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“Decision Support system in Urban

planning”
Shri. Avinash B. Patil, Smt. Reshma Deshkar
Director of Town Planning, Assistant Director of Town Planning,
Maharashtra State, Pune. Digital Planning Cell, Pune.

Abstract

A Decision Support System (DSS) is a real-time tool integrating data, models, and software to support
efficient, semi-structured, and unstructured decision-making. It features interactive interfaces, data
integration, flexibility, and tools like what-if analysis, improving decision quality and reducing uncertainty.
DSS is categorized into model-driven, data-driven, document-driven, knowledge-driven, and communication-
driven systems, each tailored to specific needs.

In urban planning, DSS integrates Geographic Information Systems (GIS) to support spatial, numerical, and
policy decisions, enabling iterative and collaborative processes for optimal planning. The Town Planning
and Valuation Department (TPVD) is planning to leverage DSS to manage tasks like development plan
modifications, land use planning, and building permissions. G1S-based modules will enhance transparency,
efficiency, and decision-making accuracy by dynamically integrating and updating data.

These modules are proposed to simplify processes through standardized formats, role-based responsibilities,
and checklists, reducing redundant efforts. Public access to online applications and seamless integration
with other departments will ensure efficient service delivery. The system is aimed to promote accountability
and informed decision-making, leveraging accurate, real-time data for rational, error-free outcomes.

1. Introduction
a. What is decision support system (DSS)

Decision Support System (DSS) is a real-time decision-making tool where data, models, and software are
used in partnership with individuals to generate efficient solutions. It combines numerous data inputs and
offers methodological approaches to evaluation, modelling and display of the information to facilitate
decision-making in case of the system’s challenging issues. DSS facilitates semi-structured and unstructured
decision-making and can improve the quality, speed and efficiency of the decisions since new information.
Prognoses that would be hard to produce manually are also available through DSS.

b. Characteristics of a Decision Support System

o Interactive Interface: The graphical user interface is also user friendly hence users can interact with
DSS easily in inputting their data and get the desired output.

o Data Integration: It gets information from various sources like DBMS, data marts, Data warehouses
and even data feeds to have complete data when processing data.

e Support for Semi-structured and Unstructured Decisions: DSS on the other hand is intended for
usage in cases where the decision-making process is not highly routinized as in the case of
traditional management information systems.

e Analytical Models and Tools: DSS also has tools for analysing data and making recommendations;
these tools range from statistical analysis, forecasting, optimization, and simulation models.

o Flexibility and Adaptability: The system can be applied to any type of decision-making environment
and is versatile in the sense that it can be modified in exact conformity with the needs of the users or
the organization.
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e What-if Analysis: It helps in what-if analysis where the assumptions or the values of the input
variable can be varied to determine the impact of change on the result.

o Timely and Relevant Information: DSS thus supplies timely and relevant information that can be
used by the decision-makers to respond appropriately to requisite and volatile environments.

o Support for Group Decision Making: Most of the available DSS have group support systems, where
more than one person is involved in the decision-making process.

c. The need of DSS

e Improving Decision Quality: DSS assists in improving the quality of the decision based on
information and analysis that is accurate, comprehensive, pertinent, and timely, therefore making
better decisions possible.

e Handling Complex Problems: This analytic resource is helpful when dealing with assignments that
are structured and unstructured since other approaches may not be efficient in handling these issues
by the application of analytical and modelling instruments.

o Facilitating Rapid Decision Making: DSS facilitates speedy formation of the decision by first
automating the process of data collection and analysis.

e Supporting Strategic Planning: Strategic support is well provided by DSS since all organisations
need to make long-run forecasts and planning and for this, DSS offers tools in the form of scenarios,
forecasts, and simulations.

e Enhancing Efficiency: DSS reduces the time and efforts needed to amaze the decision information,
assemble data and analyze it, thus enhancing organizational productivity at the operation stage.

e Encouraging Collaboration: As has been seen many DSSs make it possible to make collaborative
decisions this makes it possible for many people to share information and come up with agreed
decisions.

e Providing Customizable Solutions: DSS is flexible in a way that it can be designed for an
organization to suit the variance needs of the users or departments, hence the solutions developed
will fit the organization’s needs in the particular context.

e Reducing Uncertainty: DSS can be categorized to provide complete prognosis data and thereby
contribute towards the decrease of risk in the decision-making maximising the decision-maker’s
confidence level.

d. Types of DSS
Model-Driven DSS:

o Description: These DSSs stress the existence of access to or capability to manipulate a mode or
algorithm that enables users to assess decision variables and options.

e Functionality: They apply optimisation models, simulation models, and forecasting models in the
decision-making processes within the organisation.

o Example: A model-driven decision support system in urban planning could bea software
application that uses complex mathematical models to simulate different urban development
scenarios, allowing planners to evaluate the potential impacts of proposed projects on factors like
traffic congestion, air quality, housing affordability, and land use before making final decisions, such
as deciding the optimal location for a new transit line or the best zoning regulations for a developing
area

Data-Driven DSS:

e Description: These DSSs stress the aspects of data access and modification, where users obtain and
transform data into a form that enables them to produce reports and carry out queries.

o Functionality: They give capacities for populating databases, processing and creating reports and
analyses out of historical and current data for decision making.
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o Example: A data-driven decision support system in urban planning could be a GIS-based platform
that analyzes real-time traffic data, population density, and land use patterns to identify optimal
locations for new public transportation stops, allowing planners to make informed decisions about
infrastructure development based on current usage patterns and predicted future needs

Document-Driven DSS:

o Description: These DSSs stress the availability and the capability for changing the documents and
other non-structured information assets.

e Functionality: They assist decision-making by offering methods for the retrieval, processing and
manipulation of text and graphics documents and/or multimedia documents stored in documents,
web pages, multimedia databases etc.

o Example: A document-driven decision support system in urban planning could be a digital platform
that allows planners to access and analyze a large collection of documents like zoning regulations,
historical maps, environmental impact studies, public feedback reports, and meeting minutes,
enabling them to make informed decisions about land use development based on the readily
available information within these documents through search and filtering functionalities

Knowledge-Driven DSS:

o Description: These DSSs highlight the availability and ability to change the expert knowledge and
heuristic rules that embody human expertise.

o Functionality: They assist in decision-making because they connect the user to knowledge or rule-
based information in specific areas to help the user decide.

o Example: A knowledge-driven decision support system in urban planning could be a software
platform that leverages geographic information systems (GIS) data, demographic information, and
expert-coded rules to identify optimal locations for new community facilities like schools, parks, or
healthcare centers, taking into account factors like population density, accessibility, and
environmental considerations, essentially simulating "what-if" scenarios based on a built-in
knowledge base of best practices in urban planning

Communications-Driven DSS:

e Description: These DSSs concentrate on communication, cooperation, and information and
knowledge exchange among users in the course of a particular task or decision.

e Functionality: They accommodate group decision-making by offering the tools, details and ways of
passing and sharing information in support of the teams in their decision-making process.

e Example: A communication-driven decision support system in urban planning could be a web-based
platform that allows various stakeholders like residents, developers, planners, and city officials to
access and contribute to real-time data on proposed development projects, enabling interactive
feedback, discussions, and collaborative decision-making through features like online forums,
comment sections, and interactive maps, essentially facilitating open communication throughout the
planning process

2. DSS in the context of urban planning

a. DSS and spatial planning
DSS required for spatial planning are basically combination of GIS and one of the DSS model based
on the problem statement.

» Spatial planning incorporates working across social, economic and environmental issues across
multiple spatial scales and between different sectors of policy.
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» The decision making process in SDSS is iterative, integrative and participative. It is iterative because
a set of alternative solutions is generated which the decision-maker evaluates, and the insights gained
are used to define further analysis.

» Location planning in the current context entails identifying optimum location(s)for adding a given
amenity based on predefined cost and return parameters.

3. Use of DSS in Town Planning and valuation Dept (TPVD)
a. Concept

Urban and regional development is a multidisciplinary field, which involves planning for a
region taking into consideration all the varying factors which are involved in the functioning of
that region such as demographics, physical characteristics of the place, climate, economy, social
factors, environment, industry and commerce, infrastructure etc. Since all these fields are of
multidimensional, decisions taken by planners are invariably based on various multitudes of
parameters. The urban planner must take into consideration various socio-economic, ecological,
cultural, technical, and ethical perspectives with respect to the planning region. The urban
planning process has multiple actors, many and often conflicting values and views, a wealth of
possible outcomes, and a high degree of uncertainty.

With the above context, decision support system becomes a necessity to ensure more accurate,
data-driven, rational, informed decision-making, timely problem-solving, and improved
efficiency in dealing with issues or operations, planning, and even management.

b. Application of DSS in various processes — DP, RP, TPS, Building permissions etc.
Following broad types of decisions need to be taken by planners in TPVD -
Spatial decisions—location decision for Zoning and/or Reservations, Preparation/verification of
Existing Land Use Planning, Preparation/verification of Proposed Land Use Planning, Road
Network etc.
*Numerical decisions-Population Projections, Area of reservation based on population as per
planning standards
*Policy decisions—Preparation of planning Norms/standards, methodology for implementation of
various plans, evolution of state-specific policies based on global/national trends and practices
Scrutiny- scrutiny of various Suggestions/Objections, Scrutiny on various sections

¢. Methodology
The framework of DSS includes: a.People b.Technology c.Development Approach
Framework of DSS includes 4 phases -
1.Intelligence—Searching for conditions that call for decision;
2.Design—Developing and analysing possible alternative actions of solution;
3.Choice-Selecting a course of action among those;
4.1mplementation—Adopting the selected course of action in decision situation

Development of modules —

The TPVD department requires to take decisions on various proposals, eg. under sections 47,
49, 50, 127 of MRTP Act, which are related to various processes of urban planning such as
modification in Development plans, appeal against the building permissions conditionally
granted or refused, Town planning schemes, regional plans etc. Apart from these, technical
consultation to govt. on various town planning matters is required to be done by the department.
To carry out above tasks with the aid of computerization, with speed and efficiency, and to
create a decision-support system for the above functions of the dept., Supervisory modules are
being developed with integration of GIS in the department. The methodology adopted for
leveraging these GIS based modules for the decision support system is as below —
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Proposed Solution for the Requirement — Unified Portal for Department

Geo —
Spatial
Tools

Administrative supervisory Development — Interlinkage with GIS layers

Example —Existing land use GIS layer

Inputs from GIS layers

will be utilized for taking Module —
Urban land use layer will decisions  related to BUIldIng
b ted b buildin ermissions R
& created as base mapy e " || permission related
while preparation of DP . modifications in DP etc. ”
Module - GIS layer - Existing land 5| —section 47, 49
DP Preparation [€ use €
Dynamically updated Ti\ny changes in land use Modifications in
proposed land use in DP due to these .
through the data input of sections will update the sanctioned DP -
other modules will be land use GIS layer Section 37, 127 etc.

used for preparation of
DP

d. Outcomes envisaged
The modules are being developed with an aim to ease the working of the office personnel by
creation of a decision support system, so as to ensure accurate, transparent decisions are taken by
the officials in timely manner. These are also aimed at providing efficient and timely service
delivery to the public.

