWS) and low-
income group (LIG) of society.

An analysis of government schemes indicates
a significant housing supply gap. The demand
identified is approximately 89,043 units for the
EWS and LIG segments of society. This gap
highlights the need for affordable housing
solutions to enhance living conditions for these
socially  disadvantaged groups. Practical
strategies and adequate resource allocation are
crucial to addressing the housing needs of the
EWS and LIG segments. By focusing on
inclusive and sustainable urban development, the
government can work towards creating a more
equitable, and liveable environment for all
residents of Bhubaneswar.
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4. AWAAS- Odisha Urban Housing
Mission

Recognizing the need for an effective
institutional mechanism to achieve “Housing for
All” in urban areas, AWAAS - (Odisha Urban
Housing Mission) was launched by the Chief
Minister of Odisha -on October 11, 2015. The
mission has been prioritized by the Odisha
government and is managed by the Odisha Urban
Housing Mission (OUHM), an integrated
directorate of the Housing and Urban
Development Department (H&UD). OUHM is
the department responsible for implementing the
Policy for- Housing for All in Urban Areas,
Odisha, 2015, - making policy choices, and
establishing the required administrative and
legislative procedures.

OUHM also serves as the state-level nodal
agency (SLNA) for executing federal programs.
Its objectives include providing permanent
residential units for the economically weaker
section (EWS) and low-income group (LIG), as
well as rental housing for identified homeless
individuals, including temporary migrants, and
upgradation of existing housing infrastructure.
Additionally, OUHM aims to generate surplus
housing  stock through wvarious strategic
development models.

The mission’s objective is to collaborate with
the government and allied institutions to ensure
all urban residents have access to affordable
housing. This involves implementing a system
that consistently delivers results, creating a
resilient housing ecosystem to meet the diverse
needs of urban dwellers in Odisha. The Policy
for Housing for All in Urban Areas, Odisha,
2015, approved by the Government of Odisha,
provides a comprehensive framework addressing
all aspects of housing for the urban poor,
including slum rehabilitation and
redevelopment, new housing, and rental
housing.

OUHM has identified a shortage of 410,000
units in Odisha, with a need for 150,000 units in
the Bhubaneswar-Cuttack region. The goal of the
2015 policy was to address this deficit by
delivering 100,000 units within five years, i. e.,
by 2020, and achieving this ambitious target
required strategic planning and collaboration
with governmental bodies and allied institutions.
In 2022, the Government of Odisha approved the
Odisha Housing for All Policy for Urban Areas
under OUHM to implement progressive models
for creating affordable housing for the vulnerable
section of society while improving overall city

quality.

5. Odisha Housing for All Policy for
Urban Areas, 2022

The Odisha Housing for All Policy for Urban
Areas, 2022, aims to address the comprehensive
housing needs of urban residents in the State of
Odisha. This policy ensures access to affordable
housing options for all urban residents, utilizing a
range of models and strategies to create a steady
supply of affordable housing units and enhance
the urban living environment. Through public-
private partnerships, developer incentives, and
targeted interventions for slum redevelopment
and rehabilitation, the policy seeks to address the
housing deficit and provide better living
conditions for all residents. This will promote
inclusive mixed housing development and
leverage government resources to bring about
positive change in the housing sector, thereby
contributing to overall urban development.

The policy’s goal is to ensure that all urban
residents in Odisha have access to affordable and
quality housing, with a system delivering
consistent results over time. The mission is to
create a systematic supply of affordable housing
stocks to meet the increasing demand with the
aim to address the housing deficit in urban areas
within seven years.

The policy objectives are:

i) Establish a comprehensive framework for
housing the urban poor, including slum
rehabilitation, redevelopment, new housing,
and rental housing.

ii)) Promote  inclusive mixed  housing
development in all new projects.

iii)) Encourage mixed land use in housing estates
for neighbourhood shopping and retail within
walking distance.

iv) Utilize proactive-, market-led efforts to
address the low and informal income market
segment.

v) Promote public-private partnerships (PPP)
for affordable housing and slum
rehabilitation.

vi) Ensure timely and regulated availability of
land for housing projects.

vii) Set principles for transparent and efficient
allocation of affordable housing units.

viii)  Establish a single-window approval
system for housing projects.

ix) Provide a platform for the operation and
maintenance of affordable housing units.
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x) Promote inclusive and participatory planning
and implementation for slum
redevelopment.

xi) Integrate livelihood programs with housing
programs for socio-economic development.

xii) Ensure the provision of municipal services to
improve living standards for the urban poor.

xiii)  Facilitate the formation-of housing
societies by existing slum dwellers.

xiv)Minimize relocation of slum dwellers to
maintain existing economic and social
linkages.

xv) Develop a framework for affordable rental
housing to prevent the development of new
slums.

xvi)Address operational issues arising during
policy implementation.

Strategies to achieve these objectives include
mandating affordable housing provisions in all
new projects, providing incentives for market-
based affordable housing solutions, and
establishing a framework for public-private
partnerships (PPPs) in the affordable housing
sector. The policy integrates frameworks for
slum rehabilitation and redevelopment with
affordable housing to ensure comprehensive
urban development.

Affordable Housing Facilitation Centers will
streamline  beneficiary registration, profile
verification, and home loan access, ensuring
fairness in housing project allotments. A
structured  responsibility  framework  will
integrate and coordinate government agencies to
provide basic services at housing locations
developed by Project Development Agencies
(PDAs). Mandating registered housing societies
will foster cooperation in affordable housing and
slum rehabilitation projects, with private sector
involvement under public-private partnership
(PPP) arrangements enhancing the capacity for
repair, maintenance, and management. Revenue
from private developers will support the CDP
Infrastructure Development Fund (CIDF) or State
Housing Fund for housing initiatives.

Efforts to preserve socio-economic ties
within informal settlements include in-situ
redevelopment or nearby relocation, with public
transport links connecting housing units to key
city nodes. Mixed housing zones will promote
socio-economic connections, and vendor markets
may be established based on community needs.
Resident participation in estate maintenance and
management will be encouraged through skill
enhancement programs, and urban livelihood
programs will be integrated to enhance options

for the urban poor.

Regulatory reforms include amending the
Odisha Land Reforms Act 1960 to facilitate land
conversion for urban development, reserving at
least 20% of housing land for affordable housing,
and establishing a single-window system for
timely approval of layouts and building
permissions. Pre-approved layouts and building
plans will facilitate construction, and a rent
control law akin to the Model Tenancy Act will
be enacted. Incentives like additional FAR, FSI,
TDR, and relaxed density norms will support
slum redevelopment and low-cost housing
projects.

The Government of Odisha envisions seven
models for intervention under this Policy, which
can operate independently or in combination with
one another, (Mission 2022).

i) Model 1: Mandatory Development of
Affordable Housing

ii) Model 2: Incentives for market-based
development of Affordable Housing

iii) Model 3: Development of Affordable
Housing Projects

iv) Model 4: In-situ Slum Redevelopment
v) Model 5: Relocation and Rehabilitation

vi) Model 6: Beneficiary-Led Individual
Housing Construction or Enhancement

vii) Model 7: Rental Housing

5. Model 1: Mandatory Development
of Affordable Housing

Model 1 emphasizes the mandatory integration of
affordable housing units in all housing projects.
The policy mandates that for projects exceeding
2,000 sqm, a minimum of 10% of the approved
or constructed carpet area must be allocated for
Affordable Housing Units to secure building
plan approval. Developers can exclude the Floor
Area Ratio (FAR) consumed by these units from
the overall built-up area calculation, receiving
compensatory FAR equivalent to 100% of the
area used for Affordable Housing. This additional
FAR can be utilized within the same project,
subject to regulations, while the remaining area
can be allocated for other housing categories and
commercial purposes.

However, challenges persist in the
implementing of this Model. By 2024, only 20
EWS housing units have been constructed, each
costing INR 8,39,364, falling short of the policy's
goal, Figure 2. Developers often find it more cost-
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effective to pay the Shelter Fee, which is one-
fourth of the construction cost of affordable units,
rather than building the units themselves.
Concerns also arise regarding the transparency
and accountability of Shelter fee utilization, as
information on allocation and usage is limited in
the public domain.

Figure 2. Case Study of Surekha Niwas in which 20 units
of EWS units have been constructed

Case studies conducted under Model 1
revealed both successes and challenges. For
example, in one case study, the developers faced
difficulties in providing Affordable Housing
Units on the site due to site constraints. As a
solution, they preferred to pay the Shelter Fee,
which contributes to the CDP Infrastructure
Development Fund. However, concerns were
raised about the use of the Shelter fee by the
development authority in comparison to the cost
of constructing affordable units. This highlights
the need for a more balanced approach to
motivate developers to build affordable units on-
site.

In another case study, the lack of
microfinance options for beneficiaries, affected
their ability to afford the EWS housing units
constructed under the policy. This disparity
between the prices of the units set by the authority
and the actual construction costs poses a
significant challenge to achieving the policy's
affordability goals by the developers. Therefore,
addressing the financial barriers faced by
beneficiaries is crucial to the success of Model 1
in providing affordable housing options for
economically weaker sections of society.

To address these issues, it is proposed to
decrease housing unit prices to meet policy
guidelines, provide microfinance options for
beneficiaries to afford the units, and designate
specific land parcels in master plans of the city
for constructing affordable housing units. These
strategies aim to incentivize developers to include
affordable units in their projects effectively,
ensuring that the policy's goals of providing

affordable housing for marginalized communities
are met. Promoting transparency in Shelter fee
allocation and its usage is crucial to improving
the impact of the policy. While the Model 1 of the
Affordable Housing policy in Odisha shows
promise in  promoting inclusivity and
affordability in housing projects, there is a need
for continuous monitoring and refinement to
ensure that the policy addresses the housing
needs of all segments of society effectively.

6. Model 2: Incentives for market-
based development of affordable
housing

Model 2 aims to promote proactive market-driven
initiatives to meet the housing requirements of
Economically Weaker Sections (EWS) and
Lower-Income Group (LIG) households in urban
areas of Odisha. This model provides an incentive
structure, including market-based pricing and
benefits, for private developers and Project
Development Agencies (PDAs) to promote the
construction of projects with 100% Affordable
Housing Units.

Under this model, private developers
undertaking projects with 100% Affordable
Housing Units are eligible for various incentives.
Incentives include the allowance of the maximum
permissible Floor Area Ratio (FAR) for the entire
project site without the need for Transferable
Development Rights (TDR) or purchasable FAR.
Additionally, developers receive a FAR
equivalent to 100% of the Built-Up Area (BUA)
utilized for Affordable Housing units, provided in
the form of Transferable Development Rights
(TDR). A portion of the built-up area is allocated
for neighbourhood shopping and community
facilities within the Affordable Housing Units
area to enhance the overall liveability of the
project.

However, challenges exist in the
implementing of Model 2. Developers are
required to adhere to standard facility provisions,
such as open spaces and infrastructure, in EWS
projects without any exceptions or relaxations.
While developers typically include additional
amenities in their projects, these costs are usually
covered by the buyer. The sale of EWS units at
government-prescribed rates often does not cover
the construction costs, making it unprofitable for
developers to focus solely on affordable housing
projects. Furthermore, there is a lack of housing
schemes targeting the Lower-Middle Income
Group (L-MIG) and Upper-Middle Income
Group (U-MIG) segments of society, as well as
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affordable plotted development models.

Case studies could not be conducted under
Model 2 due to the limited number of projects in
the city that fit this model. Overall, Model 2 of
the Affordable Housing policy in Odisha presents
opportunities to enhance the availability of
affordable housing options through market-
driven initiatives. By addressing the challenges
and leveraging the potential incentives, this
model can play a significant role in meeting the
housing needs of economically weaker sections
and lower-income households in urban regions.

7. Model 3:  Development  of
Affordable Housing Projects

Model 3 focuses on constructing of affordable-
housing units in urban areas to cater to the
housing needs of Economically Weaker Sections
(EWS) and Lower Income Group (LIG)
households in Odisha. This model aims to
provide accessible and affordable housing
options for marginalized communities through
dedicated projects.

Since 2015, two projects have been initiated
under Model 3 in Bhubaneswar, namely the
Chandrasekharpur and Subudhipur affordable
housing projects. The Chandrasekharpur project,
led by Paramitra Smart Infra Pvt Ltd, is the
largest of its kind in Odisha, spanning 8.09 ha (20
acres) and comprising of 2,600 dwelling units,
Figure 3. The Subudhipur project spans 0.603 ha
(1.49 acres) and includes 342 dwelling units.
(BDA 2022)

Figure 3. Case Study of Buddha Vihar, Chandrasekharpur
affordable housing project

Despite the initiation of these projects,
concerns have been raised regarding
compromised construction quality and the size of
allocated units. Beneficiaries are provided with
units having a carpet area of 23 sq. m., which is
smaller than the area of their previous dwellings
in the slums. This raises questions about the
overall quality of housing provided under Model
3.

Case studies under Model 3 shed light on
both successes and challenges. In the
Chandrasekharpur project, the allocation and
occupancy of dwelling units have commenced,
with residents beginning to move into the units.
This shows progress in providing housing
solutions for EWS and LIG households.
However, the construction quality and unit size
highlight the importance of ensuring that
affordable housing projects meet the necessary
standards to enhance the living conditions of
beneficiaries. The development of 342 dwelling
units on 0.603 ha (1.49 acres) in the Subudhipur
project demonstrates that efforts are underway to
utilize limited land space efficiently for
affordable housing initiatives. The successful
implementation of this project demonstrates the
potential for creating affordable housing
solutions in urban areas with limited land
availability.

Model 3 of the Affordable Housing policy in
Odisha focuses on ensuring the quality and
adequacy of housing units for beneficiaries. It
emphasizes the importance of meeting the
required standards in terms of size, amenities, and
liveability. ~ Continuous  monitoring  and
evaluation are necessary to assess the impact of
these projects on improving housing conditions
for targeted communities. By addressing case
studies and focusing on quality construction, this
model can significantly contribute to meeting the
housing needs of economically backward
populations in urban areas.

8. Model 4: In-situ slum
redevelopment

In-situ slum redevelopment focuses on the
redevelopment of existing slum areas in urban
areas of Odisha to improve living conditions for
residents. This model involves the redevelopment
of slums on viable land owned by government
authorities, such as the Central Government,
State-Governments, urban-local bodies (ULBs),
or Public Sector Undertakings (PSUs) if the land
is not essential for significant public purposes.

Three in-situ slum rehabilitation projects
have been undertaken in Bhubaneswar under
Model 4. The largest project is the Shanti Nagar
Awas Yojana, which covers 4.05 ha (10 acres) of
land and includes 840 dwelling units, Figure 4.
Phase 1 of this project has been completed, and
beneficiaries have been allotted their dwelling
units. Possession has also started. The second
project, Nilamadhav Awas Yojana in Niladri
Vihar, has a site area of 3.31 ha (8.18 acres) and
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includes 1,200 dwelling units that are currently
under construction. The third project, Mahaveer
Awas Yojana in Gadakana, has a site area of 1.55
ha (3.82 acres) with 400 dwelling units, approved
by the Bhubaneswar Development Authority
(BDA), and the construction is yet to start.

Figure 4. Case Study of Shanti Nagar Awaz Yojana, an in-
situ slum rehabilitation project

Case studies conducted under Model 4
provide insights into both the challenges and
successes of the model. The completion of Phase
1 and the initiation of beneficiary allotment in the
Shanti Nagar Awas Yojana project demonstrate
progress in addressing housing needs in the slum.
The ongoing construction of 1200 dwelling units
in the Nilamadhav Awas Yojana project indicates
efforts to expand affordable housing options for
residents in Niladri Vihar (BDA 2023). By
utilizing available land for in-situ redevelopment,
this project aims to enhance the quality of
housing and infrastructure in the area, thereby
contributing to the revitalization of the urban
environment. The Mahaveer Awas Yojana
project in Gadakana, although approved by the
BDA, is yet to commence work. This highlights
the importance of timely implementation and
coordination among stakeholders to ensure the
proper execution of in-situ slum redevelopment
projects.

To address challenges in Model 4, such as
delays in project initiation and coordination
issues, adequate measures are essential. Timely
execution, stakeholder engagement, and
monitoring mechanisms can improve the
efficiency and impact of in-situ slum
redevelopment initiatives. By prioritizing the
needs of slum residents and ensuring the sound
quality of housing provided, Model 4 can
significantly contribute to sustainable urban
development and inclusive housing solutions in
Odisha.

9. Model 5:
rehabilitation

Relocation and

Model 5 of the policy focuses on the relocation
and redevelopment of slum areas in urban areas
of Odisha to improve living conditions for
residents. This model involves identifying viable
land for relocation sites and developing transit
accommodations to create temporary housing for
slum dwellers during the redevelopment process.

Transit accommodations have been proposed
at five locations in Bhubaneswar under Model 5:
Subudhipur (1.21 ha ~ 3 acres), Niladri Vihar
(2.02 ha ~ 5 acres), Pandara (2.02 ha ~ 5 acres),
BJB Nagar (0.81 ha~ 2 acres), and Dumduma
(1.25 ha ~ 3.09 acres). The transit camp at
Kanyashram is currently operational with 1000
dwelling units, providing temporary shelter for
residents affected by slum redevelopment
projects. (Express, 2015)

Case studies conducted under Model 5
provide insights into the challenges and successes
of the model. The operational transit camp at
Kanyashram showcases the adequate provision of
temporary housing for slum dwellers during the
transition period. By providing essential
infrastructure, such as safe drinking water supply,
community toilets, and childcare services, the
transit camp supports the relocated residents
during the transition process. The proposed
relocation sites at Subudhipur, Niladri Vihar,
Pandara, BJB Nagar, and Dumduma are
strategically located throughout the city, ensuring
that residents’ livelihoods are not disrupted
during the relocation process. These sites aim to
provide adequate housing options and essential
amenities, ensuring a smooth transition for the
affected population (Express, 2015).

Challenges in the implementing Model 5
include the need for efficient coordination among
stakeholders, the timely completion of transit
accommodations, and the provision of necessary
infrastructure at relocation sites. Ensuring the
availability of basic services, such as healthcare
facilities and educational institutions, is crucial
for supporting the resettlement process.

To address these challenges, measures such
as regular monitoring, stakeholder engagement,
and community participation are essential. By
prioritizing the needs of slum dwellers, Model 5
can contribute to sustainable urban development
and inclusive housing solutions in Odisha. Model
5 plays a vital role in addressing housing
challenges in slum areas by providing temporary
housing solutions and facilitating the transition of
residents to improved living conditions. Through
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effective planning, coordination, and
infrastructure development, this model can
enhance the transit process and quality of life for
marginalized populations in urban Odisha.

11.  Model 6: Beneficiary-led
individual housing construction or
enhancement

The objective of Model 6 is to enable recipients
to build or renovate their own homes in Odisha's
metropolitan regions. The model aims to provide
financial assistance and support to individuals
who require housing solutions, allowing them to
take responsibility for the development process
and improve their living environment.

Out of the 1266 units approved under Model
6, 892 units in Bhubaneswar are completed; 52
are at the excavation stage, 78 are at the plinth
level, and 226 are at the roof level, Figure 5. This
shows that the process of empowering recipients
to build or renovate their own homes is making
headway toward the ultimate objective of
inclusive housing development.

The difficulties and achievements of
beneficiary-led home construction projects are
highlighted on through case studies carried out
under Model 6. This strategy empowers
individuals to take control of their housing needs
and enhance their quality of life by involving
beneficiaries in the construction process and
providing financial support.

One concern with Model 6 is that there is no
waiting list for beneficiaries. Problems with
document submission or verification might result
in project rejection without providing an
opportunity to resubmit within a given
timeframe. Furthermore, recipients face financial
difficulties and project completion delays due to
inadequate funding and lengthy construction
durations of 40—50 weeks.

To address housing issues, raising awareness
and increasing governmental contributions are
crucial. Urban Local Bodies (ULBs) can help
more people in need by promoting outreach
initiatives and providing financial support.
Government-backed home mortgages and
funding assistance can make it easier for
beneficiaries to access homes. Model 6 aims to
promote self-reliance and empower marginalized
populations by prioritizing beneficiary-led
housing building and upgrading. This concept
can improve the standard of living for
disadvantaged populations in Odisha through
efficient coordination, financial support, and

capacity-building  activities. = Model  6-
Beneficiality-Led Individual House Construction
or Improvement encourages community
involvement and self-help in resolving housing
issues, achieving equitable housing solutions, and
sustainable urban development.

Figure 5. A house constructed under the Beneficiary-Led-
Individual Housing Construction Scheme in the Laxmisagar
Ward of Bhubaneswar

12. Model 7: Rental housing

In the metropolitan regions of Odisha, Model 7
focuses on offering rental housing alternatives to
economically weaker sections (EWS), lower-
income groups (LIG), and medium-income
groups (MIG). To accommodate a range of tenant
demands and encourage the development of
affordable housing alternatives, this model offers
flexible housing designs, including one-room and
two-bedroom homes, as well as dormitory
options.

Three rental complexes for migrants and
construction workers under Model 7 are located
in Bhubaneswar. The Bhubaneswar Smart City
Limited is in charge of the fully operating
complex in Kharvel Nagar, whereas the two
complexes in Ghatikia and Gadakana are now
non-operational, Figure 6. These rental properties
are designed to provide short-term, cost-effective
housing- options for people in need of a place to
live.

Figure 6. Rental Housing Complex in Kharvel Nagar
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The accomplishments and challenges of
rental housing programs are clarified through
case studies conducted under Model 7.
Established under Project Kutumb as part of the
Smart City initiative, the Social Equity Centre at
Kharvel Nagar in Bhubaneswar is a 200-bed
rental housing plan. The center, which charges a
daily fee of INR 50 and a monthly cost of INR
1,000, offers affordable accommodation options
managed by an NGO selected through a bidding
process. The center, which offers one room and
two-bedroom apartments, is expected to have 247
male tenants in 2024. The center's central position
guarantees easy access to public transportation
and other necessities, which is essential for the
quality of life and sense of security in their homes
for inhabitants. This complex meets the housing
needs of many groups in society by providing
rental units with a range of facilities and layouts.

One of the challenges with Model 7 is that
ensuring that rental complexes have access to
basic utilities and amenities. Another is that
monthly fees will increase at a rate of 10% each
year, according to the state government and the
Odisha Urban Housing Mission (OUHM).
Encouraging inclusive wurban development
requires preserving the accessibility and
affordability of rental housing alternatives for
marginalised populations.

To overcome these obstacles, it is essential
that rental housing be accessible to all societal
sectors and that rental complexes located on the
outskirts of the city have improved public
transportation links. Rental housing projects have
the potential to enhance the well-being and
standard of living of renters from diverse
backgrounds by providing easy access to
essential services, facilities, and job centres. To
close the gap in housing affordability and
accessibility for marginalised individuals in
urban areas, Model 7 offers rental options with
variable designs and affordable prices. Rental
housing developments in Odisha can support
equitable housing solutions and sustainable urban
development through direct initiatives by Project
Development Authorities (PDAs) and public-
private  partnerships.  Encouraging social
inclusion and providing more affordable housing
alternatives are two key objectives of Model 7-
Rental Housing in metropolitan areas. This
strategy helps to improve the standard of living
and housing security for people living in Odisha
by catering to the housing demands of all income
groups and guaranteeing the provision of basic
amenities.

13. Conclusion

The comprehensive evaluation of Odisha's
Housing for All policies reveals a multifaceted
approach to addressing the diverse housing
needs of urban populations through various
models. Each model, from the construction of
affordable housing units (Model 3) to in-situ
slum redevelopment (Model 4) and beneficiary-
led initiatives (Model 6), plays an important role
in tackling the challenges posed by rapid
urbanization and housing shortages.