Features of these modules -
= In-house development of the modules on the GIS platform by the TPVD planners
= Training master-trainers, subsequently training by master-trainers to others in dept.
= Integration with various departments for seamless services
= Access to public to submit the applications online under various sections
= User-based Access to Mantralaya and to other line departments

Key benefits envisaged —

e Transparency and Accountability — This is ensured by the provisioning of
Representative Dashboard and Timely update to stakeholders

e Efficiency - Timely Response, Ready to use Draft / Note will help improve the
efficiency in the working of the professionals.

e Process Re-Engineering — Features in the modules such as Format Standarization, Role
based Responsibility, Mandatory Checklist for quick decision and will reduce
unnecessary efforts and time on redundant processes.

o Informed Decision making — The modules will enable officials to take decisions based
on accurate GIS based Data which will be dynamically updated through the modules as

Niyojan Vichar Special Annual Issue-2025 Page 5



all current processes will function through these modules on real-time basis. Interlinkage
with other modules will ensure data integration and availability of all data/information
on a single platform at the same time leading to dynamic database creation. This will
result in rational, timely and error-free decision making.

4, References
Decision Support System — Geeks for Geeks
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Sustainable Development Planning for
New Mahabaleshwar Hill Station Area
of Mahabaleshwar, Jaoli, Satara & Patan Taluka’s
in Satara District, Using Geospatial Technology

Shri. Jitendra V. L. Bhople,
Director, Town Planning (MSRDC).

Abstract

The New Mahabaleshwar Hill Station Area Development Plan addresses the challenges of
promoting sustainable development in one of India’s most ecologically sensitive regions, the Western Ghats.
Spanning 235 villages in Satara, Jaoli, Patan, and Mahabaleshwar talukas, the plan integrates Geographic
Information System (GIS)-based methodologies with detailed demographic, economic, and environmental
analyses. The objective is to achieve balanced development that fosters economic growth, preserves
biodiversity, and improves the quality of life for local communities.

The plan identifies existing issues such as deforestation, human-wildlife conflicts, inadequate
infrastructure, and tourism pressures. It proposes sustainable solutions through strategic land-use zoning,
infrastructure development, and environmental conservation. Key focus areas include improving
connectivity through innovative transportation systems, addressing housing and socio-economic needs, and
leveraging the region’s tourism potential while adhering to eco-sensitive norms. The plan also emphasizes
disaster management strategies to mitigate risks from earthquakes, floods, and landslides.

Tourism is positioned as a driver of inclusive growth, with proposals for community-based eco-
tourism, heritage conservation, and carrying capacity assessments to ensure sustainable visitor management.
Environmental preservation is prioritized through initiatives like protected zones, green infrastructure, and
renewable energy projects.

This paper highlights the integration of data-driven approaches with participatory planning to ensure
compliance with the Maharashtra Regional and Town Planning (MRTP) Act, 1966, AMRUT guidelines and
Maharashtra State Government Resolution. The proposed development strategies aim to create a blueprint
for sustainable progress that safeguards the region’s unique ecological and cultural heritage.

Keywords: Aerial Survey, Cluster-based Approach, DGPS, GIS, LiDAR Technology, Remote Sensing,
Sustainable Development, Tourism Development, Western Ghats Eco-Sensitive Area.

1. Introduction

The New Mahabaleshwar Hill Station Area Development Plan represents a critical initiative to
address the challenges of sustainable growth in an ecologically sensitive region. Located in the Western
Ghats of Maharashtra, this area encompasses 235 villages in Satara, Jaoli, Patan, and Mahabaleshwar
talukas, in Satara District covering approximately 1,153 sg.km. Renowned for its biodiversity, cultural
heritage, and tourism potential, the region faces pressing issues such as environmental degradation, human-
wildlife conflicts, inadequate infrastructure, and socio-economic disparities.

As per the Maharashtra Regional and Town Planning (MRTP) Act, 1966, aligned with Atal Mission
for Rejuvenation and Urban Transformation (AMRUT ) guidelines and Maharashtra State Government
Resolution, the development plan employs Geographic Information System (GIS) technologies to integrate
spatial and attribute data for effective decision-making. The objective is to balance conservation priorities
with economic and infrastructural development, ensuring long-term sustainability.
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The plan envisions addressing core challenges, including deforestation, unplanned urbanization, hilly
area and strained resources, by promoting sustainable land-use practices, eco-friendly infrastructure, and
community-based tourism. It emphasizes participatory planning to engage local stakeholders and foster
inclusive growth. Key components include upgrading connectivity, enhancing socio-economic conditions,
preserving natural and cultural heritage, and implementing robust disaster management strategies.

This paper delves into the region's unique geographic and demographic profile, outlines existing
issues, and discusses proposed interventions. The overarching goal is to create a blueprint for development
that respects the region's ecological fragility while enabling progress. By integrating technology, policy, and
community participation, the plan aims to secure a sustainable future for the New Mahabaleshwar Hill
Station Area.

2. Literature Review

The Mahabaleshwar region, located in the Western Ghats of Maharashtra, has been the focus of
numerous studies and reports examining its socio-economic development, environmental conservation, and
potential for sustainable tourism. These studies emphasize the unique biodiversity of the area, the pressures
of urbanization, and the opportunities for enhancing local livelihoods through responsible development.
Ecotourism in Mahabaleshwar and Panchgani (Woods, 2005) Woods (2005) examines the potential for
establishing ecotourism in Mahabaleshwar and Panchgani, two of the region's most popular hill stations.
Ecotourism is seen as a means of promoting conservation while simultaneously supporting the local
economy. The study advocates for responsible tourism practices that minimize environmental impact while
allowing visitors to appreciate the region's unique natural beauty and cultural heritage. Ecotourism can create
a sustainable economic model by involving local communities in tourism activities, creating jobs, and
generating revenue that can be reinvested in conservation efforts.

Environmental Sensitivity and Regional Planning (UDD, GoM, 2015) The Government of Maharashtra
(GoM) has taken steps to ensure that Mahabaleshwar and Panchgani are preserved as ecologically sensitive
zones (ESZ), as outlined by the UDD, GoM (2015). The declaration of these areas as ESZs aims to protect
the biodiversity and natural resources from the adverse effects of unregulated development. The Regional
Planning Board’s role in developing plans that integrate conservation and development is essential in
maintaining the delicate balance between growth and environmental preservation. This policy is vital for
ensuring that tourism, agriculture, and other industries do not compromise the environmental integrity of
Mahabaleshwar, allowing for sustainable development in the region.

Socio-Economic Development in Mahabaleshwar and Jaoli Tehsil (Suryawanshi, 2017) Suryawanshi
(2017) explores the socio-economic dynamics of Mahabaleshwar and the adjacent Jaoli Tehsil. The study
highlights the role of agriculture, tourism, and local industries in shaping the livelihoods of residents.
Agriculture, particularly the cultivation of strawberries, is a key economic activity, while tourism also plays
an important role in the economy of the region. However, the rapid urbanization and growing population in
Mahabaleshwar have created challenges related to infrastructure development, resource management, and the
provision of services to a diverse population. The research underscores the need for balanced development
strategies that preserve the ecological integrity of the region while addressing the demands of a growing
population.

Spatio-Temporal Perspectives of Wind Power in Satara (Pawar et al., 2020) In recent years, the region’s
potential for renewable energy, particularly wind power, has become a subject of study. Pawar et al. (2020)
focus on the spatio-temporal aspects of wind energy in Satara, which encompasses Mahabaleshwar. The
study identifies areas with high wind potential, which could support the development of wind farms. The
development of wind power in the region is crucial as it provides an alternative to traditional energy sources,
supports sustainable development, and reduces the region’s carbon footprint. This shift towards renewable
energy can also contribute to the local economy by creating job opportunities and reducing dependency on
fossil fuels.

Evaluation of orchid species from Mahabaleshwar Plateau of Western Ghat (DS Kadam, M. S. 2022)
Evaluation of orchid species from Mahabaleshwar Plateau of Western Ghat, conducted a detailed evaluation

Niyojan Vichar Special Annual Issue-2025 Page 8



of orchid species from the Mahabaleshwar Plateau, located within the Western Ghats. Their study highlights
the rich biodiversity of the region, focusing on the identification and classification of various orchid species
found in this ecologically sensitive area. The research contributes to understanding the floral diversity of the
plateau, emphasizing the importance of preserving these species in the face of growing developmental
pressures. This work is significant for conservation efforts, as orchids are vital indicators of environmental
health in the Western Ghats ecosystem.

Koyna Dam and Its Impact on the Region (Wikiwand, 2023) The Koyna Dam, located in the vicinity of
Mahabaleshwar, plays a significant role in the region’s water supply and energy generation. According to
Wikiwand (2023), the dam has provided vital irrigation and drinking water to the surrounding areas and is a
critical source of hydroelectric power. However, the dam's construction and its impact on local ecosystems,
including changes in water quality and availability, are points of concern. Balancing the benefits of the
Koyna Dam with the need to preserve the natural environment, particularly the wildlife in the Sahyadri Tiger
Reserve and surrounding forests, remains an ongoing challenge.

Flora and Fauna of Mahabaleshwar (Deshpande, N.D.) The biodiversity of Mahabaleshwar is a key
feature of its ecological and cultural importance. Deshpande (n.d.) in Flora of Mahabaleshwar and
Adjoining’s provides an extensive catalog of the plant species found in the region, focusing on the unique
flora that thrives in the area’s diverse ecosystems. The region is home to numerous species of medicinal
plants, orchids, and other endemic species, many of which are critical to maintaining the region’s ecological
balance. The preservation of this biodiversity is integral not only to environmental conservation but also to
local socio-economic development, as many of these plants contribute to local economies through tourism
and traditional medicine.

3. Regional and Geographic Context

The New Mahabaleshwar Hill Station Area, spanning 235 villages across Satara, Jaoli, Patan, and
Mahabaleshwar talukas, is situated in the ecologically sensitive Western Ghats, a UNESCO World Heritage
site. This region’s strategic location in the Deccan Plateau, lies between longitudinal extent 73° 33' 52.11" to
73° 56' 48.25" and latitudinal extent 17° 54' 28.16" to 17° 8' 42.82" with proximity to major national
highways NH-66 (Mumbai-Goa-Kanyakumari) and NH-48 (Delhi-Chennai), enhances its connectivity to
urban centers while offering significant potential for eco-tourism and regional development.

The area is characterized by diverse geographical features, including rugged terrain, dense forests,
rivers, waterfalls, and plateaus. It lies within the Krishna and Koyna river basins, supporting rich biodiversity
and vital ecological functions. The agro-climatic conditions range from temperate to tropical, providing
opportunities for agriculture, horticulture, and agro-tourism. However, this diversity also makes the region
susceptible to environmental degradation and natural disasters like floods, landslides, and earthquakes.

The delineated area is part of several eco-sensitive zones, including the Sahyadri Tiger Reserve,
Koyna Wildlife Sanctuary, and Chandoli National Park, underscoring the need for stringent environmental
safeguards. The Western Ghats’ flora and fauna are irreplaceable, with endemic species and critical habitats
requiring conservation.

Demographically, the region hosts a predominantly rural population engaged in agriculture and
allied activities. Its natural and cultural heritage—encompassing forts, sacred groves, and waterfalls—
provides immense tourism potential. Yet, limited infrastructure, poor connectivity, and socio-economic
challenges hinder growth. This regional and geographic analysis highlights the dual necessity of preserving
the area’s ecological richness while addressing its development needs. The development plan proposes
strategic interventions to balance growth with sustainability, leveraging GIS tools and participatory planning
to ensure inclusivity and resilience.
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4. Database and Methodology

Data Collection and Integration

Fig. No. 1 Location map of Study Area

The focuses on collecting and integrating data to preparation of development plan includes:

e The process begins with the collection and analysis of primary, secondary, and tertiary data. Primary
data is gathered through field surveys, Socio-economic surveys, public consultations, and
stakeholder meetings, focusing on land use, infrastructure, and socio-economic conditions.

¢ Remote Sensing / Aerial Imagery: High-resolution satellite imagery / aerial surveys, supported by
LiDAR technology, are used to capture the topography, landuse and land cover, and other spatial

attributes of the region.

e Revenue Data: Mapping administrative boundaries, land ownership information through the
integration of cadastral / village maps, and land revenue records.
e Secondary data collection include data that is already available with various governmental
organizations/agencies at the state and local level. This data included in the forest data, road network
information and irrigation/ waterbody data and published reports, statistical abstracts, census reports,
information from various line departments, etc.
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Methodology

The development of New Mahabaleshwar as a greenfield project is guided by a comprehensive
methodology that integrates geospatial technologies, ensuring an innovative, sustainable approach to urban
and regional planning. The
methodology  focuses  on
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with the strategic goals Fig. No. 2 Methodology

outlined in the vision. The

preparation process complies with the Maharashtra Regional and Town Planning (MRTP) Act, 1966, and
aligns with AMRUT guidelines and Maharashtra State Government Resolution, emphasizing modern urban
planning tools.

5. Result and Discussion
5.1 Socio-Economic and Demographic Insights

The socio-economic and demographic profile of the New Mahabaleshwar Hill Station Area provides
a critical foundation for its development plan. As per the 2011 Census, the region has a population of 95,362
distributed across 235 villages in Satara, Jaoli, Patan, and Mahabaleshwar talukas. The population density is
relatively low, reflecting the rural and ecologically sensitive nature of the region.

¢ Demographics

The area has witnessed moderate population growth, influenced by migration patterns and natural
growth rates. The sex ratio is favorable, with approximately 988 females per 1,000 males. Literacy levels are
high, although disparities exist among different villages. The majority of the workforce is engaged in
agriculture, followed by small-scale industries and tourism-related activities.

e Socio-Economic Insights

Agriculture dominates the economy, with a significant emphasis on horticulture and cash crops such
as strawberries and sugarcane. Emerging opportunities in agro-tourism are gaining tourist attraction. Housing
in the region predominantly comprises semi-permanent structures, reflecting rural and resource-constrained
settings. Demand for affordable housing is expected to grow in tandem with population increases. Limited
access to healthcare, education, and other basic amenities hampers socio-economic development.
Connectivity and transport issues further isolate many villages, restricting access to markets and services.
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5.2. Land Use and Infrastructure Planning

The study area adopts a strategic approach to land use and infrastructure planning, aiming to balance
sustainable growth with environmental conservation. The plan covers 115,330 hectares of land, integrating
zoning regulations and infrastructure proposals to address current challenges while preparing for future
demands.

5.2.1 Existing Land Use (ELU)

The region’s existing land use primarily
includes agriculture, forests, and settlements.
Residential zones are concentrated in village clusters,
while significant portions are dedicated to eco-
sensitive areas, including forests, water bodies, and
conservation zones. The ELU analysis identifies gaps
in basic amenities, unplanned expansions, and
encroachments into protected areas.

» Developable Land = Agriculture Land = Forest Water Bodies
5.2.2  Proposed Land Use (PLU) Fig. No. 3 Existing Landuse
The proposed land use plan Residential
emphasizes: ® Commercial

. . Water Bodies
e Residential Development:

The proposed residential zone spans
6.02% of the total area, covering 69.47 sq.
km. Residential development will focus on
expanding existing settlements, especially
near gaothans, with buffer zones of 200-500
meters to protect the environment. This
expansion aims to accommodate the growing
population while minimizing ecological
impact, ensuring sustainable growth that
integrates with the region’s natural landscape. Fig. No. 4 Proposed Landuse

2 ® Industrial

u Public and Semi-Public

u Transportation

m Agricultural Land

m Public Utilities

© Recreational/Greenbelt

n Mixed

#u Tourism Development Zone

u Forest

e Commercial and Industrial Expansion (EPC):

Commercial areas are proposed to cover 1.37 sq. km (0.12% of the total area), expanding along
major roads like NH 166 and SH 58, including adventure tourism, resorts, and home stays. Industrial areas
will grow to 3.70 sg. km (0.32%), with a focus on agro-processing, cottage industries, and eco-production
centers. These expansions are designed to support both local economies and tourism development while
considering environmental constraints.

e Transportation Infrastructure:

Transportation areas are expanded to 16.15 sg. km (1.40% of the total area), which includes the
development of new roads, cycle tracks, and electric vehicle-friendly infrastructure. This expansion is key to
improving accessibility and connectivity for both residents and tourists, with a focus on sustainable transport
options, such as eco-friendly last-mile connectivity and green corridors.
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¢ Recreational and Tourism Development:

Recreational spaces will grow to 19.88 sq. km (1.72% of the total area), introducing nature trails,
hilltop gazebos, and agro-tourism activities like strawberry farms. This initiative aims to enhance the tourism
experience, creating spaces for outdoor activities while preserving the region’s rich biodiversity. These
recreational areas are designed to blend conservation with tourism, creating a sustainable model for the
region’s future.

e Utilities and Services:

Public utility areas will cover 0.40 sg. km (0.03% of the total area), reflecting the significant need for
improvements in essential services like water, sanitation, and waste management. Proposed developments
include water treatment plants and bio-toilets to address existing infrastructure gaps. The goal is to ensure a
reliable supply of basic services to meet the demands of a growing population and support sustainable urban
development
e Social Infrastructure:

Social infrastructure, covering areas such as health, education, and community services, will increase
significantly, with new facilities like 36 health centers (including hospitals and dispensaries) and educational
hubs spread across 77.93 hectares. These developments aim to improve the quality of life for both residents
and visitors, ensuring equitable access to healthcare, education, and cultural services in line with population
growth
e Environmental Conservation:

Forest areas remain a significant portion, with 331.86 sg. km (28.77% of the total area) designated
for conservation, including the Sahyadri Tiger Reserve. Additionally, water bodies are allocated 110.97 sq.
km (9.62%) with buffer zones to protect water quality. These conservation measures ensure the preservation
of critical ecosystems, balancing development with ecological sustainability.

e Proposed Traffic & Transportation:

A comprehensive development plan for traffic and transportation in the study area, emphasizes the
importance of enhancing connectivity through various modes of transportation, including roadways,
railways, airways, and waterways.

Road Connectivity: The plan proposes the widening of existing roads and the introduction of new routes to
improve access to remote areas. A total of 378.27 kilometers of new roads are proposed, along with non-
motorized transit routes such as cycle tracks and nature trails, aiming to promote sustainable tourism while
respecting the ecological sensitivity of the region.

Rail Infrastructure: Currently lacking a functional railway station, Mahabaleshwar will benefit from the
establishment of two new stations along a proposed Chiplun-Karad railway line. This initiative aims to
facilitate smoother travel for residents and tourists alike, with additional narrow gauge rail routes connecting
significant tourist attractions.

Air Connectivity: To boost tourism, expanding air access through new helipads and an airstrip in Baje
Village. A seaplane base at Urmodi Dam is also planned to enhance connectivity via waterways, providing a
unique travel experience while supporting local economies.

Innovative Transportation Options: The various innovative transportation options such as zip lines and
ropeways to enhance the tourist experience while promoting eco-friendly travel. These initiatives aim to
connect unexplored destinations within the region, making it more accessible for visitors.

5.3.  Tourist Paradise

"Tourist Paradise,” outlines a comprehensive development plan for the study Area, focusing on
enhancing tourism through a structured "Hub & Spoke" model. This model aims to create Tourism Growth
Centres (TGCs) and Tourist Paradises (TPs) that provide seamless travel experiences and promote
sustainable tourism.
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e Tourism Growth Centres (TGCs)
TGCs serve as hubs equipped with modern facilities including theatres, eco-tourism businesses,

museums, and eco-restaurants. Initial mobility within TGCs will be restricted to parking areas, promoting

pedestrian movement and the use of electric vehicles or animal-based transport.

e Tourist Paradises (TPs)

TPs are designed to enhance tourist experiences
by providing essential amenities such as registration
facilities, safety gear, restrooms, and information. They
will ensure connectivity to TGCs through various
transport modes including roads, ropeways, and nature
trails. The distribution of TPs across several sectors:
Kandat Valley Focuses on pilgrimage circuits and
adventure activities like hot air ballooning and ropeways.
Tapola Emphasizes connectivity through narrow-gauge
rail and water activities on the Koyna reservoir. Solashi

4 [ Tourist Paradise

W Adventure Activity

o = Camping
Valley Proposes ropeways and water activities to A Tourist Location
enhance accessibility and tourism. Raj Vaibhav © water Activity

Highlights adventure sports like ziplining and augmented
reality nature walks at Kas Lake. Bamnoli A water-
centric sector with eco-resorts and wellness retreats.
Urmodi Combines adventure sports with scenic
landscapes, including water-plane landings. Thoseghar
Known for its waterfalls and adventure tourism like
bungee jumping. Bharsakhale Focuses on eco-tourism
with activities like rappelling near waterfalls. Aral
Integrates eco-tourism with astronomy-based tourism in a
Dark Sky Park setting. A strategic approach to
developing the New Mahabaleshwar Hill Station Area as
a premier tourist destination. By integrating sustainable
practices with modern amenities and diverse tourist
activities, the plan aims to enhance visitor experiences
while preserving the natural environment. The proposed
infrastructure not only facilitates accessibility but also i
promotes cultural engagement and adventure tourism, ,Legond:
making it a holistic development initiative for the region.