Model 1 emphasizes the importance of
partnerships and incentives, while Model 2
explores market-driven initiatives to enhance
affordable housing availability. Model 5 focuses
on providing temporary housing solutions for
slum dwellers, helping in their transition to
improved living conditions. The introduction of
rental housing options (Model 7) diversifies the
strategies available to meet the needs of different
income groups, ensuring that housing solutions
are accessible to all segments of society.

Overall, these models underscores the
importance of community involvement, funding,
and efficient coordination for the realisation of
sustainable and equitable urban housing
development in Odisha. Odisha can make further
progress towards its objective of providing
suitable and affordable housing for all societal
groups by removing obstacles, raising awareness,
and expanding rental housing options. For these
housing projects to be successful and positively
impact the quality of life for Odisha's urban
residents, cooperation among government
agencies, urban local authorities, and other
stakeholders is crucial.

Acknowledgement

I would like to extend my sincere appreciation to my
advisor, Associate Prof. Dr. Ruchita Gupta (HOD,
Department of Housing SPA, New Delhi), for her
conscientious oversight, encouragement, and faith in
my talents throughout my studies and work. I would
also like to thank Prof. (Dr) P. S. N. Rao, Mr. Vinod
Sakle, Asst. Prof. Rashi Gupta, Asst. Prof. Harshita
Deo, Mrs. Rita Bhattacharya, and Mrs. Chitra Jain for
overseeing the process and providing me numerous
valuable insights. This is my opportunity to express
my gratitude to all the experts and scholars consulted
while writing my paper. I have the utmost gratitude for
the consistent support and help throughout the writing
of the paper provided by Sri Abanikanta Pattnaik, IAS,
Additional Secretary, Department of Steel & Mines,
Government of Odisha.

50



© SPACE Vol 25 no. 1-2, The SPA Journal of Planning and Architecture

School of Planning and Architecture, New Delhi

References

BDA 2023. Bhubaneswar Development Authority
Annual Report.

BDA 2022. Bhubaneswar Development Authority
Annual Report.

Department, H. a. n.d.. Urban Development
Handbook Odisha.

Express, T. N. 2015. Plan Okayed to Resettle Evicted
Slum Dwellers.

ITHS. 2017. Planning, 'Violations', and Urban
Inclusion:A Study of Bhubaneswar.

Mission, O. U. 2022.
https://has.odisha.gov.in/ouhm_cms/.

Resources Flows in Indian Citie: City Profile of the
Construction Sector in Bhubaneswar. 2020.

51



© SPACE Vol 25 no. 1-2, The SPA Journal of Planning and Architecture
School of Planning and Architecture, New Delhi

Mapping Socio-Physical Realities:
Mumbai's Indigenous Settlements in Contemporary Times

Sarvesh Nandgirikar', P. S. N. Rao?

'School of Planning and Architecture, New Delhi, Email: sarveshnandgirikar@gmail.com
2School of Planning and Architecture, New Delhi.

Abstract: The research seeks to investigate a unique problem in built infrastructure and physical planning. Three case
studies of urban villages in varying contexts are examined to gain a deeper understanding of the growing concerns in
communities about shifting land uses and development pressures. The research methods employed were on-ground
interviews, documentation, physical surveys, and both unstructured and structured interviews with residents. Data is
analyzed and reviewed to identify concerns related to the negative consequences of globalization and current real
estate pressures on native communities and their livelihoods. The report goes on to highlight the relevance of
development control and current issues faced by the communities in the metropolis.
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1. Introduction 2. Literature Review

Kolis, Gaothans, and Adivasis are among the
Indigenous populations dispersed across the east-
west regions. The Kolis engage in fishing and
similar occupations, whereas the Gaothans and
Adivasis are often inclined towards farming,
agriculture, and animal husbandry due to their
housing locations and topography. These ethnic
groups are at risk of extinction.

Koliwadas and Gaothans have been defined;
however, Adivasi padas are yet to be discovered
and demarcated according to the designs. In the
Brihanmumbai Municipal Corporation, these
indigenous villages were not even included in the
city's growth planning process or the subsequent
growth Plan 2034.

The study seeks to study the examples of such
Indigenous settlements and identified case
studies to understand the exact current situation
considering various parameters of the physical
and economic development for these settlements
in the 21* century in the metropolitan city of
Mumbai.

Similar developments can be observed across
India. It is essential to understand the
development and transformation that occur in
such developments to comprehend various
factors and points that are similar in nature and
can serve as a basis for further study. The
literature review highlights the concept of Lal
Dora and explains the development and
transformation that are occurring in the urban
village of Hauz Khas in South Delhi

Hauz Khas, situated in South Delhi, has
undergone significant evolution over the decades,
transforming from a primarily residential and
institutional area into a vibrant commercial and
cultural hub. Known for its 13th-century
reservoir and complex built by Alauddin Khilji,
Hauz Khas, which translates to "Royal Tank,"
initially featured structures like madrasas,
mosques, and tombs, making it a quiet residential
neighborhood  with  significant  historical
attractions. The area's land wuse initially
comprised residential buildings, educational
institutions such as IIT Delhi, and recreational
spaces, including Hauz Khas Deer Park and the
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Hauz Khas Complex. However, driven by
economic opportunities, cultural shifts, and
broader urbanization trends, the early 2000s saw
Hauz Khas Village emerge as a cultural and
commercial center. Artists and designers were
drawn to its historical ambiance and low rents,
leading to a proliferation of cafés, restaurants,
and Dboutiques that attracted a young,
cosmopolitan crowd. This commercialization led
to a surge in property values, as many residential
buildings were converted into commercial
spaces, including offices and co-working areas.
The municipal authorities had to wupgrade
infrastructure to keep pace, addressing issues
such as traffic congestion, noise pollution, and
waste management. Today, Hauz Khas Village is
a bustling commercial hub with numerous dining
and shopping options. However, some residential
areas and cultural attractions, such as the Hauz
Khas Complex and Deer Park, remain. The
transformation has brought economic benefits
and cultural vibrancy but also challenges such as
rising property prices, gentrification, and
environmental pressures. Moving forward,
balanced urban planning and community
engagement are crucial to ensure Hauz Khas
remains a sustainable part of Delhi.

Lal Dora areas in Delhi, demarcated in 1908
by the British to define village habitation lands,
have historically been exempt from strict building
regulations and zoning laws, leading to
distinctive patterns of land use and development.
Initially intended to cater to basic residential and
agricultural needs, these areas underwent
significant transformation post-independence due
to rapid urbanization and population growth. The
lack of stringent regulations made it
economically attractive for property owners to
develop land, resulting in a shift from agricultural
to residential and commercial uses. As Delhi
expanded, many Lal Dora areas, initially
peripheral, became part of the urban landscape,
further propelling their conversion to urban uses.
Government policies introduced to control
development often had lax enforcement, resulting
in the continued existence of informal
settlements. In areas like Najafgarh, traditional
village houses have been replaced by dense,
multi-story  buildings and  commercial
establishments, straining the infrastructure and
causing environmental degradation. The
demographic and social fabric of these areas has
also changed, with an influx of new residents and
activities  altering  traditional = community
dynamics. The transformation of Lal Dora areas
highlights the complexities of urbanization,

underscoring the need for comprehensive urban
planning, effective governance, and sustainable
development to strike a balance between
economic growth and social and environmental
sustainability.

3. Database and Methodology

The study has selected one site each in Koliwada,
Gaothan, and Adivasi Padas within the Municipal
Corporation limits of Mumbai. Various
parameters are considered to study the areas, and
these are described in the subsequent sections.

3.1 Koliwada- Versova Koliwada, Mumbai
3.1.1 Introduction

Versova Koliwada is situated on the western
coastline of Versova in the western suburbs of
Greater Mumbai, known for its rich history as a
fishing community. The locals originally called it
"Visava," meaning "rest" in Marathi language.
Versova has been the site of significant historical
events. During the medieval period, Versova
came under Portuguese rule, resulting in the
construction of the Our Lady of Health Church
and the conversion of many Kolis, the indigenous
fishing community, to Christianity. By 1720, the
village had grown into a small town with a fort
and a thriving market for dry fish. In 1739, the
Marathas took control of Versova from the
Portuguese, further strengthening the settlement.
The Koli community, primarily consisting of Son
Koli and Malhar Koli groups, has historically and
continues to occupy the majority of the land in
Koliwada. Fishing remains their primary
occupation, with about 60% of the community
depending on it for their livelihood. Over time,
many original inhabitants have expanded their
homes vertically to accommodate the growing
population. This vertical expansion has also led
to the development of rental services within the
community.

3.1.2  Land ownership

The land of Koliwada has been subdivided into
various CTS (City Survey Numbers) as detailed
in the Development Plan 2034. According to this
plan, these CTS numbers and the associated land
parcels are owned by a private entity, granting
sole ownership to the private owner. Meanwhile,
the government retains ownership of the
amenities and public infrastructure within the
area. The land use division is as shown in Figure
1. Koliwada has also experienced an influx of
immigrants, primarily non-Kolis, drawn by its
strategic location, which offers easy access to city
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workplaces and relatively affordable housing
options. This demographic shift has increased the
community's diversity, blending traditional Koli
culture with newer influences. The percentage of
original — Koli residents to non-Koli residents is
as indicated in Figure 2.
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Figure 1. Various land use, Versova Koliwada
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Figure 2. Resident's % Status in Versova Koliwada
3.1.3  Housing and Structural Conditions

Versova Koliwada is home to approximately 7
lakh residents and features a diverse range of
housing styles, including individual houses,
bungalows, chawls (multi-story tenements), and
apartment complexes. On average, each
household consists of 4 to 5 individuals, with
homes averaging around 42 square meters. This
results in a per capita residential built-up area of
approximately 9.7 square meters. The variety of
housing types reflects the dynamic social fabric

and evolving residential landscape of Versova
Koliwada as indicated in Figures 3 and 4.
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Figure 4. Types of Households in Versova Koliwada
3.1.4 Occupational Pattern

In Koliwada, over 60% of households are
engaged in fishing and related activities, while
others work in the government and private sectors
as indicated in Figure 5. Approximately 2,500
Kolis participate directly in fishing. The
community benefits from five functional jetties
dedicated to fishing boats. While traditional
methods persist, the introduction of modern
technologies, such as faster boats, advanced
trawlers, and LED lights for fish attraction, has
significantly boosted catches and profitability for
some fishermen. However, these advancements
have also marginalized traditional fishermen,
leading to reduced yields. Both men and women
in Koli communities actively contribute to
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livelihoods; men typically fish while women play
crucial roles in selling the catch. Figure 6 shows
women sellers at fish market. Recent surveys
among the Kolis have highlighted concerns about
conflicts over fishing zones and a noticeable
decline in fish populations attributed to severe
pollution in local waters over the past few years.
These challenges highlight the complex
dynamics that influence the livelihoods and
sustainability of fishing communities like
Koliwada.
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Figure 5. Types of Occupation

Figure 6. Fishermen and women selling fish at Versova
Koliwada fish market.

3.1.5 Utilities

i) Water Supply - Versova primarily relies on
municipal piped water, delivered daily between
6-8 pm for durations ranging from 15 to 60
minutes. The distribution network primarily faces
challenges such as inconsistent water pressure
and varying pipe sizes, which disrupt water flow.
Recent outbreaks of waterborne illnesses, such as
jaundice and typhoid, among residents are
attributed to inadequate sanitation and
contamination of water pipelines due to
insufficient separation between water and sewer
lines. These issues underscore the urgent need for
enhanced water infrastructure and improved
sanitation practices in Vrsova to protect the
health and well-being of its residents.

ii) Sanitation and Stormwater Management -
During the monsoon season, Versova Koliwada
experiences recurring water accumulation in low-
lying areas, which leads to mosquito breeding and
an increase in malaria cases. The area's
inadequate  stormwater  drainage  system
exacerbates these issues, often becoming blocked
by garbage, which causes rainwater and runoff to
overflow into the wastewater network. These
drainage challenges not only contribute to
localized flooding but also contaminate the
wastewater system, posing health risks and
environmental concerns for residents. Addressing
these issues is crucial for mitigating health
hazards and improving overall living conditions
in Versova Koliwada, particularly during the
heavy rainfall characteristic of the monsoon
season.

Figure 7. Solid Waste dumped near the Versova -madh jetty.

iii) Solid Waste Management: Versova Koliwada
faces challenges in achieving comprehensive
door-to-door garbage collection due to its dense
and often hard-to-reach layout. Additionally, the
community lacks centralized waste disposal bins,
resulting in residents discarding garbage near
public toilets, which leads to a significant
accumulation of solid waste in these areas, Figure
7. The buildup of solid Waste at public restroom
entrances has created unsanitary conditions
around these facilities. Moreover, there is a
noticeable absence of dustbins inside public
toilets, leading to improper disposal of sanitary
Waste on toilet floors and window sills. These
issues exacerbate the cleanliness and hygiene
conditions within the settlement. Addressing
these sanitation challenges is crucial for Versova
Koliwada to improve waste management
infrastructure and practices. Doing so will
enhance cleanliness, raise hygiene standards, and
ultimately improve the overall quality of life for
its residents.
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3.1.6 Social Amenities

1) Healthcare- Versova Koliwada provides access
to small clinics and dispensaries for primary
healthcare needs. Dr. General Hospital, located
approximately 20 minutes from Hingla Devi
Temple, is commonly visited by residents.
Additionally, facilities such as RN Cooper
Municipal ~ General  Hospital, Kokilaben
Dhirubhai Ambani Hospital, and Brahma
Kumari's Global Hospital are preferred for their
quality primary and secondary healthcare
services. Many residents opt for private
healthcare facilities over municipal options for
serious illnesses, considering them more reliable,
despite government healthcare being perceived as
more affordable. About 65% of the community
has health insurance coverage.

ii) Recreational - Versova Koliwada's perception
of open spaces and public areas diverges from
that of typical residential regions in Mumbai.
These spaces encompass fronts of houses, streets,
alleys, and gaps between buildings, serving as
centers for diverse community activities,
including fishing tasks, children playing, and
social interactions. They enhance community
security through natural surveillance, as non-
residents stand out amidst daily activities. Many
homes keep doors open during the day, blurring
public-private boundaries and fostering a semi-
public environment that redefines privacy norms.
Cultural preservation is crucial in any
development plans for Koliwada.

Additionally, religious sites, courtyards, and
markets are pivotal for communal gatherings,
from fish drying to festivals. Events like the
Versova Koli Seafood Festival held at locations
such as the House of Charity NGO and the
Ganesh Temple, attract visitors citywide.
However, formal recreational spaces, such as
playgrounds and parks, are notably lacking in
Koliwada, underscoring the community's need
for improved leisure amenities.

iii) Connectivity: Versova Koliwada has good
connectivity to  Mumbai  via  various
transportation  options, including  buses,
autorickshaws, and taxis. Figure 8 indicates the
existing road network. Key transport hubs
include Versova Jetty, Versova Bus Depot, and a
bus stop near Masan Devi Temple, offering
routes to Andheri Railway Station, Goregaon,
and other parts of Greater Mumbai. The nearby
Versova Metro Station (2.5 km away) and
Andheri West Railway Station (5 km away)
further improve accessibility. The jetty offers
ferry services to Madh Pathwadi Koliwadas every

5 to 10 minutes but lacks amenities such as proper
ramps and restrooms, which impacts its
cleanliness and comfort. Buses serve as
affordable first-mile connections to metro and
railway stations, although their frequency
averages 15 to 20 minutes, which affects
commuting convenience for residents.
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Figure 8. Map showing road hierarchy in Versova Koliwada

3.1.7 Transformation of Land Uses and Real
Estate Pressure:

Impact of proposed projects- Projects like the
Coastal Road raise significant concerns about
their impact on the livelihoods of fishing
communities along its route. According to the
Environmental Impact Assessment (EIA) report,
areas like Cormoval Koliwada are expected to
face numerous challenges, including disruptions
to local marine ecosystems and changes in sea
access dynamics. The recovery of these micro-
ecosystems to sustainable fishing levels may take
years. The project's environmental impacts are
substantial, with anticipated reductions in
mangrove habitats that are critical for a variety of
fauna, including crabs, shrimp, egrets, herons,
kingfishers, spoonbills, ibises, terns, and other
species. Furthermore, the construction is
expected to disturb approximately 33.37 hectares
of mangrove forest land. To mitigate these
impacts, the Municipal Corporation of Greater
Mumbai (MCGM) plans to undertake
compensatory afforestation by replanting three
times the number of mangroves in consultation
with the Forest Department.
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3.2 Gaothan- Chuim Village, Khar-Danda,
Mumbai

3.2.1 Introduction and Settlement Pattern

In the 16™ and 17" centuries, the Portuguese
referred to the village as juvkem', later known as
Chuim. During the 1940s, it was a small farming
hamlet of approximately 70 dwellings. The
village was formerly inhabited by Koli
fishermen, Christians, Mahars, and Bhangis.
Many of the original locals were converted to
Catholicism under the Portuguese reign in both
the 16™ and 17™ centuries. The majority of
residents now are East Indians, Maharashtrians,
and Sunni Muslims.

3.2.2 Land ownership

The entire land of Gaothans has been divided into
various CTS numbers (City Title Survey
Numbers), which are represented in DP 2034. It
is understood that the CTS no. and associated
land belong to a private entity. As a result,
ownership is solely with the private owner.
During an interview with a resident of the urban
village, Mr. Rudolph Alves (76 years old) stated
that the first house no. 1A in Chuim Gaothan is
his ancestral home. The government owns
utilities and amenities in the area.

3.2.3 Housing and Structural Conditions

The architecture is a mix of Portuguese and Koli-
style cottages. Chuim has a few 150- to 200-year-
old traditional bungalows, Figure 9. Currently,
these structures require repairs and frequent
maintenance. Individual structures of Chuim
Village have been marked as Grade-III heritage
structures. Figure 10 show the footprint of the
different type of buildings based on their type of
construction. The land use has transitioned from
residential to mixed-use, featuring rental options
for tenants, cafés, boutiques, homestays, and
youth hostels. These rental flats are reasonably
priced, especially compared to the vicinity of
Bandra and Khar.

3.2.4 Occupational Pattern

Earlier, until the 1950s, the Koli residents were
primarily involved in fishing. The Maratha Kubis
were farmers and cultivators. Chuim's women
were sewers who made garments for their
families and fisherman folks in the
neighbourhood. The majority of the inhabitants
now commute to the city for work.

Figure 10. Type of construction in Chuim village
3.2.5 Utilities

1) Water Supply: In the past, some houses had
access to a water connection. There were five
wells in various areas, and those who could not
afford the connections drew their water from
these wells. Water was accessible for ancillary
purposes from the Chuim Tank. The BMC H/W
Department now manages water distribution in
the Chuim gaothan.

ii) Sanitation and Stormwater Management: The
BMC SP Department manages sewage collection
through subterranean pipelines. Few houses have
stormwater pipes to collect rooftop water, but it
is not disposed of or processed for reuse. No
system is designed for stormwater management
or rainwater collection in the neighbourhood.

iii) Solid Waste Management: Bins are provided
in the neighbourhood. The residents allot waste
pickers. However, the same system of waste
collection is not available at certain parts of
Chuim village as indicated in Figure 11.
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Figure 11. Solid Waste dumped on the streets of Chuim
3.2.6 Social Amenities

i) Recreational: Chuim has open areas, religious
places of worship such as the St. Vincent de Paul
Church, Khar, temples, and a gymkhana.

ii) Commercial: Schools, banks, police stations,
hospitals, marketplaces, and other essential
amenities are all within a 2 km proximity of
Chuim village.

iii) Connectivity: Chuim village is accessible by
main road networks from various areas of Bandra
and the MMR Region. The Gaothan is situated in
a strategic location in Mumbai, with well-
connected road networks and multiple modes of
transportation, including buses, taxis, and
autorickshaws. The airport is 5 km away from the
settlement.

3.2.7  Transformation of Land Uses and Real
Estate Pressure:

i) Concerns regarding the redevelopment work:
During the survey visits in 2023, it was observed
that ground-floor and one-story structures have
been converted into high-rise buildings, as
indicated in Figure 12. The owners have
renovated the entire structure with permission
from the BMC to carry out repair work, as new
construction is not permitted in the Gaothan
demarcation due to heritage conservation
regulations. Figure 13 shows division of different
land use present currently at Chuim village.

ii) Threat to the ancestral homes of Chuim: In
recent years, urbanization has had a significant
impact on the community that lives in these
Gaothans. Due to the high land value in crores,
local builders and land mafias attempt to acquire
the old structures. For years, the developers have
tried to mislead and urge the inhabitants to sell
their generational properties.
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Figure 13. Land Use, Chuim Village

3.3 Adivasi Pada: Kelti Pada, Aarey Forest,
Goregaon Mumbai

3.3.1 Introduction and Regional Setting

There is a total of 27 Adivasi Pada in Aarey
Forest and a total of 222 in Mumbai. None have
been demarcated and declared as adivasi padas in
the development plans of Mumbai. Kelti Pada is
one of 27 padas, or hamlets, in the forests of
Aarey. There is no demarcation of village or
hamlet boundaries made on a micro level.
Currently, Adivasi residents across the city have
possession rights but lack documentation proving
land ownership. The Warli and Konka tribes
comprise the majority of the communities in the
Adivasi pada. Due to the rapid expansion, it has
been noted that the number of non-adivasi living
in the padas has increased. Figure 14 shows the
percentage of different communities present at
Kelti Pada. Buddha, Maratha, Koli, Madrasi, and
Banjari are a few of the castes that have begun
residing in Mumbai's adivasi padas on a rental
basis.
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Figure 14. Types of Communities, Kelti Pada
3.3.2  Land ownership

Forest dwellers have the right to hold and reside
on forest land under individual or collective
ownership for habitation purposes. The forest and
its resources provide the best way for tribal
people to survive, and many tribes, including
women, engage in activities such as agriculture
and food collection. Any member of a Scheduled
Tribe or Other Traditional Forest Dwellers has
the right to cultivate their land for a living. The
tribals of Aarey have paid tax to the government
at the rate of Rs. 1 per guntha, but the present
government has declared them as slum dwellers
encroaching on the vicinity.

3.3.3  Housing and Structural Conditions

According to the primary household survey
conducted in 2023, Kelti Pada has approximately
80-90 households. The houses are built from local
materials, including mud, wood, Karvi reeds, and
corrugated sheets, Figure 15. Many people have
remodelled their homes as their families have
grown.

Figure 15. Warli House, Kelti Pada, Aarey
3.3.4  Occupational Pattern

Earlier, the tribals were solely involved in
farming. Due to the growing opportunities in the
city, the new generation has shifted from the
primary sector to the secondary sector. Figure 16

shows the percentage of occupational diversity at
Kelti Pada.

There are businessmen, servicemen,
homemakers, retired servicemen, students, and
farmers in the padas of Aarey.

» Famirg —
s

N ]
we

TYPES OF OCCUPATION

Figure 16. Occupational Pattern, Kelti Pada

Figure 17. Waste Water recycled to use for growing
vegetables, Kelti Pada, Aarey

3.3.5 Utilities

1) Water Supply: The BMC HE Pipelines (Local
body: Water pipelines) are connected in some
houses. The water is available twice a day/
sometimes once a day. The tribals need to rely on
alternative  sources, such as borewells,
community taps, and hand pumps. The water
available is fresh and rarely muddy. Tanks,
drums, utensils, and barrels are used to store
water in the households. The residents store waste
water and use the same for watering the
vegetables grown at the farmlands. Figure 17
shows one of the open storages of waste water
and pumping unit installed for watering purpose
by the residents of Kelti pada.

ii) Sanitation and Stormwater Management:
During the primary survey (year 2023), open,
partially open, and blocked drains were noted.
Drains connected to the main sewer system are
well connected. The BMC SP Department
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delivers water to the location. Individual
household toilets, community toilets, septic
tanks, and bio-toilets have all been observed.
Some difficulties include unsanitary conditions in
CT, water shortages, insufficient urinal and
seating capacity, a lack of sanitary equipment,
and a lack of power. Aarey has no waterlogging
concerns due to its high percolation levels.