= Cycle Track
EV Route

= Mature Trail

5.4, Protection and Conservation of Eco-Sensitive = Ropeway

New Mahabaleshwar Hill Station Area focuses = ™"
on the critical strategies for the protection and Zip Line .
conservation of eco-sensitive areas. It emphasizes the 7 Proposed Namow Gauge Railway

. Proposed Railway Station

importance of adhering to regulations and restrictions
outlined in relevant notifications, particularly those from
the Kasturirangan report regarding sacred groves. The
study area highlights the need to mitigate human-animal
conflicts and environmental damage, aiming for a
balanced approach to development that respects
ecological integrity. One of the key issues addressed is
the fragmentation of tiger movement corridors due to
infrastructure developments, such as the NH166 E and
the proposed Karad-Chiplun Railway line. This

Fig. No. 5.2 Tourist Paradises
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fragmentation threatens wildlife populations by isolating them from essential habitats. To counteract these
impacts. The study area strategies for protecting eco-sensitive areas, including the relocation of settlements
from critical habitats, the establishment of clear zoning regulations, and the restriction of major tourism
activities to buffer zones. Ecotourism initiatives are encouraged to preserve biodiversity while
accommodating human needs. Furthermore, the introduction of Non-Motorized Transport (NMT) circuits
within Tourist Growth Centres (TGCs) aims to reduce pollution and enhance the tourist experience while
protecting the natural environment. A comprehensive framework for the protection and conservation of eco-
sensitive areas, balancing development with ecological sustainability and community involvement.

Environmental and Disaster Management

The New Mahabaleshwar Hill Station Area, part of the ecologically sensitive Western Ghats, faces
significant environmental challenges. The region’s biodiversity, hydrology, and forest cover are under
pressure from deforestation, human encroachment, and unplanned development. Additionally, the area is
prone to natural disasters such as earthquakes, floods, landslides, and necessitating a robust environmental
and disaster management framework.
e Environmental Management

Eco-Sensitive Zoning the plan emphasizes protecting eco-sensitive areas, including the Sahyadri
Tiger Reserve, Koyna Wildlife Sanctuary, and Chandoli National Park. Strict zoning regulations prevent
unplanned expansion and encroachment. Biodiversity Conservation strategies include reforestation, habitat
restoration, and the conservation of endemic species. Sacred groves and natural habitats are prioritized for
preservation. Waste Management sustainable solid waste and sewage management systems are proposed to
prevent pollution of rivers and soil.
¢ Disaster Risk Management

Earthquake Mitigation given the region’s seismic activity, construction regulations are proposed to
ensure earthquake-resistant buildings and infrastructure. Flood Control mapping of flood-prone areas and the
construction of drainage systems aim to mitigate flood risks. The preservation of wetlands and water bodies
is integral to managing excess rainfall. Landslide Prevention slope stabilization techniques, afforestation, and
careful planning of road alignments are key measures to reduce landslide occurrences. Balancing
development needs with ecological conservation and addressing the vulnerability of remote areas to
disasters. The region’s natural resources can be leveraged for eco-tourism and renewable energy, promoting
sustainable livelihoods while preserving the environment.

6.  Conclusion and Recommendations

The New Mahabaleshwar Hill Station Area Development Plan represents a holistic effort to balance
ecological preservation with sustainable development in one of India’s most sensitive and scenic regions. By
integrating Geographic Information System (GIS) and Remote Sensing (RS) tools, demographic analyses,
and participatory planning, the plan addresses critical challenges, including environmental degradation,
inadequate infrastructure, and socio-economic disparities. It seeks to create a roadmap for inclusive growth,
ensuring that development aligns with the region’s unique ecological and cultural characteristics.

The study area emphasis on eco-sensitive zoning, sustainable tourism, renewable energy, and disaster
risk reduction underscores its commitment to long-term sustainability. Proposed land-use changes and
infrastructure upgrades are designed to enhance regional connectivity, improve quality of life, and stimulate
economic diversification, particularly through agro-tourism and heritage conservation. By incorporating
community participation and adhering to regulatory frameworks such as the MRTP Act, the plan ensures
inclusivity and compliance with environmental standards.
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Recommendations

7.

Strengthen Eco-Conservation Efforts

Implement stricter monitoring and enforcement of eco-sensitive zoning regulations to protect
biodiversity and prevent deforestation. Encourage community-led conservation programs to foster
local ownership of environmental protection.

Promote Sustainable Tourism

Regulate tourist inflows through carrying capacity analyses to prevent over-tourism and resource
depletion. Develop eco-tourism infrastructure, such as nature trails, ropeways, and eco-resorts, with
minimal environmental impact.

Enhance Infrastructure and Connectivity

Prioritize road widening, new transport modes, and renewable energy projects to improve
accessibility while reducing carbon footprints. Invest in public transport networks and electric
vehicle infrastructure to ensure equitable and eco-friendly mobility.

Support Local Economies

Establish agro-processing centers and promote agro-tourism to provide sustainable livelihoods for
local communities. Facilitate skill development programs to enable residents to participate in
emerging sectors like tourism and renewable energy.

Strengthen Disaster Resilience

Develop comprehensive disaster management frameworks, including early warning systems and
resilient infrastructure. Conduct regular community awareness programs on disaster preparedness
and mitigation.

Foster Transparent Governance

Establish mechanisms for regular monitoring, evaluation, and public reporting on the plan’s
progress. Encourage stakeholder engagement to ensure that development aligns with community
needs and aspirations.
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http://www.wikiwand.com/en/Koyna_Dam

Niyojan Vichar Special Annual Issue-2025 Page 18



“Urban Planning and Management through
New AgeTechnologies”

: e
Shri. Dipak Varade Shri. Divyank Sonawane
Deputy Director of Town Planning Town Planner.

Nashik Metropolitan Region Development Authority, Nashik

During last decade, new age technology has changed the script of urban planning and management.
As demonstrated by various initiatives taken up by Government of India (Ministry of Housing and Urban
Affairs - MoHUA), the new technology is vital for delivery with speed, scale and skills. The ICT
(Information and Communication Technology), Artificial Intelligence, Big Data Analytics, Machine
learning, Deep learning, Block chain Analytics, GIS, GPS, etc. are revolutionizing the urban processes by
intelligent and smart planning, infrastructure and services, transport systems, land management and
enforcement.

The Unified Digital Infrastructure — ICT Reference Architecture Standards (IS 18000:2020) is a
comprehensive document for digitalization of urban practice. It defines the “Unified Digital Infrastructure”
as the sensors, data systems, loT systems and platforms. Unified Data Exchange Standards layout the
architecture for instituting data exchanges or market places. The ICT can be a path breaker in transition
towards a green and clean economy, resilient, smart planning management systems. This needs specialized
inputs in urban planning by domain experts in GIS, GPS, Enterprise information architecture (EIA), big data
analytics, Enterprise resource planning (ERP) solutions, digital dashboards, block chain, Al, etc. Bots, such
as Chat GPT are conversational and can be useful in improving governance in cities by deployment of smart
intelligent machine. Various alternative technologies, based on the use of IT, simulation, block chain and
automation can make the services smart and intelligent.

The breakthrough in digital technology and informatics has multiplied space, energy and time.
Integration of land use, utilities, transport and building on a common network helps optimize space
efficiency use and configurations, eliminating unused or underperforming space. The ICT can help in the
integration of citizen participation, governance and online consultation over plans and programmes of local
development. The urban processes need to be compatible to circular economy by adoption of new
technologies, such as automation, digital block chain, combinational and discrete optimization, algorithms,
complexity theory, artificial intelligence, robotics and the ubiquitous cloud.

An intelligent geo-portal can bring together various line departments and communities on a platform
for e-service delivery. The system is mobile and internet based, dynamically scalable. It helps in technology
enabled management of land and infrastructure, planning and development. This yields better co-ordination
and exchange of information, cost and time management. Citizen engagement becomes much easier and
viable by virtual common platforms. Global positioning systems and satellite-guided GPS devices are
increasingly being used for urban surveys, planning and laying of services. By data analytics, the planners
can plan and implement the projects with precision and accuracy. To enhance capacity, efficiency and
transparency in urban sector, various portals such as India Urban Data Exchange, National Urban Learning
Platform and Smart Code have been launched while the National Urban Governance Platform is under
development under National Urban Development Mission.

The NITI AYOG has built National Data Analytical Platform which provides data sets in machine
readable formats. This can be used for planning and policy making such as Inspirational District Programme.
The Ministry of Housing and Urban Affairs (MoHUA) in February — 2021 launched the National Urban
Digital Mission (NUDM), which aims to push for the digitalization of urban planning and governance by the
Urban Local bodies (ULBs). Data focus of this mission envisages a move towards outcome-based planning
and governance.
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The National Urban Innovation Stack (NUIS) is part of the agenda of digitalization and datafication
by creating certain design principles, defining digital components, platforms and standardization. The
creation of a “shared digital infrastructure” aims at systematically organizing India’s urban data and
employing it for a variety of purposes. The NUIS is a collection of cloud-based services, which provide
single capability across multiple urban services, accessible through simple, open APIs compatible with
global standards and specifications. Data registries enable decision makers across organizations to have
access to common sets of data as a shared source to improve collaboration and decision making. The strength
of the micro service-based stack approach is that each new program creates reusable services for future
programs, increasing the speed of delivery.

National Geospatial Policy, 2022 notified by Ministry of Science and Technology, seeks to boost
geospatial sector by high resolution topographical survey & mapping, high accuracy Digital Elevation Model
(DEM) for the entire country, high resolution geospatial data of water and topography and geospatial
features and Advance Application Programming (API) that allows software to talk to each other and develop
digital solutions.

Blockchain is emerging as a new age technology for urban development and management, real
estate, title transfer, etc. Transformative new paradigms, such as Web 3.0, DeF1 and NFTs Web 3.0,
integrate with Al enabled user tailored content. Non-fungible tokens (NFTSs) are unique digital assets with
distinct properties on a blockchain ledger. The technology has drastically changed the way to manage land
management for land pooling, planning and land transactions. Its digital ownership is powered by shared
ledger and tokenization. Digital Blockchain system for land registration is indispensable for land pooling
schemes.

Land Administration Domain Model (LADM) is an International Standard (IS) of the
International Organization for Standardization. It covers basic information related to components of land
administration and includes agreements on administrative and spatial data, land rights and source documents
(e.g. deeds or survey plans) and various forms of tenure. LADM is capable of depicting the Land
Administration System defines the Spatial Units and different forms of property ownership. The
differentiation is valid for converting private lands for public use (roads, infra services, facilities, parks, etc.)
by taking over contiguous parcels of lands and readjustment of ownerships of remaining private lands (say
60% of original extent). It assigns the class and contains the Rights, Restrictions and Responsibilities, which
are the basis of land adjustment, registration and land pooling. The LADM can be best used in Maharashtra
for formulating Town Planning Schemes and preparation of Development Plan / Master Plan of cities.

An institutional edifice comprising of design and regulation of the uses of space that focus on the
physical form, economic functions, and social impacts of the urban environment and on the location of
different activities within it. As urban planning draws upon engineering, architectural, and social and
political concerns, it is variously a technical field, an endeavor involving political will and public
participation, and an academic discipline in giving shape to Urban Planning in India. Planning of
development and use of land in the State of Maharashtra is primarily governed by Maharashtra Regional and
Town Planning Act, 1966.

In order to meet the requirements triggered by technological change and to capitalize on the
opportunities generated, Directorate of Town Planning & Valuation has envisioned ‘Computerization of the
TPVD’ in all aspects. By embracing technology whole-heartedly, the Directorate of TPVD is working
towards promoting transparency, accountability and ease of doing business in the governance, while
improving the overall efficiency of delivery of services. This change is already visible with initiatives like
Building plan management system (BPMS), Online Zone Certificates and Part plans etc. Also the Directorate
of TPVD has envisioned the creation of ‘Digital Planning Cell (DPC)’. Digitization of system allows citizens
to access government information and services instantly, conveniently, from everywhere, by use of multiple
channels.
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In order to achieve sustainable, resilient system such concepts reinforce the need to engage urban
planning with new technologies, i.e., India Urban Data Exchange, National Urban Learning Platform, Smart
Code, etc. Thus, leveraging New Age Technologies for Urban Planning and Management is need of the day
good sustainable urban practice.
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“Accident Analysis on the Nagpur-Mumbai
Samruddhi Expressway”

e

Smt. Sarika Mandar Bodhankar

Deputy Director of Town Planning, Traffic & Transport Wing, Ch. Sambhaji Nagar

1. Introduction

The Nagpur-Mumbai Samruddhi Expressway, often referred to as the Maharashtra Samruddhi
Mahamarg, is a 701-kilometer-long expressway designed to connect Maharashtra's eastern and western
regions seamlessly. It is a vital project aimed at reducing travel time, boosting economic activity, and
improving connectivity between Nagpur, the state's important Metropolitan city having MIHAN (Multi
modal international cargo hub & airport), and Mumbai, the financial capital of India.

The expressway is not unique in facing these challenges; similar safety concerns have been
addressed on other Indian expressways like the Yamuna Expressway and the Mumbai-Pune Expressway.
Drawing lessons from these projects while tailoring them to the specific conditions of the Samruddhi
Expressway is critical to improving safety and reducing fatalities.

Accident analysis on expressways is a crucial aspect of improving road safety and reducing fatalities.
Here are some key points from recent studies that guides us improving road safety.

1. Speed and Crash Analysis: Speed is a significant risk factor for traffic safety. Studies have shown
that higher speeds increase the likelihood and severity of accidents.

2. Common Causes: The most frequent causes of accidents on expressways include over-speeding,
driver fatigue, and vehicle out of control. Rear-end collisions and head-on collisions are common
types of accidents.

3. Accident Data Collection: Collecting and analyzing accident data is essential for identifying
patterns and implementing effective safety measures. This includes examining factors such as road
design, vehicle conditions, and driver behavior.

4. Human Factors: Human error, such as distracted driving and impaired driving, plays a significant
role in accidents. Proper education and enforcement of traffic rules can help mitigate these issues.

5. Infrastructure Improvements: Enhancing road infrastructure, such as adding better signage,
improving road surfaces, and implementing effective speed control measures, can significantly
reduce accident rates.

The Present paper discusses the accidents caused on Nagpur Mumbai Expressway and attempts to
analyse their patterns. The Nagpur-Mumbai Samruddhi Expressway is a critical infrastructure project
designed to connect Maharashtra's eastern and western regions. Despite its modern design and engineering,
the expressway has seen a significant number of accidents since its opening.

2. Objectives of the Study
1. Analyze accident frequency and trends.
2. Examine causes, including human, vehicular, and infrastructural factors.
3. Propose actionable recommendations to reduce accidents.

3. Methodology

The methodology includes analysis of the secondary data collected from Maharashtra State Road
Development Corporation (MSRDC), accident mapping, , and case studies of the Yamuna and Mumbai-Pune
expressways. Data on accident frequency, causes, and patterns were analyzed to identify actionable
solutions.
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As reported through Accident Data received through MSRDC, The Maximum Number of accident
occurred in the Month of November 2024 with a Total of 1304 accidents, therefore, this study is limited to
the analysis for month of November 2024 data.

4, Accident Trends and Statistics

Directional Incidences
Directional incidences of accidents on

expressways refer to the patterns and locations where
accidents are more likely to occur based on the direction
of traffic flow. The accident patterns (as reported in (R _
November 2024) reveal that it is uniformly distributed on 1 51% 49%
both the corridors (the Nagpur Corridor and the Mumbai \ -

Corridor). This suggests that there is no skew in the
geometrics of the alignment on both corridors. Thus, it
can be concluded the aspect of directional incidences is
insignificant. The data further reveals that the response
time to reach the incident is within 5 minutes on both the
sides. This signifies the strong incident management
system along the expressway. W Nagpur Direction

B Mumbai Direction

Accidents by Chainages (chainage 0 is at Nagpur) Figure 1
The chainage with the maximum percentage of accii Source : MSRDC Accident data Nov.2024 iting

to almost 45% of the accidents. The drivers fatigue caused because of continuous stretch could be one of the
reasons, for accidents not accounted in the data besides the tyre burst and punctures caused due to friction.

Chainage wise % of Accidents

Chainage Mumbai Nagpur Total

(Kms) Corridor | Corridor 25.00%
0-100 8.0% 11% 10%

20.00%
100-200 12.1% 14% 13%
200-300 14.3% 11% 13% | 15.00%
300-400 14.9% 19% 17% 10.00%
400-500 20.7% 18% 19% '
500-600 25.3% 21% 23% | >00%
600-700 4.7% 5% 5% | 500
Stretch yet to commence its 0-100 100-200200-300300-400400-500500-600600-700
700-800 operations Chainage Range in Km.
Figure 2

Source : MSRDC Accident data Nov.2024

Temporal Distribution of Accidents

The hour with the highest number of accidents is between 10:00 -11:00 AM, accounting for almost
6% of the total accidents. However, the pattern appears to be uniform throughout with morning peak on
Nagpur corridor and evening on the Mumbai corridor. An analysis needs to be carried out between the
chainage and the temporal variation of the accidents to exactly pin point the hot spots on the expressway.
However, keeping in view of the time and data constraint, the analysis is restricted in the present paper.
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Types of Accidents:
The most frequent type of accident is Mechanical Failure, with 69% occurrences. Other notable
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Sr.No. Accident Type Percentage of Accidents
1 Fire 0.23%
2 Major 3.30%
3 Major Fire 0.08%
4 Mechanical Failure 69.10%
5 Minor 17.33%
6 Minor Fire 0.08%
7 Other 0.15%
8 Out of Fuel 9.74%
Total 100.00%

Percentage of Accidents

69.

M Fire

o Major

= Major+Fire

| Mechanical
Failure

= Minor

= Minor+Fire

10%

m Other

W Out of Fuel

Figure 4

Source : MSRDC Accident data Nov.2024

Figure 3
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Reasons of Accidents

The most common reason for accidents is Tyre Puncture, accounting for 46 percent of incidents.
Other significant reasons include Tyre Burst (27% incidents) and Loss of Control (12% incidents).

= Animal Hit
= Fire
Loss of control
= Mechanical Failure
46%. = Other
Rear Collision
m Sleepiness
m Tailgating
m Tyre Burst
= Tyre Puncture

m (blank)

Figure 5
Source : MSRDC Accident data Nov.2024

5. Literature Review - Case Studies of Similar Expressways

Expressway safety is a critical concern for road planners and authorities worldwide. Previous
research and studies have highlighted common trends and factors contributing to accidents on modern
highways.

Studies on the Yamuna Expressway (Singh et al., 2020) identified that fatigue, over speeding, and
poor road signage contributed to nearly 45% of accidents. Successful interventions included speed cameras
and rest areas. Similarly, research on the Mumbai-Pune Expressway (Gupta & Joshi, 2018) showed that
sudden braking due to sharp curves, poor signage and weather-related conditions was a significant cause of
accidents. Successful interventions included banking adjustments and trauma care centers.

Global literature also shows that expressway accidents are often the result of a combination of
engineering issues, driver behavior, and environmental factors. Research by Zhao et al. (2016), in China
highlighted the importance of integrating Al-based traffic management systems to reduce accidents,
particularly in high-risk zones. Similarly, the European Union’s Road Safety Action Programme (2018)
advocates for the development of better signage, road markings, and the use of smart systems to monitor
driver behavior.

Figure 6 below compares accident rates on the Samruddhi, Yamuna, and Mumbai-Pune expressways
before and after implementing safety measures. (Based on secondary data & news reports)

Niyojan Vichar Special Annual Issue-2025 Page 26



Comparison of Accident Rates: Pre vs Post Interventions

E Fre-Intervention
I FPost-intervention

175}

150+

125+

100

751

Accidents Per Year

50}

25

Samruddhi Yamuna Mumbai-Pune
Expressways

As regards to Nagpur Mumbai Smmruddhi Expressway, initial reports from newspapers, such as
The Times of India and Hindustan Times, have highlighted several incidents linked to human error, over
speeding, and vehicle failures, especially tyre bursts. In just its first year of operation, over 900 accidents
were reported, leading to public concern over the safety measures implemented during its design and
operation phases. Additionally, long uninterrupted stretches have been found to cause fatigue, contributing to
accidents. This highlights the need for an evidence-based investigation into accident causes and a robust
framework for mitigation.

6. Recommendations
1. Engineering Solutions:
a. Introduce wildlife underpasses, improve signage, and implement dynamic speed
management systems.
b. Rest areas and Medical facilities should be provided at every 50- 60 kms to reduce
driver fatigue.
c. Geofencing to adjust speed limits during adverse weather.
d. Rumble strips before sharp curves and accident prone zones.
2. Technology Integration
a. Use Al for driver monitoring and develop apps for real-time alerts.
b. Use Al to monitor CCTV footage for erratic driving patterns
c. Automated alert triggers and fines for over speeding
3. Awareness Campaigns
a. Conduct workshops for drivers for adherence to speed limits, fatigue management
and promote tyre maintenance awareness.
b. Preventive Measures: Addressing tyre-related issues and mechanical failures could
significantly reduce accident rates, given their prevalence as leading causes.
4. Emergency Response
a. Establish trauma care centers every 50 km along the expressway.
b. Rapid response system: Deploy well —equipped teams to manage accidents
effectively. Provision of emergency help with geo location based tracking.
7. Conclusion
The Nagpur-Mumbai Samruddhi Expressway holds great promise for Maharashtra's economic
development, but its safety challenges must be addressed. Through targeted engineering,
technology, and policy interventions, the expressway can set a benchmark for road safety in India.

Niyojan Vichar Special Annual Issue-2025 Page 27



8. Limitations of the study

One limitation of this study is that the data analysis is based on historical accident reports, and there
may be underreporting or gaps in the data for certain periods. Future studies should incorporate
real-time data from connected vehicles and smart systems to obtain a more accurate picture of
accident trends.