Individual rooftop drainage pipe networks
were found in a few residences. Rainwater
collection systems do not exist. Some utensils or
objects are intentionally placed to collect
rainwater that falls over the roof or pipes. The
drainage system is not developed throughout the
pads. Household drains become blocked during
heavy monsoons.

iii) Waste Management: Every family collects
kitchen waste and uses it as organic manure. The
tribe does not pay agencies or garbage collectors.
It was observed that some residents or non-
residents encroaching in the forest area throw
their garbage outside. Plastic garbage is dumped
on open land, harming forest soil. Due to the lack
of a proper disposal system, non-biodegradable
Waste is burned, causing air pollution in the city's
green zone. Figure 18 shows solid waste dumped
near the forest area.

3.3.6 Social Amenities:

i) Recreational: Shiva Temple, Gaondevi
Temple, Tapeshwar Mandir, and Picnic Point are
some of the open and religious spaces inside the
Aarey Forest.

i) Commercial: There is no allocated market
space in Aarey. Female vendors sell forest
vegetables and fruits on the roads or near their
own houses, which they source from their farms.

Figure 18. Waste dumped, Kelti Pada

iii) Connectivity: Lack of internal connectivity is
observed due to the topographical conditions.
There are no appropriate roads (semi-

pukka/pakka) linking the padas. Main roads are
constructed for easy mobility from Aarey,
connecting different parts of Mumbai that lack
streetlights during night time, resulting in wildlife
loss due to road crossing accidents.

3.3.7  Transformation of Land Uses and Real
Estate Pressure

1) Transforming Boundaries: Over the years, the
original purpose of the milk colony has evolved
for various other uses. Following the Aarey Milk
Colony project, sponsored by the government,
various other projects were being developed
without consideration for the ecosystem and legal
regulations. This led to the shrinking of the land
from its edges after independence, resulting in the
loss of Adivasi padas and the community's
territorial rights.

ii) Land grabbing: For the past few years, it has
been observed that adivasi padas have been
notified as slums and shifted to SRA
development housing to accommodate new
projects within the forest. Failure to address the
land tenure and administrative rights of all
stakeholders in land development or land reform
has caused problems and inequalities. Increase in
the number of migrants. Increase in the number
of temporary settlements and slums in the forest.

iii) Environmental impact: Reduction of the
forest area due to the shift in land uses inside the
forest boundaries. Increase in the number of
migrants. Increase in the number of temporary
settlements and slums in the forest. Pucca houses:
The new construction and renovation of houses
utilize materials such as RCC, glass, aluminum,
and asbestos sheets to build within the forest
context. The use of sustainable materials has been
reduced.

4. Results and Suggestions

The study aimed to examine the three case studies
and present the following macro-level findings,
which are attributed to globalization and the rise
in real estate pressure.

4.1 Koliwadas
4.1.1  Environmental degradation

Climate change poses a significant threat to
fishing communities and the broader ecological
system. Due to expanding infrastructure
demands, the CRZ zones do not adequately
protect or safeguard the unique ecosystems of
coastal and marine areas, thereby affecting the
livelihoods of the Kolis. The influence of real
estate has resulted in the destruction of
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mangroves along the shore owing to solid Waste
and chemical effluents produced by the city's
residential and industrial zones. The shift of the
Hazard Line (HL) has resulted in increased sea
levels or High Tide Line (HTL) damage to houses
and jetties, as well as an impact on fishing and
other coastal operations.

4.1.2 Livelihood damage

Koli and East Indians rely on the seawater and
shore for their daily sustenance and survival.
These communities have been severely impacted
by coastal development projects, artificial fishing
methods, large trawlers, as well as water
contamination caused by municipal garbage
disposal, which have threatened the livelihoods
of local fishing communities. These recent issues
have resulted in a lack of sustainable fishing
practices and a depletion of fish catch along the
Mumbai's coastline.

4.2 Gaothans
4.2.1 lllegal encroachments:

The residents staying in the Goathans of Mumbai
claim that the heritage Goathan prescient is being
converted into slums due to illegal infringe in the
area. Due to the lack of strict rules and regulations
by the BMC (municipal corporation),
development within the existing Goathans'
boundary has increased, resulting in high-rise
structures with narrow lanes and no conventional
setbacks. This has resulted in a risk of mishaps
and a low quality of life.

4.3 Adivasi Padas
4.3.1 Rights of Indigenous People

Before the government declared Aarey a forest,
tribals made individual and communal claims to
forest rights. Due to the government's negligence
at the BMC's ward level, the individual and
collective forest rights claims submitted by the
tribals have not been considered. A recent
example is that the municipal corporation
declared in a letter that the forest rights claims of
the tribals of a pada in Aarey (Habal Pada) have
been rejected.

Suppose the government establishes the
rights of the land of the tribal in accordance with
this proclamation. In that case, the land rights
should be immediately handed over to the tribe
by taking a tribal resolution in accordance with
Article 13(3) of the Constitution. Then, the
collective forest rights claims should be approved
on all the remaining forests (land used for
agricultural purposes by the natives).

4.3.2  Public Participatory Approach: The
boundaries of the Adivasi padas should
be demarcated in the presence of
Adivasis staying in the hamlets.

The forest department and Aarey administration
employees are demarcating boundaries in the
absence of a native community organization
known as the Aarey Lok Samiti. As a result, land
uses are changing, and Adivasi padas and their
farming lands are being excluded to better suit the
needs of local governments. On each Adivasi
Pada's hamlet boundary, a Vaghaya (Vaghdev)
and a village god (Gaondev) have been placed to
protect the hamlet. The border marking should
take place.

4.3.3  The Mumbai Development Plan lacks a
clear demarcation of Adivasi Padas.

The government has not marked a single Adivasi
Pada in the development plan. This is a historical
injustice committed against the tribals who have
lived in the forests of SGNP and Aarey since
before independence. The indigenous are
primarily exploited for voting reasons, and the
government does not give them basic civic
services or government plans to help them
survive in the city.

4.3.4 No new developments shall be permitted
that will endanger the biodiversity in Aarey

The new developments in the forest region are
having a significant impact on the tribal cultural
heritage, Warli art, and the overall biodiversity of
the ecosystem.

5. Conclusion

Indigenous groups struggle to preserve their
traditional livelihoods while preserving their
identity in a metropolitan city. The pressures of
urbanization lead the younger generation to give
up their ancestral lands while rising family sizes
cause encroachment in urban villages. However,
as the city's real estate demand grows, these
villages risk extinction.

It can be seen from the study that the
settlements lack basic infrastructure,
maintenance, and public facilities, resulting in a
look equivalent to slums, which leads to a loss of
character and importance.

Due to their traditional lifestyle and working
practices, these villages rely on cities just as
much as cities rely on them. Since the Real estate
market plays a major role in city development,
Mumbai's urban villages have undergone
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measures such as plot-level redevelopment, as no
comprehensive policies have been developed to
cater to the diverse settlements separately.

As a result, there has been minimal emphasis
on enhancing and maintaining the city's historic
image. Local governments must examine and
address all these current problems to preserve
indigenous settlements while also providing
proper urban development and infrastructure
planning at the regional level that meets the
requirements of such communities. They can also
formulate options with public participation for
new economic alternatives other than
conventional fishing and allied activities.
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Abstract: The Banal Cultural Landscape, nestled in the Rawain Valley of Uttarakhand, represents a unique
amalgamation of heritage, resilience, and environmental stewardship. This research delves into the intricate tapestry
of the Cultural Landscape of the Banal region, focusing on its renowned Earthquake-Resistant Architecture also
known as Koti Banal Architecture. These architectural marvels stand as testaments to the communities' ingenuity in
addressing seismic vulnerability, climatic adaptability, and resource utilisation. Through comprehensive analysis, this
research highlights the multifaceted challenges confronting the Banal settlements. These challenges range from the
morphological decay of settlements to environmental degradation and the abandonment of vernacular earthquake-
resistant structures, exacerbated by economic hardships that lead to outmigration. In response, this paper sheds light
on a conservation management plan designed to safeguard the Banal Cultural Landscape and foster sustainable
development. Central to this plan is the delineation of eco-sensitive zones aimed at preserving the region's delicate
ecosystem. Furthermore, the designation of the villages as heritage villages is proposed to honour its cultural
significance and stimulate local pride and engagement. Moreover, the plan advocates for the proposal of a Cultural
Trail as a means to revitalise the local economy while preserving architectural heritage. By promoting rural tourism,
small-scale enterprises, or community spaces, the trail aims to generate income opportunities and mitigate the forces
driving outmigration. Ultimately, the research advocates for a holistic approach to conservation that balances heritage
preservation with socio-economic development and environmental sustainability. Through collaborative efforts and
community engagement, the proposed management plan endeavours to ensure the longevity and vitality of the Banal
Cultural Landscape for generations to come.

Keywords: Himalayas, Cultural Landscape, Vernacular Heritage, Earthquake Resistant Architecture, Seismic
Activities.
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1. Introduction The region is connected with the National

Banal Cultural landscape is a part of Rawain
Valley (a valley between the Tons and Yamuna
River), which is in the western part of the state of
Uttarakhand in Uttarkashi district. Banal Gad is
one of the tributaries of the Yamuna River which
is an integral part of the Banal Cultural
Landscape. The 12 settlements of the Banal
region are along the Banal Gad.

Highway 507 through a motorable road. The
major town nearest to the region is Barkot,
located 25 km away. The region has been the
epicentre of three Earthquakes in the past 20
years, and an active fault line lies within al0 km
radius of the site, making it vulnerable to further
seismic activity.
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The pressing challenges facing the Banal
settlements, including morphological decay,
environmental degradation, and economic
migration, underscore the wurgency for
intervention. By addressing these issues through
a comprehensive conservation management plan,
the study seeks to preserve not only the
architectural heritage but also the socio-economic
fabric and ecological integrity of the landscape.

The vision for this study is to catalyse a
transformative approach towards the Banal

Cultural Landscape, envisioning a future where
cultural heritage is preserved, environmental
sustainability is upheld, and communities thrive.
Through innovative conservation strategies and
community-driven initiatives, the thesis aims to
foster a sense of pride and ownership among
inhabitants while creating opportunities for
sustainable  economic  development. By
embracing a holistic vision that integrates
heritage preservation, socio-economic
empowerment, and ecological stewardship

Figure 1. Physiographical Map of India Highlighting State of ~Figure 2. Map of Uttarakhand Highlighting Rawain Valley

Uttarakhand (Source: USGS & Author)

2. Historical Background
2.1 Natural History

The Indian subcontinent is known for its diverse
landscapes, which can be classified into Six
distinct geographical zones, each exhibiting
unique geological features and environmental
conditions. The Himalayas, one of these zones,
stand out as a defining symbol of India's
geographical heritage. These mountain ranges
were formed over millions of years as a result of
the collision between the Indian and Eurasian
tectonic plates. Within the Himalayas lies the
Banal Cultural Landscape in Rawain Valley (A
valley between Tons & Yamuna River) of the
Western Himalayan Range of Uttarakhand.

The Physiographical formation of the Banal
region dates back to Neoproterozoic Geological
time (1 Billion to 538 Million years ago). The
Rock Formations of the region includes Phylite,
Shale, Dolomite, Tuff and Dolerite (Bhukosh,
2024).

and Banal Cultural Landscape (Source: USGS & Author

The study area is characterized by numerous
meadows situated at an elevation of 2,000 meters
and above, surrounded by dense deodar forests
and adorned with water springs that give rise to
meandering streams. Among these natural
features, Surkha Bugyal, situated in the Byanli
Deodar forest and near the Banal Gad stream (a
tributary of the Yamuna River) is the most
significant. The biodiversity within this region is
notably rich, boasting a diverse array of flora and
fauna. More than 300 species of ethno-medicinal
plants flourished here, offering a testament to the
area's ecological significance. Furthermore, the
area served as a habitat for a wide variety of avian
and mammalian species. Among the notable
inhabitants are the resplendent Monal, the
melodious Himalayan Cuckoo bird, the elusive
Himalayan Musk Deer, and apex predators such
as the Leopard and Cobra, which contributed to
the area's ecological balance.

The native trees of the area include Deodar
which grows from 1,200 to 3,050 m, being most
common between 1,800 and 2,600 m. The

64



© SPACE Vol 25 no. 1-2, The SPA Journal of Planning and Architecture

School of Planning and Architecture, New Delhi

altitudinal range of what may be termed the
deodar belt is usually higher on the southern than
on the northern slopes. The pure forests are
especially typical of the inner dry valleys. The
tree grows best and reaches its largest dimensions
in cool northern aspects (Tiwari 1995).

Deodar is locally known as “Devdar” locally
and is considered sacred. The timber is now used
only for religious activities and the construction
of temples. The other common species found in
the area of study are Banjh Oak and Walnut,
which grow at the elevation of 1,300 m to 1,700
m. These two species are found near the water
streams. Banjh provides fodder for the cattle, and
walnut produce is used to sold at the local market.

2.2 Period of Transhumance Pastoralism

From prehistoric times until the 2™ century, the
Khasas tribe embarked on a significant eastward
migration from the Northwest Himalayas. Along
their journey, they established transit huts
strategically positioned along mountain spurs,
allowing them to penetrate deep into the mid-
Himalayan steppes, Figure 3. This migration
marked a pivotal period in the region's
demographic and cultural landscape (Saklani
1999).
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Figure 3. Settlement Pattern during the period of
Transhumance Pastoralism (Source: Author, Prehistory to
27 Century)

Noteworthy Palaeolithic discoveries have
shed light on the ancient history of the area.
Among these findings are large pebble tools.
These artefacts have been unearthed from the
Fluvioglacial deposit atop the abandoned Terrace
T1 of River Alaknanda near Dang village,
Srinagar. Additionally, reports of rock shelters in
Dalband (Kumaun) and Kimni, Dungri (Chamoli,
Garhwal) provide further evidence of early

human habitation and activity in the region
(Saklani 1999).

By the 1% century onwards, the dominance of
the Kunindas and Yaudheyas in Uttarakhand
became economically evident through the
widespread circulation of coins. One such site of
Purola stands out for its unique Yagya Vedica,
reminiscent of a floating Garuda. This site not
only served as a sacred space but also housed
artefacts dating back to the Sunga-Kushana
period and Kuninda coins from the 2nd century
B.C. These archaeological finds provide glimpses
into the religious and economic practices of
ancient communities that inhabited the region,
(Saklani 1999).

This era witnessed the flourishing of
transhumance  pastoralism, a  livelihood
characterized by seasonal migrations between
different altitudes. The Ko/ and Khasas
communities were integral to the social fabric of
the area, migrating from the north-western side of
the Himalayas. Their primary livelihood centred
around pastoralism, leading a nomadic lifestyle
dictated by the seasonal availability of fodder.
During summers, they sought refuge in higher
altitudes, while winters prompted a migration
back to lower altitudes. To accommodate
themselves and their livestock, they constructed
semi-permanent structures known as Kharaks
and Chhans, characterized by stone walls and
thatched roofs. These structures served as vital
shelters amidst the rugged terrain, reflecting the
resourcefulness and adaptability of ancient
inhabitants.

2.3 Period of Sedentary Shift (3" to 16™ Century)

A notable historical gap exists between the 2™
and 12" centuries, during which data and records
are sparse, leading to a significant dearth of
information regarding this period. This gap poses
a challenge for historians and researchers seeking
to understand the socio-cultural, political, and
economic developments that transpired during
these centuries.

The absence of documented evidence leaves
a void in the understanding of the events and
transitions that must have occurred within the
region. Without access to historical records or
archaeological findings, it becomes difficult to
discern the intricacies of daily life, governance
structures, and societal dynamics during this
period.
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Figure 4. Settlement Pattern during the Period of
Sedentary Shift (Source: Author)

Despite the lack of direct historical sources,
it is speculated that this period was not devoid of
activity or change. Societal evolution, cultural
exchanges, and geopolitical shifts likely
continued to shape the region, albeit without
leaving behind tangible records for posterity.

In 1358, under the leadership of Ajay Pal,
minor principalities scattered across the Garhwal
region were unified, culminating in the
establishment of the Garhwal Kingdom. Ajay
Pal's reign marked a significant turning point in
the region's history, with Devalgarh serving as
the initial capital before being later shifted to
Srinagar (Rawat 2017).

A notable evolution during this period was
the transformation of traditional Kharaks and
Chhans into permanent building typologies
characterized by ground-plus-one (G+1)
structures, Figure 4. These structures were
ingeniously designed to accommodate livestock
on the ground floor while reserving the upper
floor for human habitation. Although four-storied
and above houses were a rarity, they were
primarily accessible to affluent families due to
the associated construction costs.

This era also witnessed the zenith of Kofi
Banal  Architecture, exemplified by the
intricately designed Sumer and Panchpura
Chaukhats. These architectural marvels not only
showcased the region's artistic prowess but also
served practical functions, including revenue
collection. Revenue, often in the form of food
grains, was collected and stored within the
Chaukhats, symbolizing  the economic
administration under the Garhwal Kingdom.

Tax collection was a pervasive practice under
the Garhwal Kingdom, with appointed officials
responsible for the task. Known by various titles,
including Sayana, Thokdar, Kamin, and Bodho,
these tax collectors played a crucial role in
maintaining the kingdom's fiscal stability.

In the 16™ century, the construction of the
Rajgarhi fort further solidified the kingdom's
stronghold. This fortress, utilised by the Gariwal
Kings for official meetings during their visits,
represented both  military strength and
administrative authority.

These architectural endeavours were
characterized by a cribbage wall system, utilising
locally available resources such as deodar timber,
slates, and mud. This construction method not
only ensured structural integrity but also reflected
the region's ingenuity in harnessing natural
materials.

Amidst these developments, the Rawanlta
community emerged as the first permanent
settlers in the area, migrating from the Kullu
Valley. This community, comprising Rajputs,
priests, Vishwakarmas, and Harijans, played a
pivotal role in shaping the social fabric of the
region, contributing to its cultural diversity and
resilience.

2.4 Gorkha Invasion (17" Century to 19"
Century) and Post Independence

In 1791, the tranquillity of the Kumaon and
Garhwal regions was disrupted when Gorkha
forces from the Kingdom of Nepal launched an
invasion, asserting control over much of the hill
country and subduing local ragjas. During this
tumultuous period, the historic Panchpura
Chaukhat at Koti Banal faced a formidable
challenge when it came under attack by Gorkha
forces in the late 1700s. Despite the onslaught,
the structure stood resilient, serving as a refuge
for the entire village populace.

During this period, infrastructure was
developed to enhance the connectivity of the
region, facilitating better administration.
Construction of bridges over the Yamuna River
near Barkot commenced, aiming to connect the
region with the other side of the valley.

The Garhwal Kingdom, which had
maintained its sovereignty from 823 to 1816,
eventually became a princely state within the
Union of India in August 1949. Following its
integration into the Indian Union, there was a
notable transformation in the wusage of
architectural features such as chaukhats, which
transitioned into residential units. These
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structures became occupied by families who
identified themselves as inheritors of the noble
class or the traditional chiefdoms.

The dawn of the 21% century witnessed
significant developments in the region, including
the formation of Uttarakhand as a state in 2000,
marking its separation from the state of Uttar
Pradesh.

Barkot emerged as a major town on the banks
of the Yamuna owing to its strategic location
along the national highway connecting
Yamunotri with Dehradun and Vikasnagar. With
changing times and evolving aspirations,
traditional construction methods gave way to
concrete structures in many villages.

Factors such as high maintenance costs,
inaccessibility issues, and changing lifestyle
preferences contributed to this shift. Government
schemes such as the Pradhan Mantri Awas
Yojana (PMAY) and funds from the Mahatma
Gandhi National Rural Employment Guarantee
Act (MGNREGA), have facilitated the
construction of new residences, albeit often at the
expense of preserving vernacular heritage, Figure
5.
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Figure 5. Post-Independence Settlement Pattern
(Source: Author)

Many vernacular Chaukhats were either
demolished, with their raw materials sold off or
left to decay and fall into dispair. The site faced
further trials when it became the epicentre of two
earthquakes in 2003 and 2009. Interestingly,
while the traditional earthquake-resistant
structures remained unscathed, the newer
concrete  constructions  suffered damage,
highlighting the resilience of indigenous
architectural techniques. There are 257
contemporary structures in the area of study.

Cracks were noticed in 20% of the structures, 5%
were highly damaged, whereas only 1 Chaukhat
was harmed, which was abandoned in 2000 and
has not been maintained since.

Adding to the complexities, the site is
situated within a 10-kilometer radius of an active
fault line, highlighting the inherent risks
associated with its geographical location. Despite
these risks, contemporary settlements are
emerging along the fault line. The development
began once the connectivity of the region
improved, making new building materials, such
as cement, steel, and brick more readily available
compared to traditional vernacular construction
materials. In recent years, the region has faced
issues of wildfires and deforestation, leading to a
water crisis and the abandonment of agricultural
land.

Global warming is having a severe impact on
the amount of snow and ice, which has profound
implications for downstream water availability in
both the short and long term, as up to 50% of the
average annual river flows are contributed by
snow and glacial melting.

Climate change is impacting mountainous
regions, such as Uttarkashi, resulting in to
unpredictable weather patterns, erratic rainfall,
and ecological imbalances. These changes can
adversely affect agriculture, water availability,
and livelihoods, forcing communities to consider
migration as an adaptive strategy.

However, the transition to modern
construction methods, spurred by improved
connectivity and accessibility to new building
materials, has led to a significant shift in the
region's architectural landscape. This shift,
compounded by environmental challenges such
as declining rainfall, wildfires, and global
warming, has exacerbated issues like water
scarcity and agricultural abandonment. The
ongoing struggle between preserving vernacular
heritage and adapting to contemporary needs is
evident in the face of socio-economic
transformations and environmental pressures. As
the region continues to develop, it is crucial to
strike a balance between modernisation and the
preservation of its rich cultural and architectural
heritage, ensuring sustainable growth while
honouring its historical roots.
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3. Analysis of the current state of
Heritage Resources on Site

3.1 The Natural System Analysis

The natural system analysis of the study area
reveals a diverse array of geographic features,
settlement  characteristics, and ecological
components. Spanning an elevation range from
1,300 m to 2,500m, the terrain exhibits slopes
ranging from 10° to 170°, with predominant rock
formations including Phyllite, Shale, Dolomite,
Tuff, and Dolerite (Bhukosh 2024).

Settlements, strategically perched on slopes
with inclinations of 25-30%, rely heavily on
water streams, which serve as vital geographical
markers as village boundaries.

Integral to the local ecosystem are the Deodar
forests, namely Byanli, Bagari, and Kuninda,
which play a crucial role in maintaining the area's
ecological balance. Springs originating from
these forests are essential water sources for the
community, yet deforestation activities have led
to a decline in meadows and water springs,
posing a significant threat. This decline has led to
a decreased in agricultural activities and
outmigration, affecting the livelihoods of the
majority of the community, which is primarily
engaged in farming.

Moreover, these springs contribute to the
formation of numerous water streams, which
eventually merge into Banal Gad, the principal
watercourse of the region. Notably, Banal Gad
serves as one of the vital tributaries of the
Yamuna River, underlining the
interconnectedness of the local ecosystem with
larger water systems.

The area boasts a rich biodiversity and is
historically renowned for its ethnomedical
practices, which utilise over 200 species of
plants. Major native trees such as Banjh Oak,
Walnut, Pomelo, Apricot, and Peepal contribute
to the ecological wealth of the region, providing
fodder, fruit, and religious significance.

Furthermore, the seismic history of the region
presents another layer of concern. An active fault
line within a 10-kilometer radius of the Banal
region has experienced three earthquakes over
the past two decades, indicating significant
seismic activity in the area. The lack of adherence
to seismic resilient design in modern building
practices exacerbates the risk posed by these
seismic events, potentially endangering human
lives and infrastructure. In recent years,
contemporary settlements have been emerging in
areas near the Active Fault line.

3.2 Community Analysis

The Rawanlta community of the Banal Region
traces its origins back to the 3™ century, when
they migrated from the Kullu Valley of Himachal
Pradesh, becoming the pioneering settlers of the
area. Their arrival heralded a significant shift
from a region inhabited by nomadic groups to one
characterised by permanent settlements.
Demonstrating a profound understanding of the
terrain, the Rawanlita people strategically chose
sites for construction, utilising locally available
materials such as Deodar timber, stone, and mud.
This resourcefulness in building techniques
attests to their close relationship with the
environment and their ability to adapt to and
thrive in their surroundings.

The religious and cultural life of the region
revolves around the temples dedicated to Raja
Raghunath. There are further social divisions
within the Rawanlta community, Figure 6.
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Figure 6. Social Hierarchy of Rawanlta Community
(Source: Author)

The Rajput community primarily resided in
the villages of Koti and Bakhreti Banal. The total
population of Rajput people is 1316. They are
predominantly engaged in agricultural activities
and contribute to the cultural fabric of the region
by crafting mashals for the Devlang festival.

The priestly communities of Pujeli and Gair
comprise a total of 554 individuals. They are
responsible for conducting rituals at the temples
and are also involved in agricultural practices.

The Bajji community comprises 167 people
who specialise in folk music and dance, adding
vibrancy to major festivals such as Deviang in
Gair Banal and Maha Shivratri in Pujeli Banal.
They have a distinct settlement within Pujeli
Banal.

The Vishwakarma community, comprising of
88 people, specialises in woodcraft, particularly
for temple renovation, reconstruction, and new
construction. However, due to ecological
concerns and the inaccessibility of timber, this
community is gradually transitioning towards
contemporary concrete construction activities.
They predominantly reside in Arun Banal.

Lastly, the Harijan Community, comprising
of 157 individuals, primarily engaged in
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agricultural activities and cattle herding. They
reside in Koti and Gaul Banal.

Overall, the Rawanlta community's social
hierarchy reflects a rich tapestry of cultural
diversity and specialisation. Each section of the
society plays a vital role in the economic,
religious, and cultural life of the Banal Region.

The Rajput community traditionally engaged
in agricultural activities within the Banal Region,
faces a significant challenge as agricultural
productivity decline. This decline has prompted
members of the Rajput community to seek better
economic opportunities in nearby towns.
Consequently, many are now migrating away
from their ancestral farmlands, leaving behind
not only their agricultural practices but also
valuable heritage resources.

The exodus of the Rajput community poses a
dual threat to the region's cultural and economic
sustainability. Not only does it signify a loss of
traditional farming practices that have been
integral to the community's identity for
generations, but it also leaves farmlands
abandoned, potentially leading to land
degradation and loss of biodiversity. Moreover,
the departure of the Rajput community further
disrupts the social fabric of the region, impacting
community cohesion and cultural continuity.

Another pressing issue facing the Banal
Region is the erosion of traditional knowledge
systems associated with building crafts. In
particular, the young wooden craftsmen of Arun
Banal, who have inherited the age-old craft of
woodwork, are increasingly shifting their focus
towards contemporary building construction
methods. This transition represents a departure
from centuries-old practices deeply rooted in the
region's cultural heritage. The loss of traditional
building crafts not only diminishes the aesthetic
value of architectural heritage but also
undermines the sustainable use of local resources.
Moreover, it jeopardizes the transmission of
invaluable skills and knowledge to future
generations, further exacerbating the erosion of
cultural identity and community resilience.
Urgent efforts are needed to preserve and
promote traditional crafts, ensuring their
continuity as integral components of the Banal
Region's cultural heritage and economic vitality.

3.4 Bulit and Open Space Analysis

Shelter is undeniably a foundational human
requirement, particularly so in the Banal Region,
where the unique terrain and cultural dynamics
intersect to shape its architectural landscape.
Beyond mere functionality, the built heritage
resources and open transitional spaces within this
region embody a rich tapestry of history,
tradition, and social interaction. At the heart of
Banal's architectural legacy lies the distinctive
Koti Banal style, locally known as Chaukhats,
which not only lends an aesthetic appeal but also
boasts seismic resilience—a crucial attribute
given the area's susceptibility to earthquakes.

Central to each Chaukhat Structure is an open
Chowk area, serving as a bustling hub for social
exchange and practical activities. These spaces
facilitate community gatherings, household
chores, and post-harvest rituals, embodying the
region's vibrant social fabric.

Moreover, public Chowks shows dispersed
throughout the settlement play integral roles
within temple complexes, fostering spiritual
ambience and serving as focal points for religious
and cultural events. These communal spaces
nurture a sense of belonging and shared identity
among community members, reinforcing the
cohesive fabric of communal life.

The Koti Banal architectural style,
characterised by its Chaukhats, demonstrates
meticulous planning and craftsmanship rooted in
seismic-resistant principles. These structures,
constructed on elevated platforms using locally
sourced materials like deodar timber and stone,
reflect an advanced understanding of seismic
forces. Key design components, such as simple
layouts, robust platforms, and strategic use of
wooden beams, contribute to the structures'
seismic resilience. Incorporating shear keys,
small openings, and semi-rigid joints, these
buildings effectively minimize torsional forces
during earthquakes, ensuring optimal seismic
resistance.

Furthermore, the structural capabilities of
Koti Banal buildings are enhanced by wood's
elastoplastic  properties, offering  superior
strength and energy absorption. Wood-frame
construction, combined with rigid stone masonry
walls, provides high stiffness and ductility,
effectively resisting seismic forces, Figure 9.
Flexible diaphragms and raised pedestals at the
foundation level contribute to effective isolation,
consolidating the soil and enhancing seismic
resilience.
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Figure 8. Section of a Chaukhat and the attached Chowk area (Source: Author)

Despite their cultural significance, the Banal
Region faces the challenge of preserving its
architectural heritage. Site surveys reveal a
dwindling number of Chaukhats, attributed to
factors such as space constraints, evolving
community aspirations, and difficulties in

accessing raw materials for maintenance, Figure
10 and 11.

The diminishing presence of
Chaukhats not only signifies the physical loss of
architectural treasures but also highlights the
gradual erosion of traditional building practices
and cultural heritage. Members of the community
are now opting to construct new residences using
contemporary materials such as brick and

Figure 9. Koti Banal wall construction detail
(Source: Author)
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cement. As a result, the previously open spaces
are being utilised for the construction of these
new residential units. This trend reflects a shift
towards modern building techniques and signifies
a transformation in the architectural fabric of the

arca.

Figure 10. Chaukhats and attached Chowk Area
(Source: Author)
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Figure 11. 3D-Model of the Structural system of the
Panchpura Chaukhat (Source: Author)

4. Issues Identification
4.1 Regional Level Issues
4.1.1  Environmental Degradation

Environmental degradation has emerged as a
pressing concern in the Banal Region,
characterised by the loss of biodiversity and the
depletion of vital water springs and meadows.
This degradation is primarily attributed to the
escalation of deforestation and forest fires, driven
by various factors, including unsustainable land
use practices and climate change. The loss of
biodiversity not only disrupts fragile ecosystems
but also undermines the region's resilience to
environmental  stressors. Furthermore, the
depletion of water springs and meadows poses a
direct threat to the livelihoods of local

communities reliant on agriculture and
pastoralism.

Deforestation Activities: A 2021 report by
the Uttarakhand Pollution Control Board
(UEPCB) highlights the rampant deforestation in
Uttarkashi. This leads to the widespread clearing
of forested areas.

Forest Fires: The hilly terrain and dry
weather conditions make Uttarkashi prone to
frequent forest fires. These fires devastate large
areas of woodland and wildlife habitats.

As per the information provided by the DFO
of the area of study in the year 2023, 72 incidents
of forest fires were reported in the reserve forest
area, affecting 56 ha of land, whereas in the non-
reserved forest, 66.53 ha have been ravaged by 62
reported incidents.

Degradation of Meadows: Overgrazing and
unregulated tourism contribute to the degradation
of meadows in Uttarkashi district. This not only
affects the beauty of the region but also disrupts
crucial ecosystems that are essential for
biodiversity and services such as water filtration.
The majority of streams originate from these
meadows, which makes it crucial to conserve
them.

Drying Up of Perennial Streams: The
UEPCB report also warns about the drying up of
perennial streams in the area near Barkot town.
Another reason is the seismic activity, which
changes the shape and depth of the water springs
in the bedrock.

4.1.2  Unsustainable Development

Recent regional development initiatives pose a
significant threat by encroaching on floodplains
and areas near active fault lines, thereby
increasing the risk of severe disasters such as
floods and earthquakes. This encroachment raises
alarm bells as it not only jeopardizes human
settlements and  infrastructure but also
exacerbates the vulnerability of communities to
natural calamities. The potential consequences of
such development activities include increased
exposure to flooding, landslides, and seismic
events, with the potential for widespread
devastation and loss of life.

These issues are interconnected.
Unsustainable development practices often
contribute to environmental degradation, which
in turn can hinder future development.
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4.1.3  Consequences of Unsustainable

Development

The potential consequences of this unsustainable

development approach are alarming:

i) Increased Flooding: Encroaching on
floodplains has exposed settlements to
floodwaters, causing widespread damage to
property and infrastructure. In 2013, the
region got disconnected from Barkot due to
floods. A lot of agricultural land was washed
away in the same year.

ii) Landslides: Deforestation weakens slopes,
making them more susceptible to landslides
during heavy rains and earthquakes.

iii)) Earthquakes: Building near fault lines
exposes residents to the direct impact of
earthquakes, with a higher risk of building
collapse and casualties.

4.2 Settlement Level Issues
4.2.1  Out Migration

Limited economic opportunities and a decline in
agricultural activities due to water scarcity have
created a challenging environment for the
preservation of historical structures and sites. As
inhabitants migrate away from the region in
search of better economic prospects, valuable
heritage structures are left vulnerable to decay
and disrepair.

According to the Rural Development and
Migration Commission Report, the district has
experienced a substantial decline in population
due to people moving to urban areas or other
states in search of better livelihoods. This trend
has led to socio-economic challenges, including
labour shortages and a decline in local
agricultural productivity.

The site survey also reveals a concerning
trend of out-migration from the district,
extending beyond the previously discussed
environmental challenges. Limited access to
high-quality educational institutions compels
younger demographics, a vital segment of any
population, to seek superior educational
opportunities elsewhere. This dearth of
educational facilities acts as a significant push
factor for out-migration. Furthermore, the
inadequacy of healthcare services in rural regions
necessitates the relocation of residents to urban
centres with more robust medical infrastructure.
Finally, deficiencies in  infrastructure,
particularly in the realm of transportation
networks and communication systems, contribute
to resident dissatisfaction. This lack of
connectivity fosters a sense of isolation and

restricts economic prospects, further
incentivizing out-migration towards more
developed areas.

4.2.2 Degradation of Chowks (Open Spaces)

The once-open spaces of Chowk are transforming
as contemporary construction methods take
precedence, leading to a shift in settlement
morphology. This shift is altering the traditional
layout and character of the area, marking a
significant evolution in its rural landscape.

4.3 Building Level Issues

4.3.1 Loss of Traditional Knowledge System of
Building Craft

The new constructions in this settlement lack
responsiveness to climate challenges and are not
built to withstand earthquakes, presenting a
critical issue. Additionally, the scarcity of natural
resources has led to a shift away from traditional
construction techniques, resulting in the loss of
valuable indigenous knowledge systems.

Based on primary data collected from the
site, a settlement comprising 27 families known
as Arun Banal exists, which has historically been
engaged in earthquake-resistant  building
construction. However, traditional knowledge is
now primarily utilized for constructing temples in
the region, while the residential typology has
shifted towards concrete structures. This shift is
attributed partly to the scarcity of employment
opportunities, leading craftsmen from Arun
Banal also to adopt conventional construction
techniques. Naresh Judiyal, the head craftsman
of the village, has over three decades of
experience in construction. In 2015, he led a team
of eight craftsmen in reconstructing the Raja
Raghunath Temple at Gair Banal, utilising
traditional Koti Banal Style techniques.
However, opportunities for timber construction
are now limited to temple construction, occurring
once every 15 years, and crafting door and
window frames for residential units. Artisans
involved in temple construction can earn between
Rs. 1,000-1,200 per day. Crafting a single door or
window frame commands a fee of Rs. 2,500-
3,000. The dearth of economic opportunities in
timber construction has prompted many artisans
to transition to conventional building
construction methods.

Out of the 27 respondents surveyed, 80% are
aware of the traditional knowledge system of
building craft in the region, with 75% expressing
willingness to continue practising earthquake
resistant construction methods. The custodians
serve as essential guardians of the traditional
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knowledge system underpinning earthquake-
resistant Koti Banal architecture. Yet, a
significant hurdle they encounter is the limited
accessibility to timber, controlled by the forest
department through strict regulations and a slow
process of cultivation and sale. While this
regulation is essential for safeguarding the
environmental integrity of the region, it poses
challenges for those seeking to uphold traditional
building practices. Additionally, the high cost of
Deodar timber further compounds the issue.
Currently priced at Rs. 3000 per sleeper member,
measuring 2'x7', Deodar timber is financially
burdensome for many individuals and
communities, hindering their ability to procure
and employ it in construction projects.

4.3.2  Abandonment of Chaukhats and Lack of
Maintenance

The traditional built heritage of Banal faces
significant challenges due to a critical lack of
maintenance  guidelines. ~ Without  clear
preservation directives, these architectural
treasures risk neglect and deterioration. Many
historical structures in Banal, which represent
unique architectural styles and cultural history,
are in dire need of conservation. The absence of
standardized maintenance protocols exacerbates
the problem, as unplanned or inappropriate
interventions can further damage these structures.
Additionally, limited funding and resources for
heritage conservation contribute to the ongoing
risk of losing these invaluable cultural assets.

Currently, 25 Chaukhats remain in the
villages of Pujeli, Gair, Koti, and Bakhreti Banal.
Out of these, 16 are abandoned and not in use,
with two of them being structurally unstable. The
remaining nine occupied Chaukhats are
maintained annually during the Deviang festival,
which has helped in the upkeep of these
structures. Regular maintenance during this
festival plays a crucial role in preserving the
heritage of Chaukhats.

According to the onsite survey, in the past 10
years, 12 Chaukhats in Arun Banal have been
demolished for new construction. In Koti Banal,
five Chaukhats have been demolished, and in
Bakhreti Banal, three Chaukhats have been taken
down for new developments.

5. Proposals
5.1 Regional Level Proposals

i) Delineation of Eco-Sensitive Zones and
Establishment of a Policy Framework for
these Zones.

- Defining the boundary of Eco-Sensitive Zones
- Defining the Buffer area around Eco-Sensitive
Zones

- Regulation for the =zones focused on
Management guidelines, restricted activities, and
conservation initiatives.

ii) A proposal for implementing Social Forestry
activities in the region aims to replenish
groundwater for better spring management.
Additionally, engaging in social forestry will
address the challenge of limited access to
timber for crafting buildings.

5.2 Settlement Level Proposals
i) Proposal of Heritage Villages

Proposing Koti Banal, Bakhreti Banal, Gair
Banal, and Pujeli Banal as Heritage Villages
These villages will be officially designated as
Heritage Villages, recognising their historical
significance and cultural heritage.

ii) Proposal of Home Stays and Cultural Trails
integrated the open and built heritage resources.

5.3 Building Level Proposals

1) Sustainable Construction and Indigenous
Knowledge Revitalisation Initiative

Research and development initiatives aimed at
exploring innovative and sustainable
construction technologies suited to the local
context.

i) Development of Maintenance Manual

Collaborate with local communities, experts, and
stakeholders to develop a comprehensive
maintenance manual for heritage resources in
Banal.

This manual will provide clear directives and
guidelines for the preservation, upkeep, and
restoration of Chaukhats and other traditional
built structures, ensuring their longevity and
cultural significance.

6. Conclusion

The Banal Cultural Landscape, with its Koti
Banal architecture, stands as a powerful
testament to human ingenuity and adaptation.
This research has explored the intricate tapestry
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of this cultural landscape, highlighting its unique
heritage, resilience, and the pressing challenges it
faces. While morphological decay,
environmental degradation, and outmigration
threaten the Banal way of life, this study proposes
a multifaceted conservation management plan to
ensure its longevity.

This plan strikes a balance between
safeguarding cultural heritage and promoting
sustainable development. The delineation of eco-
sensitive zones protects the delicate ecosystem,
while the designation of heritage villages fosters
local pride and engagement. Moreover, the
Cultural Trail breathes new life into the region by
promoting responsible tourism, small-scale
enterprises, and community spaces. These
initiatives will create income opportunities,
mitigate outmigration, and revitalize the local
economy.

Ultimately, the success of this plan hinges on
collaboration. Engaging with the community is
paramount, ensuring their voices and needs are
central to the conservation efforts. By fostering a
sense of ownership and responsibility, the Banal
community can become active stewards of their
unique cultural landscape. This holistic
approach, which integrates heritage preservation,
socio-economic development, and environmental
sustainability, has the potential to secure a
brighter future for the Banal Cultural Landscape
for generations to come. The enduring spirit of
Koti Banal architecture serves as an inspiration,
demonstrating the power of human ingenuity
when communities come together to protect their
heritage and build a sustainable future.
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Conservation strategies of the Fort Complex:
Case of Gingee Fort, Tamil Nadu
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Abstract: Forts represent a significant aspect of military history, constructed with the purpose to safeguard power and
cities, reflecting the pride and strength of the people and their rulers. This paper delves into the military landscape of
Gingee Fort in Tamil Nadu, highlighting its historical significance and architectural ingenuity within the context of
the Deccan region. Despite its recognized importance, the fort currently faces challenges, particularly inadequate
conservation efforts that could ensure a vibrant future. This research aims to position Gingee Fort as a globally
significant example of military architecture by developing conservation strategies. The primary objective of this
research is to comprehensively understand the integration and evolution of Gingee Fort's natural and designed military
landscape, as well as its functional role within the regional context. The research employs a methodical four-stage
approach, commencing with a review of the historical context to establish a foundational map and timeline. This is
followed by on-site inspections and the gathering of data to create a map of heritage resources. Key findings highlight
the fort's distinctive architectural synthesis and its pivotal role in regional defense. The final stage proposes a master
plan for sustainable development, conservation guidelines, and a management framework to preserve the fort's
historical integrity while emphasizing the importance of promoting local traditions and environmental sustainability.
The study underscores the significance of integrating cultural heritage conservation with modern developmental needs,
aiming to establish Gingee Fort as a vibrant and enduring landmark of global importance.

Keywords: Fort Architecture, Military Landscape, Gingee Hill Fort, Sustainable Conservation Practices.

| foret &= sfreTa o ek Heeayu wee] 1 SffHferea e €, foren fmfor ar ofi el <61 grer o Sewa U for T &, S A 3R 3o wmeeh o6 T Sfi
AT 1 311 &) T TR AferTg # Fofeft fofret o @1 aftgeer ot eohrer STere 2, Sfit Gaeh &1 o Hevl § 3o UfcrTieh wec 37 areqfired fe ot st
ST 21 SO HIIAT ST Hecdl o STae[g, et ST # SToate Seeor sl 3R sfisfaar shi st Steft Sl o1 e 0 @1 21 39 3 i 3evd SE
Torfifortt a1 forpf st ofsht foret =it for Tt o wrecarot ST o &0 7 TTTUd 36T & i1 36k Smelt wiforer sht gifara et 21 38 3t o1 rerfines 3exa fSisft
Tort o siTepforen AR fesme foru e S ftgear o wehiamor o7 fompmar afit el et gwrht marforen Ifivent bt ST ®0 § WS 21 STTHHM U sqafead
=R 3TYeRIT T ITANT T 2, ST Tk eI ATt 37 S TTd 3t o fore Yfcreriren s ot wnfter 3 wrer 37 g 8, ae  forera st
wrfert o forg wmge v frrdterr it St we e 3 e fred v 3 fifer ameqfived wedor st @t e 3 sweht Hecaut st st wehd od o A
=0 § T et ST qateriie Rt i agren 37 % "o TSR 37 U ot ot Yfdetiier steedn st wfird s o g wad foeer, wer fesmfader
R T el @il o6 o e W Wt oh ST T T 81 Searer AT feien fomhreTonen STTaRarsharati ok 6ol Hithfeh foRTad Seor shi Tehidhd it o Hecd
1 wiferd tar 2, foraent e fisht forct oht Sfires e & ueh Siiaa it Tl diet 3 geer & w9 # it 6T R)

T wiea: et o ameqeraT, &= afvgy, st feer fere, wraa waor yemd

1. Introduction Villupuram district of Tamilnadu, Figure 2,

Gingee is located between the Javadi Hills and approx1mtelvy %90 km avﬂvgy fr?_fn Chennai.

Shervoy Hills, which are part of the Eastern ; -
Ghats in Tamil Nadu. The strategic location '
connects the area of the fort to the Mysore
plateau, and the region is bounded by River Palar
to the North, River Pennar to the South, and Bay
of Bengal to the East (Figure 1).

The Sankaraparani river surrounds the hills,
providing water for sustenance and as a defense
element. The fort is surrounded by Dry Evergreen
Forest for protection (Muruganandam S, 2016). It
has been under the -custodianship of the
Archaeological Survey of India since 1914.

Today, Gingee is a town panchayat situated in the Figure 1. South India map showing the location of Gingee
(Source: Wikipedia)
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Figure 2. Gingee in Villupuram district (Source: GISNIC-
TNSU)

Gingee, initially known as Singapuram, is a
town named after the Pallava king Singavaraman
(Pillai 1952, Achari 1943). This could also be
derived from the word ‘Sanjivi,” a kind of elixir
that Lord Hanuman took from the Himalayas to
Sri Lanka, which is said to have fallen here.
Another is ‘srngin,” which means peaked, horned,
and crested in Sanskrit (Deloche 2005).

The Gingee Fort (Figure 3) was a formidable
stronghold in Southern India (Toy 1957). The
fortified complex consists of three main hills and
five zones — Rajagiri (Fort Zone) with two
hillocks, Kunnikundru and Kuttarisikundru,
Krishnagiri (Religious Zone), Chandrayan
durgam (Cantonment Zone), and outpost zones
Kurangu Durgam and Kusudurgam, along with
the central Fortified Palatial Zone and Fortified
City (Deloche 2005).

Figure 3: Gingee Fort (Source Author)

The valley between these hills is home to the
Palace and City, accessible through Vellore,
Pettah, and Vettavalam gates on the west, east,
and south, respectively (Pillai  1952).
Surrounding the landscape is a fortification wall,
complemented by a moat, which unifies the
complex's  defenses. The Fort's water
management system includes ‘Cunai,’, ‘Eris,’
‘Kulams,” ‘Agazhi,” and earthen pipes channeling
river water (Deloche 2005). Rajagiri's natural
impregnability is enhanced by its separation from
the upper plateau by a narrow cliff, symbolizing

the fusion of natural and man-made defenses
(Figure 4).