Further, extensive spatial analysis using GIS such as generation of Heat Maps showing Accident
Hotspots, high risk zones using overlays for wildlife crossing areas and High speed segments prone
to tyre bursts, are required to validate the findings. As mentioned earlier, this analysis is done for
this study is limited to the analysis for month of November 2024 data.
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“Artificial Intelligence in Urban and Regional Planning”

Assistant Director of Town Planning, Pune Branch, Pune.

Planning is a continuous process, it takes years to prepare plans, and decades to implement and
execute them. Since ancient times the history of settlement shows the adaptability of human with nature and
build environments. The stages of formation of earlier hamlets were obviously intended to search for food
and protection from natural elements to the people within. Subsequently with the evolution of simple basic
machines and captive production of basic forms of energy, the process of further development in human life
started. This development was not at all defined and focused to a specific direction, but it was following all
aspects of human life and livelihood. Increase in population and migration to areas under more and more
development was same as today's context. Therefore it was obvious that the basic settlements turned into a
community that was ruled by some authority. Such authority was expected to rule the community and run the
administrative affairs. It was also expected that the authority should plan for future needs of the people who
are part of the community. This introduced the process of planning for economic development with
consideration of available resources, natural barriers or constraints, forecasts of future needs and timelines.
This also introduced the need of planning for different communities in a specific way which is suitable to
that particular area or region. Today's principles of urban and regional planning have roots in the above
historical instances.

After the industrial revolution in the world, the employment generation in industrial production has
substantially increased over the agricultural production. Due to which there was migration of people towards
urban areas in a consistent manner. This lead to the increased pressure of natural and induced development
on urban and peri-urban areas resulting in regional imbalance in terms of population, facilities, infrastructure
and services in both urban as well as rural areas due to the reason that urban areas were always in a shortfall
of provisions whatever planned for them, whereas rural areas were given secondary priority for the
provisions. Therefore the need of balanced approach to planning by way of regional, nodal or sector level
planning emerged and lot of research is done across the world.

Every country developed its own methodology, legal framework and implementation strategies to
face the challenges in Urban and Regional Planning. However the common theme for it was to achieve the
balanced development of a particular planning area, which can be a district, sub-district, large or small city,
town, village or even a small neighborhood. Planning area itself indicates the type of development within it.
Sometimes a small village may carry substantial activities within it, and on the other hand a large town may
get involved in limited activities. This is entirely depending on the basis of formation of that specific village
or town and important developments around it during the course of years. Similarly the planning of a district
or region is primarily the coordination among the planning areas within it where, some form of planning is
already ongoing or such plan is in force, and secondarily its identification of further scope of development
across other fringe areas. The process of planning starts with the surveys of existing land use and future
aspects those are likely to be considered as development indicators in and around the planning areas.

For Maharashtra state, the legal framework for all these processes is given by "Maharashtra Regional
& Town Planning Act- 1966" and amendments thereof. We have established and amended provisions for
Regional plan, Development plan, Sector plan in form of Town Planning Schemes etc. The said act also
gives provisions for vital allied factors of planning like Land acquisition, Levy of charges, New town
development, Area development etc. All these provisions are being used to form a progressive state of a
developing country with balance in urban and regional planning at all levels. However this also requires
strong implementation policies for prepared and sanctioned plans. Implementation of regional plans requires
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strong district planning authority with budgetary provisions, whereas implementation of development plans
requires strong urban local body with allocation of funds for implementation of components of development
plan. Some part of budgetary provisions can be catered through several revenue models like development
charges, development premium, compounding charges etc. but the more challenging part is the procedural
aspects of planning and implementation. All the legal procedures under acts and regulations are truly people
centric and therefore very important to protect the democratic rights of the inhabitants. However it becomes
time consuming and lengthy when it comes to actual stages of working.
Broadly there are following stages involved in preparation of any plan :-

e Declaration of intention

e Surveys (Physical, Social, Mapping)

e Analysis of data

e Preparation of proposals

e Coordination of any existing plans / schemes

e Publication & Printing (Interim and Final)

¢ Incorporation of suggestions by people as per rules
e Submission to Statutory approval

e Sanction to plan by Govt./ Authority

¢ Revision after due period

Nowadays, there is an era of computerization & use of advanced technology in every field of human
life. The planning for cities and towns became comparatively easy for surveys, partial analysis and media
publication/ printing. The collection of data through surveys can be handled with a number of software
applications depending on the expected use and output. This data can be partially analyzed to form actual
proposals for planning, but we still need manual intervention at every stage of it. Similarly after preparation
of certain plan, the components of that plan like noting, reports, maps, models needs to be prepared/ printed
in the globally acceptable appearance, which is also to be preserved for long time as a record. We need to
look for the solution which will cater all above stages with least human intervention and using optimal
technological solutions. This is the future of urban and regional planning.

Artificial Intelligence (Al) is a vital tool which has already started pushing us to that future we are
looking for. From simple interactive chat bots to auto driven cars, from auto sensing cleaning agent to most
advanced Robot, from auto sensing traffic lights to climate control techniques, all these Al models make our
life easier.

So why not we make our planners work easier? Artificial Intelligence models (Al models) can
perform wide range of applications during the process of planning. Although it is impossible to replace
human functions of interpretation, analysis and creativity, it is definitely going to bring ease in the overall
process. From Declaration of a plan to its final sanction, with all types of physical, social and economic
planning principles, we get the solutions in most precise way with accuracy in mathematical analysis.

Following are the possible applications of Al models which can revolutionize urban and regional
planning by enabling data-driven decision-making, optimizing resource allocation and improving
environmental sustainability during stages of preparation of plans.

1. Predictive Analysis for Growth:

e Approach to planning: Al can analyze historical data and trends to forecast future growth patterns.
This helps in better land-use planning, determining the most suitable areas for development, and
anticipating infrastructure needs in these growing areas.

e Land-Use Optimization: Al models can assess land suitability for residential, commercial, or
industrial use.

e Automated mapping: Al tools can generate optimized city layouts based on parameters like
population density, land use, trends of development, traffic generation and environmental impact.
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Phasing for plans: Al can assess and prioritize the components of plan in phased manner to achieve
optimal implementation.

2. Urban Models and Planning:

Al-driven simulation models can help planners visualize and test different urban planning
applications in different conditions. This can include evaluating how changes in land use or
transportation networks will affect traffic flow, pollution levels, and overall livability.

Al can also assist in zoning decisions by analyzing the compatibility of proposed developments with
existing land use and infrastructure observing demographic trends.

Al can help urban planners for handling & analysis of large amount of data, such as census
information, existing land use, base maps, physical surveys, economic trends, and social behavior
pattern etc. to arrive at policy decisions. This ensures that decisions are based on evidence rather
than information alone.

Al tools can engage citizens by collecting feedback through chat-bots or online platforms that assess
public opinion on proposed developments even before the formal publication of any plan or scheme.
This makes urban planning more inclusive, participatory and people centric.

Al can make use of GIS platform to coordinate spatial data with real time updates like notification,
publication, interim stages and sanction of any plan.

3. Transportation and Mobility

Traffic Management: Al-powered systems optimize traffic signals, reduce congestion, and improve
public transportation efficiency.

Self-driving vehicles: Al enhances route planning, reducing travel times and emissions.

Public Transport Planning: Al predicts demand and optimizes bus/train schedules to improve
accessibility.

Al supports the development of self-driving vehicles and ridesharing apps, which can reduce the
need for personal car ownership, reduce traffic, and lower pollution.

Smart transportation networks powered by Al also help in planning and operating more efficient
transit systems.

4. Environmental Sustainability:

Al models can observe or predict air quality index, monitor water usage and track energy
consumption in real-time. This helps urban planners implement measures to reduce emissions,
manage resources efficiently, and make cities more sustainable.

Al can also aid in optimizing waste management by predicting collection patterns, identifying
recycling opportunities, and reducing landfill use.

Al predicts climate risks such as floods, wildfires, and heat waves, which helps the administration to
act accordingly.

Al models optimize energy grids and support the integration of renewable energy sources.

Al-driven smart bins and waste collection routing reduce costs and environmental impact.

Al can model the impacts of natural disasters like floods, earthquakes, and hurricanes, helping cities
develop resilient infrastructure and disaster preparedness plans. It can also aid in quick recovery
post-disaster by managing resources effectively.

5. Building and Infrastructure Design & Development

Al can be used in designing energy-efficient buildings through simulations and optimization models.
It can also monitor the condition of existing infrastructure (roads, bridges, etc.) using sensors,
identifying potential issues before any major problems.
Al can assess property prices based on various factors.
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e Al can help identify areas suitable for affordable housing projects and allocation of housing stock as
per inventory.

e Al can handle automation in design and construction with use of robotics to streamline construction
planning and execution.

e Al can identify patterns in housing demand, assess where affordable housing is most needed, and
suggest optimal locations for new developments. It can also help reduce costs by optimizing
construction processes and materials.

6. Geographic Information Systems (GIS) & Remote Sensing
o Satellite Data Analysis: Al can process remote sensing data to provide base maps for urban planning
and implementation.
o Disaster Management: Al can improve early warning systems and rapid response planning.
e Infrastructure Monitoring: Al-powered drones can inspect roads, bridges, and buildings for
maintenance.

7. Smart Governance and decision making

o Easy accessibility to administration

o Citizen Engagement in all activities

e Urban control for streets

e Controlled use of public spaces

e Crime Prediction and Safety

e Challenges and Ethical Considerations
- Data Privacy: Al systems require vast amounts of data, raising privacy concerns.
- Unstructured bias: Biased models can create wrong planning practices.
- Integration with Policy: Al must align with existing urban policies, legal constraints and human

decision-making.

Above aspects of Al are just for the beginning of this era. The optimal use of Al models can be
effectively done only after the preparation of base data portal at Govt. level. This portal must be coded and
configured with Al model and their programming languages. For actual preparation and use of an Al model
intended to use for urban planning, requires lots of data overlay and statutory/ regulatory inputs. All planning
areas (ULBs, RPs and others) should be configured with basic relevant information of all Govt. departments/
concerned authority on the above mentioned common portal. This portal can be created by nodal dept. of
Govt. (Say urban Development) with access to all relevant Govt. depts. Such data will include administrative
information, geographical information, land records data, historical data, and socio-economic data. At a
primary stage, all types of raster data should be compiled and before using as planning Al model it should be
attributed to GIS based spatial interface. Combination of both data groups will just initiate the actual process
of planning.

Let’s call it a future of Urban Planning along with the coordinated Regional Planning approach and
hope for the revolutionary outcome.
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“Peri Urban Dynamics of Million Plus Cities”

L 45

Smt. Deepali M Basakhetre-Sarode
Assistant Director of Town Planning Nagpur Division Office, Nagpur

ABSTRACT

Urbanization is a powerful, global trend influenced by our need for resources like agriculture and trade, as
well as by population growth, policies, and economic shifts. This expansion is especially notable in million-
plus cities, where rapid growth affects not only the city itself but also the surrounding areas. Million-plus
cities experiencing intense development, now stretching into peri-urban areas, those spaces on the city’s
outskirts that lie just beyond its official boundaries. These fringe areas are becoming centers of change,
influencing land use, local livelihoods, the economy, environment, and infrastructure. This study explores the
factors driving growth in these cities and how this development is transforming its surroundings.

In India, the percentages of population living in cities are continuously rising. India is estimated to
have 68 cities with a population of more than 1 million by 2030, an increase from 53 cities in 2010 as per
census data. Among these, there will be 13 cities with more than 4 million and 6 cities with more than 10
million inhabitants (McKensey Global Institute 2010). The factors involved in urbanisation are based on the
important demographic factors such as normal population growth, migration from rural to urban and
reclassified rural areas as urban. Growth of the cities is influenced by changes is demography which are
linked with the density of the population in cities.

1. Understanding the changing trend of urban space in India

Responsibility for sustainable urban management has been radically redefined since decentralization
reforms were launched in India at the beginning of 1990s. Most of the focus has so far on Metropolitan
cities: however reforms taken place in order for smaller urban areas where more than half of the urban
population is living. Future of rapidly changing small towns in the global south. India today remains one of
the least urbanized regions in the world (over two-thirds of the population still lived in rural areas in 2011).
However, at the same time, however, in the country, a number of million strong metropolis, a multitude of
small and medium-sized non- metropolitan urban areas as towns and cities undergoing rapid changes and
which are worthy of attention that have sprung up since the last census.

The complexity of an urban system that consisted of 7,933 towns and cities in 2011 cannot be
defined by analysis of the few cities in India with over a million inhabitants alone. A brief review of the
country’s urban hierarchy shows that the distribution of the urban population (only 27.92% in 2001 and
31.16% 2011) is far more complex than the simple urban / rural dichotomy would suggest.

1.1 Breakdown of India’s Urban Population since 1971(% based on Census Data)

State 1971 1981 1991 2001 2011
Maharashtra 31 35 39 42 45
India 20 23 26 28 31
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1.2 Number of towns in each census of India category in 2001 and

Total Category | | Category | Category | Category | Category | Category

1 1 v \% VI

+100,000 Between Between Between Between Fewer
50,000 to | 20,000 to | 10,000 to | 5,000 to | than 5,000

inhab 99999  |49999 | 19999 | 9,999 inhab
inhab inhab inhab inhab

Number  of | 4,378 393 (35 of | 401 1,151 1,344 888 191
Towns in which
2001 have over

1 million

inhab)
Number  of | 7,933 505 605 1.905 2233 2,187 498
Towns in
2011

(provisional)

1.3 Class — wise distribution of Cities / Towns in Maharashtra

Categor | Catego Category- Category | Categor Categor Total
y-1 ry-11 1 (from | -1v y-V y-VI
(over (from 20,000 (from (from (fewer
100,000 | 50,000 1049,999 10,000 5,000 to than
inhab.) | to inhab.) t019,999 | 9,999in 5,000
99,999 inhab.) hab.) inhab.)
inhab.)
1961 15 13 44 82 71 12 237
1971 19 24 58 88 48 9 246
1981 28 27 73 85 35 6 254
1991 31 28 109 85 25 4 282
2001 37 46 141 118 100 48 490
2011 44 54 168 129 114 27 536

Source: Compiled by researcher based on Census 2011

The analysis of the size-class structure in the Maharashtra state furnishes an important diagnostic
clue for investigation of the trend of urbanization, the nature, organization and mode of functional
relationship between a major urban centers and rural populace. Over all, the Category Il and IV cities are
more than the other Categories.

1. Springer India 2017
R. de Bercegol, Small Towns and Decentralization in India,

Exploring Urban Change in South Asia, DOl 10.1007/978-81-322-2764-9_1This is a ten-year
census. Full and detailed results of the last census, conducted in 2011, were made available in March
2014.

2. Growth rate and the Changes in Infrastructure in Major cities and peri urban areas.

The changes in land use, infrastructure, planning and distribution of the population in major cities in
India, the variation in growth of various cities and know the effects of the same on various aspects of town
planning and the spatio temporal land use. The rapid growth of population and the procedure of urbanization
have resulted in rising demand for land in urban settlements. A city grows by population as well as by
changes in spatial measurements. The prime components of expanding spatial element of the city are also the
population growth and related requirements of urban life, for example, improvement of transport and
communication and others infrastructure facilities. The jumble between the supply and demand of land
prompts the degradation of environmentally fragile land, occupation of hazard prone areas, and loss of
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cultural resources, open space and prime agrarian land. Inside the current built-up areas of urban
communities uncontrolled growth of population and insufficient infrastructure may cause irreversible urban
spread out and negative impact on air quality, energy utilization and aesthetic quality. The change of prime
farming area to urban use may increase costs for locating, storing and purchasing food. The pattern of city
growth and its spatial structure are determined by different historic, financial, social and environmental
forces that impact urban land-use. The improper utilization of urban land poses major issues in all nations
simply because the supply of extra land is inadequate and focuses too many challenging claims.

3. Peri Urban Areas

The findings from some of the previous research have suggested that the periurban space consists of
two main zones, the inner peri-urban zone and the outer peri-urban zone (Firoz and Laxmi, 2016). The inner
periurban areas are mainly driven by the expansion of urban areas as well as by the conversion of non-urban
into urban land. Hence compared to both rural and urban areas, these areas exhibit higher levels of
socioeconomic diversity. On the other hand, the outer periurban areas are less dynamic in terms of land-use
change and exhibit lower building densities, and compared with rural areas that hold stronger links to the
city related to the movement of people and goods. It has been revealed by the help of spatial analysis that
periurban areas develop mainly along major transport corridors across administrative divisions, as well as
in the form of peri urban islands in the rural zone (Haase, 2019).

City
Extensions

Special
Economic
Zones

Commercia
and
Residential
Towns

Transportaion
Corridors

Infrastructure
Projects

Major Drivers of Peri urban Growth_ million plus cities

In the view of the peri urban areas, the local population and migrants in peri-urban territories get
different advantages from their proximity to cities. Be that as it may, the unfavorable effects of urbanization
are additionally obvious in peri-urban. In this manner, it might be valuable that alongside developing India’s
villages and small/medium towns—which will help in reducing migration to megacities /urban
agglomerations and guarantee a fair appropriation of the nation's population immediate efforts must be made
to comprehend and deal with the change happening in peri-urban territories. Such efforts will help in making
better living and working conditions in peri-urban territories.

Peri-urban areas are regions in flux, often caught between the expanding boundaries of cities and the
more stable rural hinterlands. This transition leads to a governance conundrum, where multiple
administrative bodies may have overlapping responsibilities but lack the cohesion needed for efficient
management. This fragmentation can lead to weak institutional relationships and a lack of clear
accountability for the development and governance of these areas (Adriana, L. A. da Silva, & Corubolo,
1999). As these regions evolve rapidly, driven by both urban expansion and rural migration, there is a need

Niyojan Vichar Special Annual Issue-2025 Page 35



for focused research to understand their dynamic nature and its impact on both land use and socio-economic
structures.

V.

The primary drivers of urban growth include ’
N ¥ - N 4

Economic
development
of the area

Industrial Population

Growth

Growth Policies

Defining Peri-Urban: - The definition of peri-urban areas has remained elusive in academic and
policy discussions due to the varying nature of these spaces across different geographies. Countries
often define "urban™ and "rural" based on specific criteria such as population density, administrative
boundaries, or infrastructural development (White et al., 2013). However, Allen (2003) identifies peri-
urban areas as spaces where governance is uncertain and poorly defined. These are often "in-between"
areas, not fully urban but no longer rural, leading to challenges in terms of planning and development.
Suhas (2014) argues that peri-urban areas should not be seen as mere transition zones but rather as
distinctive regions with unique patterns of growth and interaction. A study by Stott et al. (2015)
further describes peri-urban areas as a "heterogeneous mosaic" of land use and settlement types, driven
by both rural migration and urban sprawl. The "peri-urban interface™ concept has expanded over time
to include not only physical land use patterns but also the flow of materials, energy, and resources
between urban and rural zones (Baker & Rees, 2006).

Land Use and Land Cover (LULC):- Monitoring land use and land cover changes in peri-urban
areas is essential for sustainable development. These areas serve as crucial buffers between urban and
rural environments, supporting diverse economic activities. Rapid urbanization, however, often leads
to the conversion of agricultural land into residential or industrial use, placing immense pressure on
local ecosystems. Regular monitoring through remote sensing technology and GIS mapping allows for
tracking these changes, which is essential for resource management, infrastructure development, and
ensuring that growth is aligned with both population increases and available resources.

Pattern of Urban Growth: - Urban growth in peri-urban areas is driven primarily by population
pressures and economic opportunities, leading to the conversion of rural land into urban settlements.
This growth, however, is not uniform; it often follows a complex, non-linear pattern influenced by
both planned infrastructure projects and informal settlements. Remote sensing and GIS technologies
have become indispensable in tracking urban growth patterns, allowing for detailed spatial analysis of
how urbanization is altering these peri-urban landscapes. Studies like those of Reyers et al. (2013)
have shown that the growth of peri-urban areas often leads to environmental degradation, particularly
the loss of agricultural land, increased pollution, and strain on water resources.

Pattern of Population Growth: - Population growth in peri-urban areas is both a cause and a
consequence of urban expansion. As cities grow, they attract rural populations seeking better
economic opportunities, but this influx also contributes to the spread of urban infrastructure into
surrounding rural areas. The peri-urban zones thus experience a demographic shift, often characterized
by a more heterogeneous population with diverse socio-economic backgrounds. This population
growth poses challenges in terms of providing adequate infrastructure, public services, and housing,
especially since many peri-urban areas lack the formal governance structures of fully urbanized
regions.

Economy: The tangible and intangible impacts of large scale infrastructure projects on the

human habitatsare not clearly understood, as the studies often address the dominant issues leaving the others.
Many studies have addressed the socio-economic aspects; however the evolution of the policiesis very
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scanty. The risk characterization vis-a-vis different land use patterns over a period of time is also not carried
out in the previous studies.

Hence there appears a need to examine the role of informal sector activities in shaping the urban
fringe local landscape with a view to fill the gaps in the areas of urban policy development, governance
and planning in developing cities. Recent contributions from economists to the development of spatially
explicit models are also questionable due to their low reliability, which evident from the economic structural
models proposed by them, especially with respect to the land use decisions. It is apparent that a more
comprehensive and focused study be carried out to determine the impacts of large infrastructure intense
projects on the local area, especially the peri-urban area.