The historical background and the evolution
of the fort from the tenth to the seventeenth
century emerges in key works of literature.
Scholars such as Narayana Pillai in ‘Carnatic
Rajakal Kavistana Charitham, 1952 and C.S.
Achari ‘History of Gingee and its Rulers, 1943
have detailed the contribution of the rulers to the
fort complex and making it one of the
unconquerable strongholds in the Southern part
of the Subcontinent. Alf Hiltebeitel's
investigation of Gingee in ‘The cult of Draupadi:
from Gingee to Kurukshetra, 1988’ and
Krishnamurthy’s ‘Senji pagudiyil samanam,
1994’ on the Jainism in the region provide an
additional layer to our comprehension of its
historical and spiritual importance. George
Michel’s ‘The Vijayanagara Courtly Style, 1992
gives the architectural influence of the structures
in the fort. Jean Deloche, in his book ‘Senji
(Gingi) Ville fortifie'e du pays Tamoul (Senji, a
fortified city in the Tamil country, 2005,” delivers
its construction, strategic significance, and
cultural relevance.

The methodology was structured into four
stages, as shown in Figure 5. In the initial stage,
an in-depth understanding of the site's historical
and regional context was developed by reviewing
available publications and generating a base map,
historical timeline, and an overview of the fort
complex’s evolution. Questionnaires were also
prepared for residents and tourists. The second
stage involved a rigorous on-site study,
documentation, conducting interviews with
locals, and gathering data on foot traffic and
existing management systems. This stage resulted
in the creation of a heritage resource map. The
third stage focused on analysis, where various
parameters were mapped and examined using
GIS tools to identify interconnections and key
issues. The final stage involved proposing a
development plan for the military landscape,
establishing  conservation guidelines, and
outlining a management framework for
sustainable preservation and development.
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Figure 4. Gingee Fort, 3D model (Source: Author, Generated in QGIS)
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Figure 5. Methodology of research

2. The Natural Landscape as a Defense
System in Gingee

Gingee's natural history is distinguished by its
unique topography, which includes dissected
hills, valleys, and geological formations such as
pediments and migmatites, (Figure 6, Bhuvan
2023), resulting from tectonic activity, erosion,
and weathering (Jaiswal 2022).

Comprising The hydrology of the region is
delineated by the Varahanadhi basin, Figure 7
(Water resource organisation 2019), where the
Gingee River plays a vital role in drainage, water
supply, and historical defense. Both surface and
groundwater sources are utilized in the area, with
natural springs and man-made reservoirs, which
support life within the fortress and enhance its
resilience during sieges.
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Figure 6: Geomorphological map of the Gingee settlement
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Figure 7: Drainage map of VarahaNadi Basin (Source:
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Figure 8: Section of the Hills showing Natural defense (Source: Author)

The fort is surrounded by Siruvadi and
Muttukadu Reserved forests, which boast a
wealth of ethnomedicinal plants and biodiversity
(Muruganandam 2016) which is the Dry
Evergreen Forest, further strengthens Gingee's
natural defense system, providing protection and
habitation within the fortress, Balachandran
(2015).

The land and water of Gingee are deeply
intertwined with the deities Vishnu and Shiva, as
reflected in the associated legends and folktales
of the wild boar and the hill (Hiltebeitel 1988).
These stories also underscore the sacredness of
the natural features within the landscape.
According to oral traditions gathered during
fieldwork, Draupadi, along with seven guardian
deities, is believed to offer spiritual protection to
the fort and its surrounding areas. This is
celebrated annually, with rituals performed,
Draupadi Amman temple is shown in Figure 9.

Traces of human settlement in this area can
be traced back to the Chalcolithic era, with cave
paintings from approximately 1000 BC
discovered in Devadanampettai and Settavarai
(Figure 10, Ranganathan 2018).

In Gingee, Jainism can be traced back
between the 2nd century BC and the 2nd century
AD. Natural rocks served as beds and meditation

spots for Jain practitioners, as evidenced by
locations like Melachery (Figure 11) Paraiyan
Pattu, Thirunadarkundru, Neganoorpatti,
Thondoor, Melkoodalur, Oorani Thangal,
Aluvarpettai, Thondoor, and Kanchiyur
(Krishnamurthy 1994). The mutual relationship
with the natural and sacred landscape fortifies the
region as a physical and spiritual stronghold.

Figure 9: Draupadi Amman temple, l\/ieachery
(Source Author)

Figure 10: Rock paintings at Kilvalai and Sethavarai Rock
Paintings (Source: Wikipedia)
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Figure 11. 24 Jain Thirthangara, Melachery
(Source: Author)

3. History and Evolution of Gingee Fort
Complex

The region surrounding Gingee has witnessed
significant historical and cultural transformations
from early tribal governance by the Thondaiyar
and Aruva chiefs to the dominance of the Pallava
and Chola dynasties from the 3rd to the 14th
centuries AD. Initially, this area was
characterized by dense forests and tribal
settlements. However, it evolved into a
prominent trade and religious center (Figure 12,
Krishnamurthy 1994).
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Figure 12. Settlements in the region during Pallava and
Chola period (Source: Author)

The Pallavas established key settlements like
Mandagapattu and Panamalai, known for their
rock-cut temples, which marked the region’s
transformation into a prominent cultural centre.
The Cholas further developed these temple-
centred communities, enhancing prosperity
through extensive land and river trade networks.
Integral communities, including the Aruvar,
Kurumbar, and Irular, played crucial roles in
agriculture, animal domestication, and medicinal
practices.

Figure 13. Ennayiram and Brahmadesam (Source: Author)
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Figure 14. Fort development during Kon Dynasty
(Source: Author)

During the Chola period, significant
educational and religious institutions, such as
Ennayiram and Brahmadesam highlighted the
region's  cultural  richness, known as
Rajarajachola Chaturvedi Mangalam, Figure 13.
The Sankaraparani River facilitated trade, linking
the area to key ports like Arikamedu. Despite
legends of Chola-era fortifications, there is no
concrete archaeological evidence of their
existence.

3.1 Kon Dynasty (14"- 17" Century)

Between the 14™ and the 17" centuries AD, the
Kon dynasty achieved significant political
consolidation and infrastructure development.
Initially subordinates of the Chola Empire, the
Kons, led by Ananda Kon and Krishnakon,
established the Anandagiri Fort, later known as
Krishnapura Fort. This fort, featuring Melkottai
as the central fortress on Rajagiri Hill and
Bhoomi Kottai as the palatial zone, was
strategically positioned among three hills,
providing natural defense. The Kon period saw
advancements in communication networks,
enhancing trade routes that connected Thrichy,
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Vettavalam, Thindivanam, and Thiruvannamalai,
Figure 14. River routes from Melechery
flourished, becoming vital arteries for commerce
and economic growth, reflecting the Kon
dynasty's aspirations for regional dominance and
prosperity (Pillai 1952, Deloche 2005).

3.2 Nayak Rule (1338-1647 AD)

Under the Gingee Nayaks, Gingee underwent
profound transformations. Tubaki Krishnappa
Nayak renamed the city Krishnapura and
emphasized robust military architecture centered
around the fortified Anandagiri. This period saw
an influx of settlers and traders from Golconda
and Vijayanagara, resulting in a fusion of
Architectural styles from these regions with local
designs, thus molding Gingee's unique urban
scenery and enhancing the city’s cultural and
economic prosperity, Figure 15.
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Figure 15. Communities and settlement during Nayak
period (Source: Author)
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Figure 16. Fort development during the Nayak period
(Source: Author)
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Figure 17. Structures during the Nayak period
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Figure 18. Section Showing the water system during the
Nayak Period (Source: Author)

The Gingee Fort, exemplifying the Nayak
military prowess, featured a triangular
fortification encompassing Rajagiri, Krishnagiri,
and Chandragiri hills, fortified by a 6 m (20 ft)
deep moat, stone walls, and garrison forts
bolstered its defenses, Figure 16. This period also
saw significant infrastructural developments,
Figure 17, converting key routes into cart roads,
enhancing trade and connectivity (Deloche
2005).

The fort's advanced water management
(Figure 18) system utilized natural springs and
purpose-built tanks, ensuring its resilience and
sustained growth as a cultural, economic, and
strategic hub in medieval South India (Deloche
2005).

3.3 Bijapur Sultanates (1648-1677 AD)

The Bijapur Sultans renamed Gingee to
"Bashabad" and introduced advanced military
features, including circular bastions for heavy
cannons to be mounted and battlements, Figure
19. Significant Muslim migration led to the
establishment of new settlements like Pettah
(suburb) for accommodation. They introduced
Deccani Islamic architectural styles, constructing
religious structures and enhancing military
architecture. Developments such as watchtowers
and a sophisticated water management system
transformed Gingee into a fortified, culturally
diverse, and economically vibrant center, Figure
20.

81



H Porani Abiraami

Conservation strategies of the Fort Complex: Case of Gingee Fort, Tamil Nadu

Figure 19: Bastion with Machicolation, on the South eastern
side of the Second enclosure, Source: Jean Deloche's, Senji
a Fortified City in the Tamil Country

e R T

Figure 20: Fort Development During Bijapur Sultanates
(Source: Author)

3.4 Maratha and Mughal Rule (1677-1750 AD)

Between 1677 and 1697 AD, Gingee Fort was
under Maratha control, serving as a crucial
stronghold under Chhatrapati Shivaji and later his
son, Chhatrapati Rajaram. The fort underwent
notable improvements in its defenses after it was
established as Shivaji's second capital following
Raigad. These enhancements comprised
reinforced fortification walls (Figure 21) and the
development of the Vellore Gate, equipped with
tactical elements to bewilder potential invaders as

the fort functioned as a pivotal headquarters for
Maratha endeavours in the Carnatic area.

Figure 21: Rampart connecting Kuttarisi Kundru and
Krishnagiri Hill (Source: Jean Deloche's, Senji a Fortified
City in the Tamil Country)

After the Marathas lost Gingee in 1698, it
was renamed "Nusratgarh" under Mughal rule.
Later, it was under the Nawab of Arcot and saw
innovations such as earthen pipes for water
distribution and new military architecture,
including a 7-arched bridge and the Sadatullah
Khan Mosque, Figure 22.

Figure 22: Sadatullah Khan Mosque (Source: Author)
3.5 French and British Period (1750-1947 AD)

The French seized Gingee Fort in 1750,
recognizing its strategic significance and
modifying its defenses significantly, such as
bastions, Figure 23. Despite these changes, the
English captured Gingee in 1761, following the
fall of Pondicherry. The fort changed hands
several times, including under Tipu Sultan,
before finally coming under English control after
the Fourth Anglo-Mysore War in 1799. The
English did not maintain the fort and constructed
a road through the fort complex, and it became
part of the Archaeological Survey of India in
1914, with some areas designated as Reserved
Forest in 1920.
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Figure 23. Pentagonal Bastion (Source: Jean Deloche’s
Senji, a Fortified City in the Tamil Country)
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4. Analysis
4.1 Region

The region encompassing Gingee Fort, including
arcas such as Pennathur and Vettavalam, is
analysed for its defence network, water system,
and strategic views critical to the fort's
functioning.

4.1.1  Natural System

The natural system around Gingee Fort is crucial
for understanding its defense and strategic
importance. The watershed surrounding the fort
connects to broader river systems, where streams
converge into a perennial river through a network
of primary, secondary, and third-order streams,
culminating in critical water bodies known as
‘Eri’, Figure 24.
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Figure 24. Drainage and water shed Analysis map of Gingee
Region, Generated in QGIS (Source: Author)
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Figure 25. Defence networking of Gingee Fort (Base map -
1770 Croisey Map of the South Indian Seat of War Between
England and France, Sourced from Geographicus Rare map
Antique maps)

These bodies are integral to the region’s
hydrological system but face issues such as
drying due to development and obstruction of
drainage channels, which increases flooding risks
and ecological degradation. The transformation
of streams into drainage systems and the infilling
of man-made water bodies for construction

exacerbate these problems, leading to significant
flooding, as seen in 1997. Addressing these
challenges necessitates delineating eco-sensitive
zones, implementing water treatment measures,
promoting sustainable agriculture, and initiating
water revival projects.

4.1.2  Defense Networking of the Region

Gingee Fort's defense system integrates a
network of interconnected forts and entry points
arranged in three tiers. The outermost tier
includes forts like Thiruvanamalai and Arcot,
forming a defensive circle around Gingee. The
second tier facilitates troop and resource
movement between the outer and inner defenses.
In contrast the third tier includes main entry
points connected to Gingee by underground
passages, enhancing strategic connectivity. This
tiered defense system ensures resilience against
threats by regulating access and reinforcing the
fort’s military capabilities, Figure 25. However,
the military landscape is not well-defined or
recognized, which impedes understanding of its
strategic importance.

4.1.3  Viewshed Analysis

Viewshed analysis reveals the strategic
advantages of Gingee's elevated position,
enabling surveillance and early threat detection.
Outposts on hillsides extend the fort's visibility,
functioning as early warning systems for
monitoring movements and enhancing defence
capabilities, Figures 26 and 27. Strategies to
delineate the military landscape and fort precinct
are essential to preserve this strategic advantage.

Figure 26. Sections showing the extent of the views from
the Fort, Generated in QGIS (Source: Author)

Figure 27. View shed Analysis of Gingee Fort, Generated
in QGIS (Source: Author)
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Figure 28. Land Utilisation, Generated in QGIS
4.1.4 Land Utilization

The land around Gingee is predominantly
agricultural, with reserved forests covering 10%
and villages comprising 20%. These villages
support agriculture, serve as community hubs,
and maintain their cultural heritage, Figure 28.
The lack of development guidelines and master
planning is a significant issue, hindering holistic
site management and the integration of historical
military landscapes. Implementing policies for
new development guidelines within the military
landscape is crucial for preserving the region’s
strategic and cultural significance.

4.2 Fort Complex

Gingee Fort’s intricate integration with its natural
and built environment presents both a historical
marvel and a contemporary challenge.

-—_F )

Figure 29. Natural System Analysis of the Fort

4.2.1 Natural System

Gingee Fort’s hydrological system is intricately
integrated with its surrounding landscape, nestled
between the Chandrayan and Rajagiri hills. The
fort benefits from gentle slopes and fertile
catchment areas, with reservoirs like Chetikulam
and Chakrakulam fed by natural springs. Rare
deciduous trees, such as ‘Premna wightiana’'and
‘Drypetes porteri’, indicate water-rich zones.
Strategically placed fortification steps on 15-30%
slopes not only serve defensive purposes but also
ensure efficient water flow, supporting the fort’s
water management. Perennial water bodies like
‘Eris’ and ‘Kulams’ collect water from second
and third-order streams, ensuring a steady supply
year-round. Palatial areas channel water to the
Anaikulam reservoir, while the historical city
utilizes natural depressions for drainage. The
predominant 30-60% slope range demonstrates
the fort's strategic use of topography for both
water management and defense, Figure 29.

4.2.2  Built System

The built environment of Gingee Fort reflects its
historical and cultural significance, with a diverse
array of structures such as Fort gates, bridges,
bastions, Queens’ palace, granary, flag post,
mosques, and temple; categorized by function
and construction timeline. Military structures,
which comprise 35% of the total, underscore the
fort’s strategic importance, while religious
buildings, accounting for 28%, highlight its
cultural and spiritual heritage. Water- structures
account for 15%, indicating the importance of
water management. Infrastructural components
make up 12%, signifying the provision of
essential services and amenities. Residential
structures are divided into administrative
dwellings 2% and, palatial residences 6%, and
administrative buildings 2%, illustrating the
governance functions within the fort. This
typology highlights Gingee Fort as a fortified city
with diverse elements crucial for its sustainability
and cultural heritage, Figure 30.
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Figure 30. Pie Chart showing the distribution of the
typologies (Source: Author)
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The condition of these structures varies
significantly. Around 60% of the buildings are
well-maintained and structurally sound, showing
minimal signs of deterioration. Approximately
30% are in fair condition, exhibiting some wear
and tear but generally stable due to partial
maintenance, as shown in Figure 31. The division
of responsibility among various authorities poses
challenges in maintaining these structures. Of the
97 structures under ASI is maintained, while the
rest, including those under the reserved forest and
town panchayat, suffer from neglect. Effective
preservation requires better coordination among
authorities and increased investment in
conservation efforts, Figure 32.
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Figure 31. Pie Chart showing the condition of the built
structure in Fort Complex (Source: Author)
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Figure 32. Pie Chart Showing Protection status and
ownership of the Built System (Source: Author)

Figure 33. Circulation analysis (Source: Author)
4.2.3  Circulation System

Within the fort, circulation is a key aspect of its
historical and current functionality. The fort
complex features a historical and contemporary
circulation system, with pedestrian pathways
providing access to key areas, including the
palatial zones and religious sites. Major
thoroughfares connect significant landmarks,
while secondary routes access ancillary
structures. The fort is intersected by significant
transportation routes, including the National
Highway, which connects Madras to
Tiruvannamalai and experiences heavy traffic.
Historical routes now serve as bypasses to direct
traffic to Arcot and Arni, Figure 33.

4.2.4  Tourism

Tourism is a vital aspect of Gingee Fort,
attracting a diverse range of visitors, from local
tourists to foreign travellers, Table 1. The peak
tourist season is from November to February,
with visitors ranging from school groups, who
spend the least time, to foreign tourists, who stay
the longest, Table 2. The fort is partially ticketed,
with 30% under ASI jurisdiction.
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Table 1. Tourism calendar for the Gingee Fort Complex

Month Person to visit per  Access Type of Tourist Purpose
day with
January 200 Ticketed Local and international Tour
February 150 Ticketed Local and international Tour
March 100 Ticketed Local tourist Tour
April 400 No ticket Local residence Festival
May 30 Ticketed Local tourist Tour
June 40 Ticketed Local tourist Tour
July 75 Ticketed Local residence Festival
August 45 Ticketed Local tourist/residence Tour/Leisure
September 50 Ticketed Local and International tourists and local residents Tour/Leisure
October 75 Ticketed Local and International tourists and local residents Tour/Leisure
November 150 Ticketed Local and International tourists and local residents Tour/Leisure
December 250 Ticketed Local and International tourists and local residents Tour/Leisure
Table 2. Tourism Information for a week in February
VISITOR PURPOSE AGE FROM TIME PAX MAIN TOUR
TYPE SPENT DESTINATION DAYS
School Educational tour 12-18  Vellore Govt school 5h 120 Fort 1
students (3.5+1.5)
College Educational tour 19-22  Tiruvannamalai 4h 75 Fort 1
students Engineering college (2.5+1.5)
Foreign Tourism 50-60  France-Puducherry 10 Puducherry 30
visitors
Research 30-50  France-Puducherry 2 Fort
30-35  Annamalai University 1 Fort
Trekking 40-55  London-Puducherry 1 Fort
enthusiast
Local Toursit-family Vellore, 2-3h 20 Melmalayanur 1
Tiruvannamalai, Arcot  (Rajagiri)
55 Tiruvannamalai 1
Tourist -2 to 3 25-35  Vellore, 2h 10 Fort 1
Tiruvannamalai, Arcot
Picnic playing 6h 15 Daily
Religious o 6h 4 Daily
Shepherd Within the town 6h 5 Daily
Agricultural panchayat 6h 15 Daily
Cattle rearing 4h 10 Daily
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Figure 34. Delineation of the Military Landscape of Gingee (Source: Author)
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S. Proposals

5.1 Delineation  of  Gingee  Military
Landscape and Regional Policy

The Gingee master plan prioritizes buffer zones
along rivers and water channels, restricting new
construction while allowing fishing and boating.
Ecologically sensitive areas require protective
zones, and encroachments must relocate to
nearby villages. Development zones permit
buildings up to 6 meters with traditional
materials. Hotels should be near the bazaar, and
no development is allowed in archaeologically
sensitive areas, Figure 34.

N

Figure 35. Delineation of Gingee Fort Precinct
(Source: Author)

5.2 Fort Precinct Delineation and Policy

The fort complex extent includes archaeological
sites, managed by a stakeholder committee. The
master plan emphasizes resource management,
conservation of heritage buildings, open spaces,
and traditional water systems. Key activities
include maintaining a resource database,
safeguarding archaeological remains, and
improving site accessibility and interpretation.
Sustainable tourism will be promoted through a
tourism circuit, enhancing visitor management
and amenities without compromising site
integrity, ensuring history and sustainability
coexist harmoniously, Figure 35.

5.3 Archaeological investigation site for
excavation

The primary objective of the archaeological
excavation is to ascertain the archaeological
potential of the area and to identify sites suitable
for excavation, specifically focusing on the

'Pettai' and City areas, which are integral parts of
the fort complex. Furthermore, the excavation
aims to understand the spatial layout of the city.
The cultural artifacts unearthed during the
process provide valuable insights into the cultural
practices of the inhabitants of the fort, including
the bastion wall and gate of the city, as well as the
presence of a moat, Figure 36.

54 Protection status for significant sites

The specified Archaeological Potential Site
should be designated as protected due to its
historical, architectural, and aesthetic value. This
should be approached through a multi-faceted
endeavour, including community consultation
involving local stakeholders, experts from the
Archaeological Department, and the Executive
Officer of Gingee Town Panchayat. The
identified sites should be brought under state or
central archaeological protection, with a 100-
meter protected buffer and a 200-meter regulated
buffer. The remnants are of significant
importance due to their potential to reveal aspects
of the site’s history. Non-invasive techniques
should be preferred for archaeological
investigations. All archaeological works must be
meticulously documented, and these records
should be maintained in Anna Library, ASI
Chennai, Gingee Sub Circle, and the Tamil Nadu
State Department of Archaeology.
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Figure 36. Archaeological potential area for excavation
(Source: Author)

5.5 Revival of moat

The moat serves as both the initial and final
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element of the fort's defensive system, playing a
crucial role in water drainage. It faces issues like
encroachments, blocked drains, and waste
dumping,  disrupting  water  flow. A
comprehensive plan involves de-watering,
removing invasive vegetation, de-silting,
reclaiming agricultural areas, and re-establishing
water links to lakes.  Archaeological
investigations will identify original channels.
Stone pitching and relocating inhabitants are
planned, Figure 37. A buffer zone will be
transformed into a community park with native
vegetation such as ‘Portia, Banyan ¢, and
‘Diospyros affinis’ to restore ecological balance
and aid in water retention and conservation.
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Figure 37. Proposal for the culverts of the moat
(Source: Author)

5.6 Conservation Proposal for Structures in
the Fort Complex

Condition and material for all the structures in
Krishnagiri, Rajagiri lower and upper fort are
analysed, and conservation proposals such as
restoration, consolidation, and preservation with

the phase of intervention of immediate,
necessary, and immediate are proposed.

The structures within Krishnagiri Fort are
experiencing significant weathering, overgrowth
of vegetation, and neglect, requiring varying
levels of intervention. High-priority actions
include immediate structural reinforcement for
key areas such as granaries, water tanks, and
enclosure gates, which are suffering from severe
deterioration. Restored buildings such as temples
and the audience hall require regular maintenance
to counteract weathering. Additionally, the ghee
reservoir and open spaces need immediate
cleaning and removal of waste and invasive
plants. These measures are essential to maintain
the historical and architectural integrity of the fort
complex through consistent upkeep and targeted
restoration, Figure 38, Table 3.In Rajagiri Lower
Fort, Immediate attention is needed for the King's
Palace (B9), Palace Complex (B16), Zenana
Complex (B17.1), Platform (B18), and Darbar
Mandapam (B19). These structures are in ruins,
primarily due to external forces like war,
weathering, and  dampness.  Immediate
archaeological intervention and structural
consolidation are crucial to halt further
degradation. Critical water-related structures,
including Cunai (C2 and C3) and moats (M1 and
M2), are in poor condition due to eutrophication,
waste dumping, and agricultural runoff, requiring
comprehensive cleaning and restoration. The
water tower (WTI1) is severely impacted by
vegetation growth and garbage accumulation,
necessitating immediate removal and restoration
of its water system revive its functionality and
heritage value, as shown in Figure 39 and Table
4.

In Rajagiri  Upper Fort, immediate
intervention is essential for the Uppukaccham
Mandapam (B34), Treasury (B35), and Granary
1 (B36). The Uppukaccham Mandapam, though
structurally stable, has a collapsing roof and
needs urgent restoration to address soil settlement
issues. The Treasury is heavily damaged by
vegetation and moisture, necessitating the
removal of vegetation and  structural
reinforcement. Granary 1 faces severe
weathering and water damage, necessitating
immediate action to prevent further deterioration.
Prompt preservation efforts are critical to
maintaining the historical and architectural
significance of these structures, safeguarding
them from further decay, as shown in Figure 40
and Table 5.
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Figure 38. Snap shot of the Conservation proposal for
Krishnagiri

Figure 39. Snap shot of the Conservation proposal for
Rajagiri Lower fort

Figure 40. Snap shot of the Conservation proposal for

Rajagiri Upper fort

5.7 Conservation Strategies for Anaikulam:
The Most Vulnerable Structure

Anaikulam, a historic royal bathing pool, features
a mandapa supported by a trabeated system,
transmitting the roof's load through pillars and
plinths to the bedrock. This is the most vulnerable
and requires an immediate action plan.

A detailed assessment reveals issues
including roof collapse, plaster loss, and
structural damage. The conservation proposal is

phased, Figure 41 and Table 6. Phase I
encompassing immediate repairs, such as
replacing terrace roofing and restoring floors.
Phase II focuses on cleaning and supporting stone
slabs. Phase III involves extensive restorations,
such as replacing chajjas, removing vegetation
from parapets, and stabilizing columns.

Figure 41. Snapshot of the Conservation proposal for
Anaikulam

The restoration plan for the retaining wall
includes monitoring the wall’s inclination,
clearing the area, and addressing soil related
issues. In cases of significant tilting, rubble
masonry will be removed and replaced with a
retaining wall equipped with a drain pipe,
followed by soil compaction. For the water
system, cleaning and relaying stone flooring,
inspecting the water inlet, and clearing vegetation
from the outlet pipe is crucial.
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Figure 42. Restoration of the Palace Garden

5.8 Conservation strategies for the palatial
garden

The central garden space, once an orchard garden
accessible from the palace arcade, has been
meticulously restored with minimal intervention,
preserving its sense of enclosure and historical
ambiance. The restoration emphasizes the use of
pathways and indigenous tree species, enhancing
the authenticity of the experience. A proposal to
replace the existing lawn with Arughampul grass,
native to the region, is under consideration. The
visitors are directed to experience the enclosure
first and take a tour of other buildings, Figure 42.
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Table 3. Details of conservation proposal for Krishnagiri

7 o a et
Vaulted granary of 221 mx 1.1 m
with 2 openings and sky light
Stone masonry wall, Brick and Lime
mortar roof Stone, Lime plastered

S.No.  Description, Typology, Building  Condition _ T = Intervention  Phase Priority
material Cause s _ = 2
—_ > © o j=d
S & g —- o 2
2 D (=) © b [=) >
s £E & 5 & £ s
» 86 8 3 ¢ g E
_T << w O < = =
B12 Krishna Temple Restored Preservation Desired Low
Ranganathaswamy Temple weathering and periodic
maintenance
B13 Restored Missing element Replacement Desired Low
in decorative of the missing
parapet element art
conservation
Deterioration of Nayak
period
paintings
weathering
Dravidian style Temple surrounded
with Mandapa surrounded with
pillared Mandapa
Stone Garbhagrihaland decorative
parapet Brick and lime mortar
B43 Mandapa Collapsed roof and Restoration of Low
and 4 deformed column the structure
B46 - Structurally stable
Pillared mandapa associated with
Ranganatha swamy temple
Stone pillared mandapa and roof
B44 Unjal mandapa Minor cracks in the Patch work in Desired Low
plaster the plaster
Pillared mandapa associated with
Ranganatha swamy temple
historically
Stone pillared mandapa and pavilion
on plinth of big and little maroon and
lime plastered
B45 Mosque Loose masonry / Loss of Consolidation ~ Necessary Low
plaster Structurally stable of the
Weathering masonry
Replastering
Pilared mandapa associated with
Ranganata swamy temple
Converted into mosque with dome
rising from a lotus shaped base
Brick masonry wall and brick dome
placed on squinch and lime
plastered
B47 Audience hall Restored Preservation Desired Low
and periodic
maintenance
Pillared hall
Stone pillared
B48 Granary 1 Structural cracks in roof Strengthening  Immediate High
and wall Lose of plaster by crack
Lose of decorative stitching and
element grouting Re
Weathering plastering
Replacement
of decorative
element

floor Decorative elements in brick
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Table 3. continued

S.No.  Description, Typology, Building  Condition _ T = Intervention  Phase Priority
material Cause s _ = 2
— S o] <1 >
§ 8 2 - ¢ 2
S & @ 8 o 2 2>
s £ 2 5 & £ S
2 ¢ 8 3 2 8 E
T << W O I = =
B49 Structural cracks in roof Strengthening  Immediate High
and wall Loss of plaster/ by crack
Loss of decorative stitching and
element grouting Re
Weathering and plastering
Expansion Replacement
of decorative
element
B50 Dumped with garbage Cleaning and Necessary Low
Ghee reservoir removal of
Vaulted granary of 2.21 mx 1.2 m the waste
with sky light and possibly subsidiary
French addition in the middle
Carved out of stone
Stone masonry wall, Brick and Lime
mortar roof Stone , Lime plastered
floor Decorative elements in brick
B51 Cavalier with battery Crack in the wall Strengthening  Immediate High
vegetation growth by crack
Weathering and stitching and
Expansion Removal of
vegetation
Cavalier for mounting cannon with
battery
Stone Masonry
KG4 Enclosure gate 1 Loose masonry Missing Replacement Immediate High
. element of the
Minor Cracks in battlement
sentry box and element
subjected Patch work
to dynamic load
Weathering and
Expansion
Gate site with 2 openings and a
sentry box
Gate-Stone masonry and sentry:
Brick and lime mortar plastered
KG5 Enclosure gate 2 Loose Masonry Removal of Immediate High
Weathering and vegetation
Expansion reviving the
water system
Gate with Mandapa
Stone masonry
WK1 Water tanks Dried and vegetation Removal of Immediate High
and 2 growth the
Weatheringland neglect vegetation
revival of the
water system
Water tanks associated to Krishna
temple and ablution tank for the
mosque
Brick masonry and lime mortar
EN Enclosure walls vegetation Removal of Necessary Low
Open space growth the
and dilapidated vegetation
weatheringland external Consolidation
forces, core expansion
0s Invasive vegetation Removal of Necessary Low
growth the
weathering and neglect vegetation
wall of width 2 m and periodic

and wall walk

Core: Earth filling facing: stone

maintenance
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Table 4. Details of conservation proposal for Rajagiri Lower Fort

S. No. Description, Typology, Building Condition Significance Intervention Phase Priority
material Cause
s £ B
s 2 8 _ o &
£ £ © g8 g 2 =
s 5 8 2 § 5 £
L = O =1 = D =
T £ o O < = =
B6 Garbhagriha is stable Restoration of Desired Low
Ruined Mandapam mandapa
External force [war]
Rock cut temple dating Pallava period
Stone
B8 Venupal swamy temple Part of the not restored Restoration Desired Low
External force [war]
Palatial temple at higher elevation in
the palatial zone constructed to
storage a big tank.
Wall: Stone masonry
Wall : Brick Masonry Vault: Brick and
Lime mortar
B9 Kings Palace Ruined Archaeologica Immediate High
External force [war] | Intervention
Consolidation
of the exisiting
:. - w >
7 story High place of the Kings
Brick and lime mortar
B16 Palace complex Ruined Complex Archaeologica Immediate High
Vegetation | Intervention
growth Consolidation
External force(war) of the
[exisiting
Complex consist of portfolio of rooms,
boat, and bath path
Stone masonry
B17 Zenana complex Restored Preservation Desired Low
Misuse of the structures and removal
of the graffiti
. =
—
Vaulted Rooms with Pathway
Wall Stone masonry Roof: Brick and
lime mortar Floor: Mud
B17.1 Zenana complex Roof Collapse Loose Archaeologica Immediate High
Masonry Vegetation growth | Intervention
Structurally unstable Consolidation
weathering, dampness of the
[exisiting
Vaulted Rooms with Pathway
Wall Stone masonry Roof: Brick and
lime mortar
B18 Platform Ruined Archeological Immediate High
- intervention
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Table 4. continued

B19 Darbar mandapa Ruined Archeological Immediate High
intervention
Darbar hall beside king’s palace
Stone
B20 Partially Patching the Desired Low
restored crack,
Minor cracks Replacing the
on the roof decorative
Loss of element
Decorative
element
weathering, dampness
Constructed as advisory hall later
modified to gymnasium Roof has 3
circular skylights Front wall was added
during Bijapur
Wall: Stone masonry Roof: Vault: Brick
and Lime mortar Floor: Stone
Decorative element in brick and plaster
B21 Mosque Ruined walls without roof Consolidation Immediate High
weathering of the existing
Small mosque with projection on the
west side to hold prayer with niche wall
Brick and lime mortar
B22 Water pavilion Restored Patching of Desired Low
Minor cracks the crack
Removal of Replastering
plaster Art restoration
Deterioration wall painting
Weathering and insensitive
plastering
Known as a stylish and tower of Sykes,
from the Tower, the structure is
erected to the
Brick and lime mortar
B24 Royal Granary Minor cracks on the roof Patching of Desired Low
I ! Weathering and Dampness the crack
4 Vaulted structure of 10,000 cu meter
volume to store grain
Wall: Stone and lime plaster
Roof: Brick and lime mortar
Battlement: Brick and lime mortar
B25 Powder magazine Vegetation growth exposed Removal of Desired Low
steps structurally unstable Vegetation
Weathering Restoration of
steps

Gun powder storage to the depth of 4m
Caved out of stone
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Table 5. Details of conservation proposal for Rajagiri Upper Fort

S. No. Description, Typology, building Condition Significance Intervention  Phase Priority
materials Cause

s £ B

5 2 8 s 9

£ 2 5 B 8 8 o

2 5 s 2 ¢t § £

r £ & 3 & 2 =

B11 Ranganatha swamy temple Restored Preservation Desired Low

e

Stone Masonry with Brick masonry for

Garbhagriha
B11.1 Mandapa: Associated with Temple/ Vegetation growth, Removal of Necessary Low
Kamalakarni Temple Collapsing roof and beam, vegetation
L Dilapidated
Dampness and neglect
B29 Vegetation growth, Removal of Desired Low
Structurally stable vegetation
Dampness and neglect
Preservation
Stone Masonry with trabeate system
B30 Mandapa: Associated with Kamalakarni  Vegetation growth, Removal of Necessary Low
Temple Dilapidated, Dampness and vegetation
neglect
Preservation
Stone Masonry with Trabeated system
B31 Bali peedam: Associated with Structurally stable Preservation Desired Low
Kamalakarni Temple
Periodical
Maintenance
Stone Masonry
B32 Kamalakanni amman tel Structurally stable Preservation Desired Low
Periodical
Maintenance
Stone Masonry
B33 Kamalakanni amman temple Intensive intervention by Art Necessary Low
repainting with wall paints Restoration
Water seepage
wall painting
B34 Uppukachin mandapam with central Collapsing roof, Underpinnin Immediate High
courtyard Deteriorated Column, tilting g of the
of the beam structure
Structurally unstable Restoration
Settlement due to soil
loosening

Stone Masonry with trabeated system
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Table 5. continued

B35 Treasury Vegetation on gable growth, Removal of Immediate High
Dampness: Moisture vegetation
expansion and internal Strengthenin
pressure g by ICrack
stitching
Brick structure, vaulted 4 x 7 m
B36 Granary 1 Vegetation growth: Arresting Immediate High
Structural cracks on the roof water
and from opening [seepagelStit
Structurally unstable ching of the
Weathering and expansion lcracks
Brick and mortar wall: Stone masonry,
mud mortar and lime plastered, Vaulted
Granary of 23 x 11 m with skylight and
opening on roof
B37 Granary 2 Vegetation growth, Immediate High
v ‘ Collapsed roof and Tilting,
A = Crack on the wall,
Structurally unstable
weathering and Settlement
Brick and lime mortar: Smaller wall,
Stone masonry and lime plastered
Vaulted Granary of 26 x 12 m accessed
via 2 stairs at front
B38 Granary 3 Crack on the wall Immediate High
i Deteriorated brick
Decorative motif
Structural crack on the roof
Weathering, Dampness and
Moisture expansion
Roof: Brick and mortar wall: Stone
masonry and lime plastered Structurally
Unstable
Granary of 21 x 21 m with flat roof
supported by arches
Table 6. Details of the Conservation proposal for Anaikulam
Element Material North East South West Cause Intervention Phase
Roof Lime minor crack Lossof roof  vegetation Collapse of Water Relaying terrace |
concrete and atthe SE growth roof at the seepage with appropriate
vegetation Corner Lossof roof ~ centre slope and water
growth atthe SE proofing material
Corner
Parapet Brick and Loss of water Kurra loss of loss of Removal of 1}
lime mortar plaster blocked with  plaster plaster vegetation from
vegetation Khurah building
and loss of replastering
plaster
4 layers - Dampness Dampness Dampness Dampness Water Pointing and Il
Granite and open and and and seepage cleaning of the
Stone- 0.12 joint blackening blackening blackening surface
min depth of the slab of the slab of the slab
with open with open
joint joint
Granite Missing Missing Missing Missing Replacing the 1]
Stone fixed chajja chajja chajja chajja chajja with water
between drop
beam and
roof slab

Beam Granite Deteriorated  Deteriorated  Deteriorated  Deteriorated  Weathering Restoration |
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Stone stone beam stone beam stone beam stone beam wherever
required
Granite Deteriorated ~ Deteriorate Deteriorated ~ Deteriorated ~ Weathering Restoration of |
Stone of stone stone stone stone dislocation the Column after
size 0.35m column column column column of base due structural
x0.35m Tilting of Loss of at Tilting of the to analysis
column at the SE column at settlement
the NE corner stone  SE Corner
Corner column
Stone Dampness Dampness Dampness Dampness Pressure Earth is cleared |
rubble Loss of Tilting of the from the for 1/31 of the
masonry Mortar wall earthonthe  wall and wall is
sides restored
Stone slabs Dampness Loss of the Loss of the Dampness Capillary Relaying of the |
is seen at floor slab floor slab Vegetation Action floor after soil
the corners Dampness Dampness growth Soil compaction
and in the is seen at is seen at Loss of Expansion
earth filling the corners the corners Stone slab due to water
and in the and in the intrusion
earth filling earth filling
Coreisfiled  Deteriorated  Plinthis Plinth is upward Capillary Stabilising the |
with earth stone at the sinking at sinking at thrust is action Soil soil, compacting,
and finished  plinth the centre the centre seen at the expansion making sturdy
with granite and upward and upward comersand  duetowater  subbase using
stone thrust is thrust is centre Intrusion crushed stone
seen at the seen at the
corners corners
Granite Upthrust at Settlement Settlement Replacement 1]
Stone the corner atthe centre  atthe SE wherever
Corner required
WATER Inlet  Earthen Present at |
pipe from the
Chakra Southern
kulam side of the
kulam
Earthen Present at The pipe from |
Outlet pipe the eastern and the kulam is
towards side of the checked and
Excavated kulam repaired
darbar
|
s - ol
e - ..'
- . - be
- 19

Figure 43. Lower fort proposed programme

Figure 44. Krishnagiri proposed programme
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5.9 Activating the fort through interactive
program

Fort complex is divided into zones and given with
the function which would engage, learn and have
experience. Comprehensive plan for enhancing
accessibility and programming at a historic fort is
proposed. Key accessibility features include
safety grip wires, proposed paved routes, granite
pathways with tactile pavement, and mats for
easy removal. These elements are designed to
ensure safe and inclusive access for all visitors,
including those with disabilities. Routes in lower
fort are designated for wheelchairs, and key
points are equipped with amenities such as water
ATMs and ticket counters. Activities include
displays on the fort's history, interpretation of
artifacts, cultural exhibits, archery, and weapon
galleries. There are also designated areas for
relaxation, learning ancient scripts, painting,
community events, and a sound and light show,
Figure 43 and Figure 44.

The plan effectively integrates accessibility
and diverse programming to activate the fort as
an inclusive, educational, and engaging historical
site.

6. Conclusions

Gingee Fort, a medieval hill fort in Tamil Nadu,
is a rare example of military architecture that
showcases the evolution of warfare methods and
defensive tactics from the Kon dynasty to the
French. The fort's strategic adaptations and
natural landscape, with rugged terrain and
abundant water sources, have made it nearly
unconquerable and a physical and spiritual
stronghold.

The historical significance of Gingee Fort is
underscored by its role in trade, culture, and
agriculture, supported by its strategic location
and connectivity. Despite its importance, the fort
faces challenges such as inadequate conservation
efforts and a lack of vibrancy, awareness, and
activities.

The identification of Gingee’s military
landscape emphasizes the need for conservation
and sustainable development. The fort precinct
policy focuses on resource management, heritage
conservation, and improving site accessibility
and interpretation to promote sustainable
tourism.

Conservation plans require immediate,
essential, and phased actions to prevent further
decay and ensure preservation. Enhancing the

visitor experience through interactive initiatives
and accessibility improvements will foster a
deeper understanding of the fort's historical
importance.

In conclusion, the master plan aims to
harmonize heritage preservation with sustainable
progress, ensuring that Gingee Fort remains a
vibrant, establishing as the monument of world
importance due to its significance, promoting
local traditions and environmental sustainability.
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A Case of Vishwamitri River, Vadodara
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Abstract: ‘Waterlogging’ and ‘flooding,” a recurrent phenomenon in recent years, are reflective of human
interventions devoid of scientific understanding of the natural systems, especially seasonal rivers, by both the decision
makers and the civic society. This paper aims to identify disparities in legislative provisions and policies related to
river-centric urban planning and their implementation in planning decision-making. Existing legislative provisions as
outlined in the Development Acts, Regulations, Guidelines, and policy initiatives by various authorities pertaining to
urban planning and rivers are examined through content and frequency analysis of these documents. Spatial analysis
of the river system conducted through a longitudinal analysis of satellite images from 2000 to 2020 highlights the
structural changes in the river systems due to shortcomings in the provisions. The study reveals ambiguities in
legislative provisions, which are associated with administrative loopholes, leading to irresponsible interventions and
subsequent disasters. It highlights the absence of ecological directives for formulating development plans. The Acts,
Policies, and Guidelines continue to reflect the unilateral approach towards economic development. The findings
underscore the urgent need to revise legislation and policies to incorporate a scientific understanding of seasonal river
systems and environmental planning principles, thereby addressing the current water crisis.

Keywords: Governance; Legislative Provisions; Seasonal River Systems; Floods.
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Guha 1992). Recent trends in the global scenario

L. Introduction emphasize the conservation of freshwater
The past two decades have been battering many ecosystems from a biodiversity perspective
cities and regions across India, with erratic (Barouillet et al. 2023).

rainfall followed by significant damages due to
‘water logging” and ‘flooding,” a recurrent
phenomenon in recent years. While help and
assistance pour in to aid the distressed people,
little emphasis is given to recognizing the reasons
behind such recurrent calamities. Vadodara, in
Gujarat, is no exception (Thakkar 2012). In the
current scenario, the climate crisis has been
conveniently labelled as the cause of all disasters.
Still, a little deliberation on the subject leads us
to various multi-layered interrelated human
blunders (Gadgil and Guha 1992, Jasanoff 2021,
Arora et al. 2024). Human interventions over the
last 100 years have altered ecosystems more
rapidly and significantly than at any other time in
the history of the planet (Carson 1962, Gadgil and

In contrast, water laws in India are embedded
within environmental laws (Arora et al. 2024).
This paper aims to identify disparities in the
governance mechanism, mainly the legislative
provisions, policies related to river-centric urban
planning, and their implementation in planning
decision-making to  address  Sustainable
Development Goal 6.6. The objectives of this
paper are to establish the linkage between the
legislative provisions, their interpretation, and the
recurring  phenomenon of floods and
waterlogging. This effort urges the multiple
stakeholders in the city, especially the
governance mechanism, to pause and reflect on
the root causes of this devastating phenomenon.
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To begin with, ‘water logging’ and ‘flooding’
are two independent events, not synonymous
with each other but connected with the term
“river systems” (Dutta et al. 2018). To distinguish
between these phenomena, it is essential to
understand the river system and its consideration
in the planning and development process to
identify the causes of floods and waterlogging.

1.1 River, a Living Entity

A river, as generally understood, typically
consists of various orders of streams and rivulets
(tributaries) converging to form upper, middle,
and lower courses. A river is a living, dynamic
entity that is an outcome of the natural drainage
patterns of land, known as watersheds (McHarg
1969), which depend on various hydro-
geological features such as slope, steepness, and
soil characteristics (Forman 2005, Marsh 2010).
The water availability within them relies on the
amount of rainfall in the region and the extent of
densely vegetated areas along the course of the
river. Depending on all the above-mentioned
factors, the course of the water flows from higher
elevations through the plains and eventually to
the sea. During its journey, it flows rapidly
through some areas, gets detained in others, is
retained in yet some more, and infiltrated into the
ground, resulting in a network of various
landforms that eventually constitute the river
system (Forman 2005, Steiner 2008). Therefore,
it can be recognized that the river system
encompasses more than just the main river
corridor but also includes tributaries, rivulets,
floodplains, meanders, ravines, riparian areas,
oxbows, and wetlands.

1.2 Seasonal Rivers

Technically known as Intermittent Rivers and
Ephemeral streams, seasonal rivers vary
considerably from their perennial counterparts.
Rivers that flow 20%-80% of the year, with
isolated pools that may persist till the end of
summer and often support longer-lived aquatic
life, are understood as intermittent rivers (Datry,
Bonada, and Boulton 2017). At the same time,
Rivers that flow for less than 20% of the time and
run for short periods in response to unpredictable
high rainfall events are known as ephemeral
rivers, as they tend to receive only river runoff
because the channel is always above the water
table (Datry, Bonada, and Boulton 2017). In
addition to the many natural (climatic) causes of
intermittence, flow cessation can result from one
or more human activities, including alterations of

land use, encroachments, flow regulation, and
surface and/or groundwater extraction (Palmer et
al. 2008, Steward et al. 2012).

2. Methods

To recognize the inclusion of river systems in the
planning realm, this paper examines the existing
legislative provisions and policy initiatives by the
various authorities and agencies. Specifically, the
Gujarat Town Planning and Urban Development
Act, along with guidelines recommended by the
Ministry of Jal Shakti, National Institution for
Transforming India (NITI Aayog), and National
Institute of Urban Affairs (NIUA), pertaining to
urban planning and rivers are analysed through
content and frequency analysis of the said policy
documents. The keywords identified based on the
scientific understanding of rivers have been
identified and counted based on the number of
mentions in the respective documents. The
number of mentions is then compared to the total
word count in the said policy documents and then
deduced to the frequency of mentions per 100
words, as indicated in parentheses below the
actual count.

Spatial variations in the river system are
determined through a longitudinal analysis of
satellite images from 2000, 2010, and 2023, along
with successive Development Plans to identify
the structural changes in the river systems that

result in  human-induced floods and
waterlogging.
3. Results

This paper examines the provisions of The
Gujarat Town Planning and Urban Development
Act in detail as it is statutory and lays the
framework for development in the state of
Gujarat. This paper also provides a comparative
analysis of the policies and guidelines of various
agencies in addressing river systems in planning
initiatives. Table 1 shows the absolute frequency
of the keywords in numbers and a comparative
percentage in parentheses. It is important to note
that seasonal rivers and their associated
ecosystems are often overlooked in planning
initiatives and guidelines by most authorities.
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Table 1. Content and Frequency Analysis of Guidelines

Wordcount ~ Watershed River Flood S;?ngrr;al Tributaries ~ Waterways ;Igi?g Streams
NITI Aayog, 2021, “Report of the
Committee constituted for
formulation of strategy for Flood 215 901 2
Management Works in entire 33200 16 (0.048) (0.648) | (2714) 0(0) 6(0.018) 3 (0.009) (0.066) 10 (0.03)
country and River Management ’ : '
Activities and works related to
Border Areas (2021- 26)"
etanduater bodoe 25600  84(0328) & 00)  4(0016)  1(0.004) 9 i
wetandjwater bodle: ' (0.367)  (0.125) ' : (0.012)  (0.066)
management guidelines
NIUA, 2021 - Strategic
guidelines for Making River- 24895 3(0.012) (2665351) (0%;) 1(0.004) 5(0.02) 8(0.032) (OiiS) 15 (0.06)
Sensitive Master Plans ) ) )
TCPO, 2021 - River centric 200 53 17
utban planning guidelines 6199 B 226 (0355 I %80 v (0.274) 200145
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Figure 1. Successive Development Plans for Vadodara: ponds have been removed for developable land

Source: Vadodara Urban Development Authority (VUDA)

3.1 The Gujarat Town Planning and Urban
Development Act (GTPUDA), 1976 and

Development Plans

The GTPUDA institutionalizes the formation of
Development Authorities, Development Plans
(DP), and Town Planning Schemes (TPS).
According to the Town Planning and Valuation
Department (TPVD), Gujarat, the objectives of
the Development Plan as facilitated by the
GTPUDA are to provide for residential,
commercial, transportation, and industrial needs
of urban areas and to ensure systematic
development in the “correct direction™:

The objective of the Development Plan is to
accommodate the growing population; however,
it does mnot address any environmental
considerations that will direct the formulation
and implementation of the DP. However, Section

12 of the Act does include specific directives
regarding environmental concerns. Section 12.
(h), (1), (G), (), (n) (Town Planning and Valuation
Department 1976), the interpretations are largely
misconstrued. The provisions in Section 12. (1) do
not recognize the existence and importance of
wetlands and ravines and consider them to be
“low lying, swampy or unhealthy areas” and
provide for reclamation and filling up of such
areas for development. This provision suggests a
lack of conceptual clarity regarding the
environmental components, structure, function,
and processes. The subsection of Urban Floods in
the subsequent part of this paper will attempt to
rationalize this claim. The provisions in Section
12. (j) do aim to mitigate the issues of land, water,
and air pollution and prevention of floods, but on
the other hand, they do not recognize the
causative factors of pollution and floods.
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The focus of the development plan is on the
outward expansion of urban areas, incorporating
fertile agricultural lands and natural regions into
developable areas without evaluating the impacts
of the previous plans. Figure 1 illustrates the
incremental physical growth of the developable
areas, and a closer examination of the proposed
zoning reveals the conversion of lakes and ponds

While a Development Plan is intended to
guide all development initiatives in a city, the
Town Planning Scheme (TPS) serves as an
implementation tool that regularizes land parcels
through a land pooling mechanism. The primary
objective of a TPS is also to provide for roads and
basic services such as water supply, drainage,
stormwater management, etc. The Town
Planning Scheme Section 40 (3) b. of the
GTPUDA also encourages the filling up of
‘swampy” and  “low-lying areas” for
development.  This  provision  discounts
environmental and ecological factors such as
floodplains, wetlands, ravines, riparian edges,
naturally wooded areas, etc. It is due to this
ignorance, neglect, and misinterpretation of the
provisions that lead to environmental disasters,
and we are forced to face the brunt of our actions.
Additionally, the base data used to create a TPS
is also not coordinated amongst the various data
sources and agencies. For example, the Land
Revenue Department has allotted revenue plot
numbers to land parcels in notified water bodies.

The planning department uses this map as its
base, excluding the notified lakes, and prepares
the development scheme. This alters the
topography of natural waterways and disconnects
the environmental setup, leading to disasters, as
discussed in the ‘Urban Waterlogging and
Floods’ section of this paper.

3.2 Report of the Committee Constituted for
Formulation of Strategy for Flood
Management Works in Entire Country
and River Management Activities and
Works Related to Border Areas (2021-
26), 2021

This report confirms that, according to
constitutional provisions, the responsibility for
flood management, including soil erosion
control, lies with the states. The report
recommends the adoption of detention basins,
watershed management, and the floodplain
zoning approach, along with non-structural
measures, and cautions against the negative
impacts of engineered solutions, such as
channelization and river fortification (NITI
Aayog 2021). While there is a total of 901

to residential zones. Parts of the existing natural
corridor, due to the Vishwamitri River, have also
been converted into a residential zone. The
delineation of the river itself is questionable as
the development plans have provided for and
accepted the straightening of the river by the
authorities under other planning initiatives.

mentions of ‘flood’ and 215 mentions of ‘river,’
the terms have been generally used with no
scientific backing for reference or significant
steps towards flood mitigation or enhancing the
health of rivers. The report urges States to
integrate the above recommendations into their
planning acts and plan-making practices. While
the States of Rajasthan, Manipur, and
Uttarakhand have addressed them, other States,
including Gujarat, have yet to consider this
approach. This report, however, does not
differentiate between perennial and seasonal
rivers.

3.3 Urban Wetland/ Water  Bodies
Management Guidelines, 2021

These guidelines are presented in the form of a
toolkit to facilitate stakeholders in protecting
water bodies in the urban planning process and,
in turn, uphold the ecological processes that
sustain water resources in urban settings. This
toolkit provides a step-by-step approach to
identifying, prioritizing, and developing an
action plan for protecting water bodies in urban
areas (School of Planning and Architecture, New
Delhi, 2021). The various stages include mapping
of the wetlands and water bodies, identification
of their ecosystem services, groundwater
assessment, analysis of the impact of existing
plans on the suitability of water bodies, and
preparation of plans. This guide includes rivers as
a type of wetlands but again does not differentiate
between perennial and seasonal rivers.

3.4 Strategic Guidelines for Making River
Sensitive Master Plans, 2021

These guidelines broadly reiterate the importance
of considering catchment areas or watersheds in
planning for cities. It focuses on urban rivers but
emphasizes the stretch of the river that passes
through urban areas. These guidelines strongly
recommend that rivers and river zones be an
integral part of master plans, as they are statutory.
They identify various strategies and tools, such as
localizing national policies within urban areas,
zoning at multiple scales, and development
control regulations for river zones as supporting
master plans (NIUA 2021). The guidelines refer
to streams and ‘drains’ but do not specify their
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temporality. Instead, generic buffer widths are
prescribed for the various orders of ‘drains,’
leaving their implementation to the interpretation
of these guidelines by various authorities.

3.5 River Centric Urban Planning Guidelines,
2021

These guidelines stem from concerns about
pollution and the neglect of rivers in urban
contexts. The broad objectives of these guidelines
are to conserve river waters through the
development of riverfronts and devise zoning,
strategies, and development regulations for
riverfront development as part of sustainable
urban planning and development (Town and
Country Planning Organization 2021). These
guidelines propose River Regulation Zones along
the lines of Coastal Regulation Zones, with
blanket buffer widths ranging from 100 m to 500
m without any scientific justification. The
guidelines are very generic, and their
implementation has been left to the will of the
governing authority, as they recommend
alternative approaches from conservation plans
to River Zonal Development Plans. The various
plans, along with their respective zoning,
facilitate specific intrusive uses that defeat the
very purposes of these zones.

3.6 Pathways to Amrit Kaal: Envisioning and
Realising a New Future for Indian Cities,
2023

This report was released two years after the
previous ones, which focused on rivers in the
urban context. However, this high-level
committee report focuses on capacity building of
leadership and institutions, economic
development, and riverfront development
projects in cities (Ministry of Housing and Urban
Affairs 2023). With an emphasis on recruiting
urban planners at all levels to aid in urban
development infrastructure, this approach aims to
enhance and strengthen the statutory urban
planning and design realm, thereby sidestepping
addressing concerns related to mainstreaming
rivers and their watersheds. Instead, the
recommendations of the committee focus on
commercial developments, transit corridors,
waterfront redevelopments, and heritage
precincts.

3.7 Cause of Urban Waterlogging and Floods

The current state of most urban rivers, including
the Vishwamitri in Vadodara, is one of distraught
and pity. Rivers are perceived as mere channels
to transport water from one end to another. It is

this misconstrued understanding of the river and
its hydrological system that is the root cause of
urban flooding problems. Urban rivers have been
reduced to mere ‘nallas’ through systematic
neglect in  planning  processes  and
misinterpretation of laws and guidelines.

Narrowing of the river section due to the
encroachment of the floodplains and the ravines
of the river by permitting the construction of
buildings of various types and dumping of
construction and demolition debris and other
wastes along the river, its tributaries, ponds,
runlets, ditches, wetlands, low-lying areas, and
ravines; thus reducing the water carrying capacity
and habitat values of these interrelated
components of the river system. The primary
reason for this is the lack of scientific
demarcation of the river and its floodplains, as
noted in both the Acts and the policy guidelines.

Deforestation, followed by  urban
development in the upper catchment areas,
escalates water runoff, thereby increasing the
velocity of flow and resulting in disturbances to
the riverbed, which leads to erosion and lower
groundwater levels. This phenomenon has a
snowballing effect downstream, affecting
vegetation and various habitats and deteriorating
banks, rendering the river vulnerable to floods.
Current planning practices devise fragmented
plans for urban cities and rural areas, and
although the guidelines call for a watershed
approach, their implementation requires
streamlined institutional changes.

Straightening of the river and severing off the
meanders (naturally as well as through human
intervention) from the river has given rise to ‘ox-
bow lakes’ on either side of the river, which
continue to serve as wetlands for the river system.
These wetlands are perceived by existing
legislation as “swampy and low-lying areas” that
are permitted to be filled and developed under
statutory policies. However, this has led to an
increase in water velocity, inundation of
downstream areas with water, and increased
siltation due to soil erosion. In urban areas,
including Vadodara, the meanders of rivers are
often perceived as obstacles to water flow, and
banks are modified or straightened, as seen in
Figure 2. This again accelerates the flow and
velocity of water, causing inundation and
flooding in downstream areas.

Poor urban planning has altered the river
course and reconfigured riverbanks, as well as
those of their tributaries, ponds, and connecting
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runlets and ditches, resulting in indiscriminate
land-use changes in the catchment area of the
Vishwamitri River to accommodate real estate
development. The construction of retaining walls
or hard pitching around the river, ponds
(invariably in the name of so-called
beautification), and channelizing tributaries and
natural stormwater ways — these interventions

disconnect, destroy, and disrupt the river system
from functioning effectively. Rampant urban
development is increasing the impervious surface
area of the city, which exacerbates stormwater
runoff that is either diverted into stormwater
drains or remains waterlogged, causing flood-like
situations.

Source: Author

4. Discussions

Recurrent episodes of natural disasters, such as
floods, droughts, and epidemics, are indicators of
flawed policies that continue to focus on hard-
engineered infrastructure provisions that do not
account for the natural system structure and the
ecosystem services it provides. The river-centric
planning guidelines by various authorities offer
mere lip service. In contrast, funded missions
such as JNNURM (Jawaharlal Nehru National
Urban Renewal Mission), AMRUT (Atal
Mission for Rejuvenation and  Urban
Transformation), PMAY (Pradhan Mantri Aawas
Yojna), Smart City, etc. focus on allocating funds
towards providing infrastructure and services to
urban centres towards the provision of drains
(stormwater and sewage), slum rehabilitation
programs and roads.

Additionally, the authorities, under various
government development initiatives, undertake
large-scale planning initiatives that are not in
coherence with the Development Plan. They
include riverfront development projects,
transportation projects (such as National
Expressways, Highways, and Bullet Trains),
slum redevelopment projects, and lake
beautification projects in a public-private

Figure 2. Channelisation of River — Change in Riverine structure between 1972 to 2020

partnership mode, where private developers are
given authority to design, build, and operate for a
specific period. To materialize these, mass
demolitions and the felling of trees have been
making way for the above real estate
development projects, with disregard for the
wildlife habitats and environmentally insensitive
development of the water entities. These
piecemeal, disjointed initiatives have significant
city and regional-scale implications that render
the DP ineffective and cause irreversible
environmental damage. The three aspects of DP
— plan formulation (content and process),
implementation tools, and implementing
agencies all need to be streamlined and integrated
with due environmental considerations to achieve
the sustainable development that we aspire to
accomplish. This aspect is missing from the
provisions and guidelines discussed above.

Worldwide, there is recognition and a growing
consensus regarding planning as a multifaceted
and interdisciplinary profession. The academic
domain has progressed in innovating solutions
that the professional practice domain and
governance can implement, but these approaches
often fall short due to a lack of
institutionalization. The field of planning
necessitates the application of pure natural
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science research in an integrated manner with
other disciplines, such as social science, political
science, physical science, and economics. The
high-level committee emphasizes the importance
of engaging urban planners across all sectors.
Therefore,  training  sensitive  planning
professionals to make lateral connections
becomes a key responsibility of the academic
domain.

5. Conclusions

There is a need to acknowledge the river
ecosystem as a dynamic living entity that
performs several abiotic and biotic functions.
Rivers, as fluvial systems, do not recognize
administrative and political boundaries; instead,
they are shaped by the topography of the
landforms, soil structure, and the presence of
vegetation and habitats. Riparian corridors,
ravines, floodplains, tributaries, and wetlands are
the natural flood management mechanisms of
rivers that need to be demarcated on cadastral
maps.

Planning  policies, legislations, and
guidelines should explicitly incorporate the
uniqueness of river systems as potential habitats
for many endangered flora and fauna. Cities like
Vadodara are among the few cities that have
wildlife habitats in the heart of their urban areas.
These habitats, through burrows and nests, also
contribute to reducing velocity levels and
increasing lateral infiltration rates by keeping the
soil loose and moist. Restoring or increasing the
protection of floodplains and riparian corridors
will not only protect river ecosystems but will
reduce the impacts of both floods and droughts.

The regulatory legislation and statutes should
include these parameters as an integral part of
planning and implementation. Provisions should
also direct planning consultants, public agencies,
and authorities to address this aspect while
identifying and delineating planning boundaries
for local area plans, development plans, regional
plans, and perspective plans. For this purpose, the
enabling legislations, especially the Planning
Acts, must direct the various strata of governance
to collaborate to form intra, inter, and cross-
administrative  coalitions while engaging
qualified planners and other multi-disciplinary
experts not only to conduct meaningful
discussions within and amongst these authorities
but also involve citizens in the decision-making
process to derive cohesive planning proposals to
build resilient systems. The enabling legislation
and guidelines must facilitate an appropriate and

accountable administrative  structure = with
genuine, transparent, and proactive participation
of experts and citizens in the city’s development
of all kinds, from inception to post-
implementation  evaluations and required
corrections.

With the emergence of new development and
urbanization trends, many environmental
problems have arisen. In contrast, existing issues
remain unresolved, as urbanization trends often
overlook the Indigenous native ecosystem in
decision-making processes. India is experiencing
a “development” surge under the current
government mandate, spearheaded by the
development policies of Gujarat. The capitalist
attitude of prioritizing economic gain has
overshadowed all other considerations —
including ethical, environmental, and social
concerns. The existing and emerging planning
processes must integrate environmental and
natural system considerations to alleviate issues
such as pollution, resource deficit due to
overexploitation, human-wildlife  conflicts,
litigation, financial losses, and delays in project
implementation, to name a few.
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Abstract: Gated communities are residential neighbourhoods characterized by controlled access and limited public
entry, enclosed by physical barriers and often guarded gates. The rise of gated communities has historically been
driven by several core needs: security evolved from insecurity and the fear of the unknown; privacy was desired to
exclude unwanted elements; and exclusivity was sought by rising income groups who desired a new lifestyle. In the
Indian context, court rulings have established a legal precedent against gating; however, policies often lack
acknowledgment of the social implications stemming from the attitude that favours gating, and there is a lack of
planning interventions surrounding the phenomenon. Current regulations remain overly focused on technicalities,
thereby promoting privilege and inequality of access. Organizations are unwilling to consider the negative impact of
gating on urban areas, reflecting an underlying preference for closing off spaces, differentiating between outside
elements, and privatizing facilities. Furthermore, case study observations in Siddhartha Extension and Bhagwan
Nagar in Delhi highlight contrasts in the acceptance of outsiders, perceived security, amenities, ease of movement,
public access, and community bonding between the two areas. To provide proper interventions to counter the
implications of gated communities, there is a need to fulfil aspirations for security, privacy, and exclusivity while
improving access, reducing segregation, and providing high-quality facilities. Suggested interventions include
management approaches, design interventions, and planning decisions surrounding gating and segregation.

Keywords: Gated communities, Delhi, Group Housing, Access, Development Regulations
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consisting of 1.6 crore households, which
account for a share of 32% of total households in
India. This share is projected to rise by 33% in the
number of gated communities over the next five

1. Introduction

The rapid growth of gated communities in India
has brought about a significant transformation in

the urban landscape. This has given rise to a need
for a comprehensive study of the social
implications of gated communities in the Indian
urban context. The surge in the popularity of
gated communities is not unique to India; it
reflects a global trend in urban development.
Cities, once predominantly characterised by
tightly-knit neighbourhoods and bustling streets,
have witnessed a remarkable shift towards
exclusive, controlled, and privatised residential
spaces.

According to a report by Redseer in 2021,
there are 1.3 lakh gated communities in India

years, reaching 2.4 crore households in 2026 and
further increasing to 3.2 crore households in
2031, with a share of 51%.

The decision to reside in a gated community
is not solely a matter of personal preference; it is
influenced by a multitude of factors. These
factors encompass concerns related to security,
lifestyle, amenities, social prestige, and even the
perception of urban living. Focusing on gated
communities necessitates  dissecting  these
factors, illuminating the motivations and
considerations that lead individuals or groups to
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opt for a life within the confines of gated
developments.

The impact of gated communities is a subject
of critical importance in urban development,
affecting communal interactions, the potential for
city development, the spatial spread of residential
areas, and stakeholder interests (Roitman 2010,
Roitman and Phelps 2011). The connection
between gated communities and urban
development presents a significant challenge for
planners, who must balance the growth and
development of the entire city while catering to
the unique demands and aspirations of gated
community residents (Myers, 1970). The
challenge lies in finding a balance that promotes
the common good while respecting individual
preferences and rights (Cherkes et al. 2023).

Gating as a phenomenon has been identified
as stemming from a few key attitudes that drive
social, psychological, and physical needs. The
need for security is a primary motivator behind
the establishment of gated communities.
Residents seek protection from crime, theft, and
other threats, leading to the development of
secure, controlled environments (Blakely et al.
1997). Privacy is another crucial factor driving
the popularity of gated communities. These
communities offer residents a sense of control
over their space, reducing unwanted interactions
with outsiders (Manzi 2005). Further, living in a
gated community is associated with a certain
social status. The exclusivity of these
communities can be a symbol of affluence and
success (McKenzie 1994).

Hence, the need for a study on gated
communities from a planning perspective is
established as the impact of gated communities
on urban planning is far-reaching and
multidimensional. As urban planners grapple
with the complexities of modern urbanization,
they must consider how gated communities affect
communal interactions, city development
potential, the spatial distribution of residential
areas and facilities, and the interests of various
stakeholders.

Though the study will uncover various
aspects related to gated communities over the
course of its execution, the primary aim of the
study will be -

Uncovering and understanding the dynamics
of gated communities in an area, their larger
urban implications, the perception of planners in
their evolution, and planning measures to
mitigate adverse impacts while preserving
desirable elements.

Specific objectives of the research include
examining the implications, processes, and role
of planning in the development of gated
communities; highlighting decision-making and
quality of life differences between residents of
gated and non-gated communities; exploring
planners' perspectives on gated communities; and
providing rationale-based recommendations
based on arguments for gating versus opening
communities. The study would focus on a case
city and further utilise surveys and analysis of
chosen communities in the city as well as rely on
inputs from professional planners and relevant
stakeholders in the city’s development.

1.1 Methodology

The research first attempts to understand the
evolution of gated communities and the driving
forces powering the change. It aims to establish
the need for a study on gated communities by
delving into the characteristics and implications
of these communities through an in-depth
literature review of both international discourse
and site-relevant discussions.

To wunderstand the site-specific context,
impact, and discourse on gated communities, in-
depth primary surveys were conducted,
encompassing residents, policymakers, urban
planners,  implementation  officers, and
representatives of the citizen body. The primary
survey included qualitative, quantitative, and
perception-based questionnaires tailored to suit
targeted stakeholders. Figure 1 shows the
methodology.
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Figure 1. Methodology of the Study (Authors 2024).

The analysis of the various findings from the
primary and secondary surveys led to the
formulation of several proposals in the form of
policy recommendations and design
interventions, focusing on maintaining a shared
identity, enhancing perceptions of safety, and
providing access to high-level facilities.
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2. Evolution and Characteristics of
Gated Communities

Gated communities have emerged as a relatively
recent topic of debate in the realm of urban
research. Scholars and urban theorists such as
Blakely, Low, Davis, and Le Goix, among others,
have grappled with the complex nature of gated
communities, aiming to categorise, define, and
analyse them.

The concept of gated communities began to
take shape in the United States during the post-
World War II suburban boom. This period saw a
dramatic increase in car ownership and rising
incomes, which facilitated the migration of
middle-class families from urban centres to
suburban areas (Schouten, 2022). Fear of crime
and prejudice played a significant role in shaping
the trajectory of gated communities. The
heightened anxieties, particularly in the context
of class and race dynamics, prompted people to
seek refuge in gated enclaves as a means of
insulating themselves from perceived social
issues (Vesselinov, 2008). The evolution of gated
communities was further nuanced by the concept
of Common Interest Developments (CIDs),
defined as communities in which residents own
or control common areas and shared amenities,
with reciprocal rights and obligations enforced by
a private governing body (Judd 1995).

In the 1990s, the academic discourse
surrounding gated communities initially focused
on the issues of segregation, racial divides, and
social  isolation. These neighbourhoods,
surrounded by walls and barriers, were seen as
manifestations of societal disparities. Some key
works, such as "The City of Quartz" by Mik
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Davis (1997) and various articles in "The City,"
frame gated communities as a consequence of the
privatisation of public spaces, resulting in
territorial segregation and isolation.

Mike Davis notably used terms like "white
wall," "fortress," and "fortified cells of the
affluent  society" to characterise these
communities. He emphasised the role of
residents' associations in turning into barricaded
communities in response to perceived threats and
insecurities. Gilbert Lazar (1999), in his review
of "Fortress America" by Blakely and Snyder
(1997), expanded on these ideas, defining gated
communities as "residential areas with limited
access, designed with a desire to privatise public
spaces and control entry."

As research progressed into the following
decade, authors like Renaud Le Goix (2006)
accepted the previously established definitions
but added new dimensions to the discourse. They
viewed gated communities as "enclosed
residential neighbourhoods with controlled
public access." Le Goix's approach integrated
economic  dimensions, considering gated
communities as real estate products sold by
developers.

The evolving interpretations and definitions
of gated communities have transformed them
from isolated residential enclaves into complex
tools for understanding contemporary cities
(Figure 2). They challenge traditional urban
concepts and encompass a broad spectrum of
issues, including urban sprawl, ethnic and spatial
segregation, governance models, and the
influence of economic factors.
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Figure 2. Evolution and Discourse on Gated Communities (Compiled by the authors, 2024)

Literature and academic work on gated
communities highlight the fact that the

consequences of gated community development
lie in direct contradiction to several key planning
fundamentals. Gated  communities  are
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fundamentally designed to regulate and restrict
access, effectively keeping out external elements
that are deemed undesirable (Low 2003). They
contradict the goals of housing choice,
affordability, a robust public realm, community
welfare, and an open and inclusive community.
Blakely and Snyder (1999) point out significant
social  consequences, including Division,
Fragmentation, and Segregation. Division and
fragmentation refer to the creation of physical
and social barriers within urban spaces, leading
to a sense of separation among residents.
Segregation, as identified by the same authors,
implies not only physical separation but also the
inequitable distribution of  resources,
perpetuating social disparities. Low (2003)
contributes to this discourse by identifying
additional social implications, including Limited
Access, Loss of Community, and Urban
Deterioration.

Jane Jacobs, in her book ‘The Death and Life
of Great American Cities’ talks about various
elements that elevate a sense of security in the
community through openness and community
interactions. In stark contrast, gated communities
adopt a strategy of limited public access through
controlled entry points (Balcaité et al. 2018).
Atkinson (2008) adds another layer to the
discussion by emphasising that segregation
within gated communities is not only physical but
also extends to the lack of resources necessary for
ensuring security. This segregation, both physical
and resource-based, contributes to a sense of
exclusivity and privilege within these enclosed
spaces. Moreover, gated communities often result
in a concentration of wealth and higher property
values  within  their = boundaries.  This
concentration can distort real estate markets and
contribute to wider economic disparities. As
property values within gated communities rise,
the surrounding areas may experience
depreciation, creating pockets of affluence amid
broader urban poverty (Touraine 2000).

Through the study, it can be primarily
conceded that gated communities have become
promoters of social differences in terms of
fragmentation, accessibility, level of facilities,
and security, among others. Its application in
various countries and case studies has led to
similar results in the form of disruption in the
urban fabric of the impacted regions.

However, on the other hand, gated
communities have also been thriving in providing
certain benefits and positives to their residents
that are unparalleled and influence residential
choices, making it challenging to counter the

increasing trend of people preferring a gated
nature of development.

Through the literature study, it also becomes
clear that there is a need for mitigation factors
suited to local needs, which address the benefits
offered by gated communities while providing
viable alternatives. And replace the need for such
communities by addressing the concerns and
needs of the people. These measures must
necessarily counter three core aspects: access
control restrictions, segregation and exclusion,
and privatisation of facilities.

Grant (2005) discusses several such
measures identified by a survey of planners,
including explicit plan policies to limit and
discourage gating, fence height restrictions,
transportation  network integration, using
development permit process to refuse requests for
gating, use of urban design and landscaping
elements  against undesirable elements,
persuading developers against gating and the use
of council by-laws among other
recommendations.

However, any such measures shall only be
acceptable when they address the core needs that
drive the creation of an exclusionary
environment. Mitigating the growth of gated
communities requires striking a balance between
the central arguments of an inward-looking
society and an outward-looking one by
addressing the need for security, surveillance,
and homogeneity while also promoting openness,
inclusion, diversity, and shared spaces.

3. Study Area Profile and Evolution

Delhi is the fastest urbanising city (4.1%) in the
world and the largest city in terms of population
(32 million) in India. This rate of growth makes
the city vulnerable to the increased development
of gated communities driven by rising pressure
on resources and rising income. Delhi has both
gated cooperative group housing societies and
gated sectors or colonies wherein their
composition and elements are highly contrasting.
The city also has a well-established system of
Resident Welfare Associations in the city, along
with a proper planning and development
administrative setup to support them. Gated
communities, as an urban element, have already
faced scrutiny in the past in Delhi and are,
therefore, under the eye of the government
administration.

Siddhartha Extension and Bhagwan Nagar in
Delhi were chosen as case studies representing
typical examples of gated and non-gated
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communities in the city, respectively. Sidhartha
Extension is being designed as a non-gated Delhi
Development Authority (DDA) colony in which
the Resident Welfare Association (RWA) has set
up gates. Both sites have a similar property value
and average income, making them comparable
based on a common factor.

The sites were extensively surveyed through
household surveys to identify perception and
impact with respect to gating, observational
surveys, and interactions with stakeholders,
including DDA officials, RWA, senior citizen
organisations, security guards, business owners,
etc. 40 samples were collected for Siddhartha
Extension and Bhagwan Nagar each in the
household survey through stratified sampling
with 95% confidence level and 10% margin of
error.

3.1 Discourse on Gated Communities in Delhi

The evolution of gated communities in Delhi
reflects broader trends in urban planning, housing
policies, and social dynamics over the decades.
Starting in the 1950s, Delhi’s residential
landscape was largely defined by low-rise
government colonies and single-family homes.
These early developments, built by the state, were
characterized by open, accessible
neighbourhoods with minimal restriction on
movement.

By the 1960s, the city began to witness a shift
toward more planned residential colonies. These
low-rise and spacious developments continued
the trend of accessible housing. Still, they were
designed with better infrastructure and layout
planning, resulting in the establishment of low-
rise government colonies and single-family
homes (Nath 1993). Gating in these early decades
was limited and mostly restricted to individual
plots. However, as the city expanded rapidly and
underwent urban growth, a breakdown in social
cohesion started to emerge by the 1980s. This
period saw the rise of mid-rise group housing
projects and redevelopment initiatives (Nath
1993).

The 1990s brought about a more marked
transformation in Delhi’s housing and social
structure. High residential towers began to come
up, and the concept of gated communities gained
traction, especially in upscale neighbourhoods.
As liberalisation reshaped India’s economy, this
brought about a surge in private investment in the
real estate sector (Dupont 2011). This period was
influenced by India's broader economic
liberalisation and the creation of a knowledge

economy, which had profound implications for
urban planning, socio-economic dynamics, and
housing policies (Mookherjee 2014). The
involvement of private developers in constructing
residential and commercial projects has become
more prominent, reflecting a shift toward market-
driven urban growth (Dupont 2011).

On the other hand, income gaps widened, and
residents in wealthier localities sought more
exclusivity and security. This desire led to the
gating of posh colonies and High-Income Group
(HIG) developments, effectively creating
physical and social boundaries within the city
(Dupont 2011). The widening income gap and the
concentration of wealth in certain areas
contributed to the growing socio-economic
divide in the city (Ahmad et al 2011).

This trend continued to gain momentum in
the 2000s, catering to the affluent (Sharma 2022).
The 2000s marked a turning point as DDA
projects themselves began incorporating gates,
and more planned redevelopment projects in
inner-city areas included gated developments. By
the mid-2000s, the trend had gained sufficient
momentum for the Municipal Corporation of
Delhi (MCD) to introduce formal guidelines for
installing gates in residential areas. However, the
gating was still somewhat regulated, with only
technical restrictions, including the times gates
could be closed and specific road width
requirements.

High-rise residential buildings and gated
communities continued to proliferate in Delhi
during the 2010s, with close to 50% of new
buyers preferring multi-story or builder-floor
apartments (Yadav 2013). Existing gated
colonies began receiving official permissions to
regularise their gates, cementing the gated
community as a standard residential form in
Delhi. However, concerns about the social
implications of this trend began to surface. In
2016, the Ministry of Housing and Urban Affairs
(MoHUA)’s High-Powered Committee on
Decongestion raised concerns about the negative
impact of gated communities on traffic flow and
urban mobility. The committee also critiqued
these developments for prioritising the
privileged, highlighting the socio-economic
divide created by such urban planning practices.

Despite these concerns, gated communities
continued to expand in the city. In 2019, a
significant policy shift allowed private builders to
purchase DDA plots and construct group housing
societies, with a stipulation that 15% of the Floor
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Area Ratio (FAR) be reserved for community
service personnel and Economically Weaker
Section (EWS) housing. Moreover, the
introduction of the Transit-Oriented
Development (TOD) Policy that same year
sought to create active frontage and establish
setback norms, aiming to encourage barrier-free
access in future developments.

The discourse around gated communities in
Delhi mirrors broader global trends of urban
privatization and socio-spatial fragmentation.
What began as a response to housing demands
and urban growth has evolved into a dominant
residential form, shaped by policies and
phenomena such as liberalization, widening
income inequality, and increased privatization.

3.2 Site Characteristics

Developed in the 1980s under the DDA self-
financing scheme, Siddhartha Extension offers a
mix of Middle-Income Group and High-Income
Group housing in two pockets. Initially
constructed with boundaries, the colony added
gates later, after 2000. It is estimated that around
50% of the original owners have since left the
colony. Apartment sizes in the community range
from 700 to 1200 square feet, with rents between
15,000 and 42,000 rupees per month.

In contrast, Bhagwan Nagar, previously a
Scheduled Tribe (ST) colony, transformed from
mostly barren land in the 1980s into a regularized
DDA residential area. Today, it is home to a
diverse community with varied economic and
social backgrounds. Bhagwan Nagar offers a
diverse range of typologies, ranging from 1 to 4
BHK options, with rents falling between Rs.
10,000 and Rs. 40,000 per month.

Before regularisation, Bhagwan Nagar didn't
have proper facilities. The DDA built parks,
playgrounds for children, and community
centers, providing spaces for gatherings and
interactions. Over time, shops were built along
the main roads for easy access to everyday
necessities, while the inner streets remained
quieter and residential. In addition, hospitals,
places of  worship, improved public
transportation, and specialised markets emerged.

Figure 3. Base Map of Siddhartha Extension and Bhagwan
Nagar (Survey conducted by the Authors 2024).

Despite  their  geographic  proximity,
Siddhartha Extension and Bhagwan Nagar don't
share a deep interdependency. While residents
from Siddhartha Extension may occasionally
visit Bhagwan Nagar's commercial spaces to
fulfil specific needs, their interactions are limited
beyond that. The primary advantage for both
colonies is their strategic location. They offer
easy access to various parts of the city and boast
well-developed physical and social
infrastructure. Additionally, the presence of
numerous parks and open spaces provides
residents with opportunities for leisure and
recreation.

4. Data Analysis and Findings
4.1 Site Characteristics

The boundaries surrounding  Siddhartha
Extension were constructed during the initial
development phase in the 1980s. However, the
community gates, which limit vehicular and
pedestrian access, were installed much later, after
2000, according to resident accounts.

There are multiple gates along the perimeter,
with Gates 4, 5, and 6 of the "C" pocket and Gate
1 of the "B" pocket opening towards the adjacent
non-gated area of Bhagwan Nagar (Figure 4). At
night, only Gate 3 of the C pocket and Gate 2 of
the B pocket remain open for resident access in
and out of Siddhartha Extension (Figure 5).

The installation and operation of these gates
appear to lack formal approval, as the Resident
Welfare  Association  (RWA)  president
acknowledged no permission was obtained
despite legal requirements. However, the RWA
justifies the gates as necessary for maintaining
security while admitting they cannot legally
prohibit any person from entering.
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Figure 4. Circulation in the site during the day (Survey
conducted by the Authors, 2024).
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Figure 5. Circulation in the site during the night'(Survey
conducted by the Authors, 2024).

4.2 Residents’ Perception

A questionnaire was developed to collect and
assess resident perceptions across three key
aspects—access control, community segregation,
and facility levels —between Siddhartha
Extension and the neighbouring non-gated area
of Bhagwan Nagar in Delhi. The analysis is based
on a stratified sample survey of 80 households,
with 40 respondents from each locality.

The survey revealed significant differences in
attitudes toward interactions with outsiders and
access control. Bhagwan Nagar residents (NGC)
showed a higher willingness to share spaces with
outsiders, scoring 3.80 on a scale of 5 compared
to Siddhartha Extension's 3.20 (Figure 6).
Further, Siddhartha Extension (GC) residents
exhibited a stronger concern for privacy, scoring
3.10 on privacy infringement by outsiders
compared to Bhagwan Nagar (2.55). The concept
of “outsiders” was also perceived differently;
Siddhartha Extension residents regarded anyone
beyond their boundaries as an intrusion, whereas
Bhagwan Nagar residents did not share such rigid
distinctions.

When it came to security, Bhagwan Nagar
residents reported feeling safer in interactions
with outsiders, scoring 3.92 compared to
Siddhartha Extension’s 3.35. However, residents
of Bhagwan Nagar expressed more concern for
their children's safety. Overall, the perception of
security threats from outsiders was higher in
Siddhartha Extension, where residents felt more
cautious and defensive.
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Figure 6. Resident Perception of Outsiders (Survey
conducted by the Authors, 2024).

Through the survey, it was also observed that
the boundary walls in Siddhartha Extension
exceeded the 1.5-meter regulatory limit in several
areas and featured barbed wires, contributing to a
heightened sense of isolation (Figure 7).
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Figure 7. Boundary Height in Siddhartha Extension (Survey
conducted by the Authors, 2024).

Crucially, these gates and boundary walls
were constructed without obtaining requisite
permissions from municipal authorities, such as
the MCD, highlighting regulatory violations.
Despite acknowledging the hardships of closing
routes at night, gated residents expressed a
willingness to allow access only for themselves,
underscoring  the  exclusionary  attitudes
reinforced by physical gating. Bhagwan Nagar
residents also viewed the boundaries around
Siddhartha Extension as an artificial divide,
indicating that the impacts of boundary
permeability extend beyond just the gated zones

(Figure 8).
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Figure 8. Boundary Condition in Siddharth Extension
(Survey conducted by the Authors, 2024).

Community interactions in Bhagwan Nagar
and Siddhartha Extension reveal distinct patterns
of social cohesion, diversity perception, and
conflict resolution. Bhagwan Nagar shows
stronger community bonding, with more
respondents rating bonding at the highest level,
compared to Siddhartha Extension. Non-gated
areas in Bhagwan Nagar also report more
frequent community interactions. At the same
time, Siddhartha Extension’s gated environment
limits these exchanges, leading to more conflicts,
particularly over RWA matters and public space
use. The sense of belonging is also stronger in
Bhagwan Nagar, with residents reporting higher
attachment to their neighbours and community
compared to those in Siddhartha Extension,
where residents indicated that they primarily
value location and amenities over community
ties.

Throughout the survey, Siddhartha Extension
exhibited lower levels of community interaction,
weaker bonds, and a greater sense of isolation. In
contrast, the open layout of Bhagwan Nagar
fosters stronger social ties, greater inclusivity,
and a more collaborative approach to
community-level issues (Figure 9). This
highlights how gating impacts equitable mobility
and community integration beyond physical
boundaries.
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Figure 9. Rating of Community Interactions (Survey
conducted by the Authors, 2024).

The survey revealed differing priorities in
residential choice between Siddhartha Extension
and Bhagwan Nagar. For Siddhartha Extension,
location, infrastructure, security, and
accessibility were key factors, while Bhagwan
Nagar residents prioritised location, amenities,
and accessibility. Notably, Siddhartha Extension
residents emphasised security and infrastructure
more, whereas Bhagwan Nagar placed higher
importance on amenities, with limited concerns
about security (Figure 10).
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Figure 10. Factors Affecting Residential Choice (Survey
conducted by the Authors, 2024)

In terms of facilities, Siddhartha Extension
residents rated amenities, location, privacy, and
infrastructure higher, while Bhagwan Nagar
residents valued community and security more.
Despite security being a key factor for moving to
Siddhartha Extension, it was rated lower than in
Bhagwan Nagar.

Interestingly, the differences in perceived
amenities, security, and infrastructure between
the gated and non-gated areas were not
significant (Figure 11). Gated residents relied
more on external amenities, while non-gated
residents frequented community facilities within
Siddhartha Extension. This suggests that gated
communities may prioritise security, but they
don’t necessarily result in higher satisfaction or
reduced reliance on external services.
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Figure 11. Rating of Residential Conditions (Survey conducted by the Authors, 2024).

The survey of Siddhartha Extension and
Bhagwan Nagar revealed key differences in
access control, segregation, and facilities due to
gating. Siddhartha Extension’s gates restrict
night-time movement, with most closed except
for a few. These barriers create an exclusionary
environment, and despite challenges, Siddhartha
Extension residents favoured restricting access,
while Bhagwan Nagar residents viewed these
gates as artificial divides. Socially, gated
residents showed a lesser willingness to share
spaces with outsiders, thereby reinforcing access-
related disparities. Despite prioritising security,
Siddhartha Extension residents were less satisfied
with it. Still, they had to rely on external
amenities for various purposes, while Bhagwan
Nagar residents made greater use of community
facilities within the gated area. Gating, while
emphasising security and exclusivity, did not
result in greater satisfaction or reduced reliance
on external services.

5. Conclusions and Recommendations

The current nature of gating and the resistance to
opening up residential communities is a physical
manifestation stemming from the various policies
in place or the lack of relevant policies, which in
turn is a result of hidden perceptions and attitudes
that lead to decision-making favouring gated
communities. The attitude supporting gating
stems from a personal need for security,
improved facilities, and exclusive living with the
prestige associated with the type of lifestyle being
led within these communities and the sense of
control that accompanies the privatisation of such
areas. Gated communities are considered a

privatised solution to public problems and are
seen as an opportunity to alleviate the public
burden to an extent.

Case study observations in Siddhartha
Extension and Bhagwan Nagar highlighted
contrasts in acceptance of outsiders, perceived
security, amenities, open spaces, case of
thoroughfare, access, and community bonding
between the two areas. The inferences directly
support the argument against gating while also
providing lessons on the issues that need to be
addressed before communities can be opened to
prevent dissent and dissatisfaction among
residents regarding their needs.

Effective planning interventions are
necessary to manage the implications of gated
communities. Planners should emphasise the
importance of public access and the communal
use of spaces. Addressing the lack of planning
interventions involves developing clear policies
and guidelines that regulate the growth of gated
communities, focusing on creating a cohesive and
inclusive urban environment.

To address the various implications arising
from the growth of gated communities, a multi-
pronged approach is proposed, encompassing
interventions aimed at minimizing the growth of
new gated developments, as well as measures to
mitigate the impacts of existing gated
communities. Upon categorizing the identified
negative implications, it becomes important to
formulate interventions that address access
control, tackle segregation and exclusion
resulting from gating, and finally ensure the de-
privatization of facilities, Figure 12.
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Figure 12. Rating of Residential Conditions (Survey conducted by the Authors, 2024).

5.1 Minimizing the growth of new Gated
Developments

Discouraging Fortification and Encouraging
Openness:

A fundamental shift in housing policies and
master plans is necessary to promote the
development of open, ungated communities. This
should involve prioritizing the creation of
inclusive and integrated neighborhoods through
the implementation of appropriate zoning and
development regulations. This would include:

Deferment of funds from public facilities
held under private access promotes investment in
open communities while encouraging private
developments to open up through subsidies and
financial/Floor Area Ratio based incentives in
exchange for access to facilities. Requirements
should be established to ensure compliance with
edge and boundary-related regulations in addition
to providing financial opportunities for residents
through active uses and mixed-use potential.

Community Edges and Mixed-Use Zones:

The edges of residential areas should be utilized
for creating active spaces and mixed-use zones
that promote interaction between communities.
This can be achieved through the strategic
placement of facilities, such as parks, open
spaces, and commercial activities along the
fringes of residential neighbourhoods.

Utilize ‘active street frontage,” which is
defined as the ground-level frontage of a
commercial building that simulates interest or
activity on the adjacent street or to a public space.
This utilizes various design and planning

elements to ensure active usage of public spaces
by creating an inclusive and safe public realm
with permeable boundaries, transparent and
layered facade, and shared green spaces for
interactions and bonding (Figure 13).

Figure 13. Activating Community Spaces (Gold Coast
Regulations, re-adapted by Authors, 2024).

Natural Surveillance and Active Frontage:

In order to foster a sense of ownership, it's
essential to arrange physical spaces strategically.
This involves maximizing visibility to facilitate
the identification of suspicious activities.
Implementing pedestrian-scale lighting and
utilizing barriers can enhance visibility and
promote safety (Figure 14). This approach
involves adopting Crime Prevention Through
Environmental Design (CPTED) principles. The
development of guidelines, such as the 'Creation
of Active Public Space,' emphasizes community
engagement, natural surveillance, and designing
active frontages. By incorporating these
strategies, spaces can become safer and more
welcoming environments for everyone (Figure
15).
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Figure 14. Creating a sense of ownership for spaces (Gold
Coast Regulation, re-adapted by Authors, 2024).

Figure 15. Active elements in the street (Northern Territory
government, re-adapted by Authors, 2024).

52 Minimizing Impacts in Existing Gated
Communities

Defining and Recording Gated Communities:

Creating an accepted definition for Gated
Communities and recording the nature and
number of gated communities in the city would
enable the study of their impacts, trends, and
demand.

Gated Communities in Delhi may be defined
as “Residential neighbourhoods characterised by
controlled access and limited public entry
enclosed by physical barriers and gates set up in
compliance with the gating conditions mentioned
as per the MCD gating guideline.”

There is a need for discourse on the Degree
of openness in residential communities, referring
to the extent of accessibility, connectivity, and
interaction with surrounding areas. It would
consider physical barriers, access points, and
development regulations. Such discourse would
shed light on the impact and desirability of gated
communities in Delhi.

On-Site Interventions:

Site-specific interventions should be
implemented to promote permeability and
interaction between gated and non-gated areas in
Siddhartha Extension and Bhagwan Nagar. These
would include creating vending zones, activated
open spaces, and pedestrian access points at
strategic locations along the boundaries of gated
communities.

Boundary Regulations:

Existing boundary regulations should be updated
to promote permeability and visibility between
communities, fostering a sense of shared identity
and mutual understanding. This would involve
mandating the replacement of solid boundary
walls (Figure 16) with transparent or permeable
fencing (Figure 17), subject to adherence to
updated regulations for obtaining gating
permissions. Updating boundary regulations to
require 0.3m solid walls, with the option for
transparent or alternative forms of fencing above
that height, is crucial.

Figure 16. Existing Boundary in Siddhartha Extension
(Survey conducted by the Authors 2024).

Figure 17. Proposed Boundary in Siddhartha Extension

117



Saksham Mishra and Poonam Prakash

Planning Implications of the Emergence of Gated Communities

(Authors 2024).
Traffic Calming Measures:

To address concerns related to thoroughfare
and safety, traffic calming mechanisms such as
vertical and horizontal shifts, roadway
narrowing, and controlled one-way access during
specific hours should be implemented in
consultation with traffic authorities in gated
communities.

To provide access at night to the ring road for
thoroughfare from Bhagwan Nagar, Gate no.1 of
Pocket B, Siddhartha Extension is proposed to be
opened as vehicles would be directly visible from
both ends and limited access to other parts of GC
due to the location of the gate 1 and 2 as well as
the closing of gate 3 which limits flow within the
community. This opening would be accompanied
by traffic calming measures such as bollards and
footpaths (Figure 18).

Figure 18. Proposed Road Section in Siddhartha Extension
to be opened at night (Authors 2024).

Human-Scale Design:

Principles of human-scale design should be
promoted within gated communities to enhance
community interaction and foster a sense of
shared public realm. This could involve
incorporating pedestrian-friendly elements, street
furniture, and public art installations.

For Siddhartha Extension, a Vending Zone is
proposed at a currently unutilized spot that
residents from both communities can easily
access (Figure 19). This initiative aims to
encourage the utilization of shared spaces and
create employment opportunities.
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Figure 19. Human Scale Design (Gold Coast Citywide
Streetscape Principles, re-adapted by Authors, 2024).

All proposed interventions aim to strike a
balance between addressing the legitimate
concerns and aspirations of gated community
residents while mitigating the negative impacts
on the larger urban fabric. By promoting
inclusivity, shared identity, and equitable access
to public goods and amenities, these measures
endeavour to create a more cohesive and
sustainable urban environment that fosters a
sense of community and belonging for all
residents.
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