Madhya P

Nandurts !
Amravati
g
P24 phola &
Washim
Yavatmal Chandrapur
QHingal _
Ahmadnagar |

Nanded
] Andhra Pradesh
Osmgnabad | ,

Source: Census 2011_million plus cities_Maharashtra
4, Challenges

Looking at the existing pattern of growth and development of urban centers in India, it has been
observed that “peri-urban” areas have profound influence and major implications for core urban areas in
terms of their planning, development and management. Major drivers for such implications have been found
to be absence of any legal framework, absence of any planning and development agency to define, promote,
regulate and manage the pattern of development in the area. Considering the valuable contribution of the
peri- urban areas in terms of providing day-to- day needs, employment, shelter, economy and sustainability
to the mother city, their planned development assumes importance. Accordingly, strategies shall have to be
formulated in order to ensure that peri-urban areas contribute effectively to the sustainability, growth and
development of the mother city rather than becoming a parasite on its resources. Such a strategy
should essentially revolve around following aspects:-

i Rational legal frame work -It has been observed that planning legislation has profound implications
for urban development because it defines the system of urban development, establishes the system of
urban planning and regulation of land development. It also defines and delimits the role of urban
planners and managers. All urban laws also define and provide for basic procedures which have to be
followed in the plan preparation and plan approval before they are made operational. It also includes
the penalties to be imposed in case of the violation of the provisions of the plan. Therefore, in all
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civilized and democratic societies, existence of a well-defined legal framework is a prerequisite to
regulate the growth and development of urban centers. Unfortunately in India very few states have
dedicated legal framework which addresses the need of planned developmentin the peri-urban areas.
Most of the laws are framed with a focus to take care of the planned development of the mother city
in the shape of master plans or development plans. These laws do not recognize the peri- urban areas
as the area requiring planned development. In the absence of this, these areas are not subjected to any
planning and development mechanism. However, in certain cases, concept of planning areas,
urbanisable areas are followed in the preparation of master plan but in most of the cases these areas are
marked for uses other than urban and are outside the framework of implementation. Accordingly it
becomes essential that a rational legal framework must be put in place to effectively regulate the
development outside the urban areas. Once legal framework is put in place, proper management of
peri-urban areas would be much simpler, effective and efficient.

Peri- Urban areas made Integral Part of Planning Process- Despite the fact that pre- urban areas
have important role and enormous potential to contribute to the rationalgrowth and development of
urban areas; they have not been duly recognized by planners. Accordingly peri-urban areas have no
recognition in the parlance of the planning process. In fact most of the existing problems of urban
areas have their genesis in the mismanagement of the peri —urban areas. Accordingly, for rationalizing
and promoting planned development of the urban centers, it would be critical to make the peri-
urban areas as integral part of city planning and development process. Considering their proximity and
future growth and development of the city, these areas need to be plannedas an extension of the
mother city, so that the services/infrastructure /road net-work of both these areas are effectively
integrated. Once this is done, achieving the objective of planned and integrated development of peri-
urban areas would be much easier, simplerand quicker.

Designating Agency for the Regulating Growth and Development-Most of the growth of peri-
urban areas in the Indian context has been found to be both haphazard and unplanned. Major cause for
this malady can be attributed to the absence of any agency designated to regulate the growth in the
area. Accordingly, it will be important that an appropriate agency must be designated to regulate the
development in the peri-urban areas. It could be a regional level authority in the case of a regional
plan which should be entrusted with the task of managing all identified peri-urban areas in the
region. Task could also be entrusted to District Planning Committee /Metropolitan Planning
Committees, provided these committees have necessary level of planning, development and
management input. However, in case of peri-urban areas of an individual settlement, the task of
management should invariably be entrusted to the city level agency. Multiplicity of agencies with
overlapping areas of operation needs to be invariably avoided for minimizing conflicts, wastage,
conserving and preserving resources and promoting focused planned development. For proper
development, it should be ensured that local authority must prepare plans, allocate funds for
infrastructure development and deploy effective machinery for regulating development within the
Peri-Urban areas

Defining Development Controls/Building Bye-Laws-In order in ensure that built environment of
appropriate quality and order is created, it will be essential to put in place proper system of
developmental control within the peri-urban areas. All building plans must conform to those regulation
and controls and all plans should be got approved from competent authority before construction in the
area is undertaken. Since peri-urban areas are future urban areas, accordingly, it will be important
that bye-laws applicable in the city should also be extended to the peri-urban areas, so that
construction in area is regulated on the pattern of the mother city.

Regulating Sub- division of Land- It has been observed that peri-urban areas are subjected to
massive unplanned and haphazard sub-division of land which leads to large number of growth
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Vil.

viii.

maladies in these areas. Accordingly, it becomes critical that unplanned sub-division of land in the
area is effectively regulated. This would call for evolving appropriate layout plan, defining clearly the
road network/amenities/services, defining shape and size of the individual parcels of land, laying
down clearly set-back lines, ground coverage, height and FAR, so that growth and development of the
area is orderly and rational. All sub-division of land should be subjected to a pre-defined planning
framework and approval from the designated Authority so that haphazard growth is minimized. A
well-defined framework containing appropriate planning and developmental norms for sub-division
and provision of amenities would be essential and critical to achieve the objective.

Regulating Conversion of Land Use- In order to minimize land speculation and emergence of non-
conforming land uses, conversion of land from agricultural to non- agricultural uses should be
effectively and efficiently regulated. It should be made more objective and focused and processed in
accordance with the provision of Master Plan. Proposals meeting provisions of master plan should
only be approved.

Levying Charges- For permitting sub-division, change of land use and developmentwithin the peri-
urban areas, it would be critical to levy charges for land conversion and provision of infrastructures.
Both internal and external developmental charges should be levied in order to generate resources for
providing trunk services in the area. Charges for change of land use from agricultural to non-
agricultural land use on a pre-defined scale should be levied in order to raise resources for the rational
development of the peri-urban areas. The charges should be on different scale considering the nature
of converted land use, intensity of development and location of the converted land. The charges
collected should be credited to a dedicated fund exclusively for development of Peri-Urban areas. No
diversion of funds should be permitted in order to ensure its rational development.

Creating Appropriate Enforcement Machinery- In order to rationalize the growth of peri-urban
areas, it will be critical not only to put a proper planning framework, but equally important would be
to create a well-equipped enforcement machinery in order to check any violation, haphazard &
unplanned development, unauthorized sub-division of land, change of land use and creation of
slums. Such machinery must include manpower of the appropriate order with enough authority,
equipment and resources, to meet any contingency. Separate fast-track courts should be created to
deal with cases of violationin the peri-urban areas in order to ensure their quick disposal. This would
help in minimizing violation in the peri-urban areas.

Way Forward

1. Preparation of Plans and Policies for Peri-Urban.

* A robust planning framework is essential to
facilitate collaboration among local bodies and
government agencies. This framework should
promote sustainable growth and ensure the
effective management of peri-urban areas.

Need for 2 Suitable
Planning Mechanism

»Aligning with the provisions of the Constitution
(74th Amendment) Act 1992 (74thCAA) is
crucial for promoting planned and sustainable
rural-to-nrban transformations in peri-urban
Tegions.

Evolving a Spatial
Planning Framework

b,
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2. Proposed Strategies for Sustainable Development

Ve
~\
: ” «Develop strategies forcohesive planning that
I“'E?"' ﬂ':gz::e"s""'g involve local communities, ensuring their nseds
AP and concerns are addressed.
\_ J
(" R
g «Implement policies to control illegal and
Regnlsat::%}l rhan unorpanized developments, thereby managing
P urban growth sustainably.
\ P
(" h
. « Advocate for land use policies that protect
E"f‘,:_:::;‘:;:"l ecological zones, ensuring that development
does not compromise the environment.
\_ J/

The planned development of peri-urban for million plus cities is vital for achieving sustainable
urban growth by integrating effective policies and engaging local communities, we can create a framework
that addresses the challenges of urbanization while promoting environmental sustainability and social equity.

References:-

-Aijaz, R. U. M. L. "India’s peri-urban regions: the need for policy and the challenges of governance.”
OREF Issue Brief 285 (2019).

-Neha Goel, “Dynamic Planning and Development of Peri Urban Areas,” Institute of Town Planners,
India, 8 (3), 2011: 20.

-Sule B. M.*, Barakade A. J.(2011) “Growth of Population Change in Maharashtra (India)” Geosciences’
Research vol-2 issue 2-2011.

- Adelina, Charrlotte, Chloe Hill, Robert John, Tobias Kuttler, Sudhir Chella Rajan, Avilash Roul, and
Christoph Woiwode. "Peri-urban Dynamics and Sustainability in Chennai: The Case of Sriperumbudur."
N-AERUS XVI, Dortmund (2015).

-Banerjee —Guha, Swapna (2002) Shifting cities: Urban restructuring, EPW vol.37, no 2 (January 12-19),
pp. 121-5.

Niyojan Vichar Special Annual Issue-2025 Page 40



“Municipal Finance”

Shri. Rajay Sable.
Town Planner, Yavatmal Municipal Council, Yavatmal

1. Definition Of Municipal Finance

Municipal finance is about the revenue and expenditure decisions of Municipal
Governments. It covers the sources of revenue, ways of financing infrastructure through the use of
operating revenues and borrowing. It also covers use of some innovative techniques like PPP, BOT
to raise the revenue in terms of creating Municipal assets. Municipal finance also addresses issues
of expenditures at the local level. It also covers the accountability for expenditure and revenue
decisions, including the municipal budgetary process and financial management. Municipal
finances consist of systems which establish how funds are to be spent and also ensure its
expenditure in lieu of its allocating purpose.

2. Importance Of Municipal Finance

It would be recognised that urbanisation is a natural importance of economic development.
Cities have more contribution to economic growth as compared to their share in total population.
So, cities would have the effective provision of infrastructure and services within their jurisdiction.
The role of Municipal finance is so vital in this regard. Status of Municipal finance directly
influence the welfare of the people by providing services and facilities in Municipal areas. We
cannot afford to ignore the fiscal situation of Municipal areas. Civic infrastructure and services in
most cities and towns are in miserable condition. They are inadequate even for the existing
population. It is observed that there is a growing mismatch between their responsibilities which are
allotted in lieu of Twelfth Schedule of the 74th Constitutional Amendment Act, 1992 and revenues.
In consideration of expectation of the public regarding good quality of the civic infrastructure and
services financing for the same has critical importance socially, economically and politically.

3. Structure Of Municipal Finance

Municipal Finance is generally structured in two main categories namely Municipal
Revenue and Municipal Expenditure. Subcategories of Municipal Revenue and their sources are
stipulated in following table as shown below.

Municipal Revenue

Sr. Category Source
No.
1 | Tax Revenue Property Tax, Fire Brigade Tax, Advertisement Tax, Vacant Land Tax,
etc.
2 | Non-Tax User Charges, Municipal Fees, Sale & Hire Charges, Lease Amounts,
Revenue Rents from Municipal Property, Development Charges, Premium
Charges, Ancillary FSI Charges.

Niyojan Vichar Special Annual Issue-2025 Page 41




3 | Shared Revenue | Entertainment Tax, Surcharge on Stamp duty, Profession Tax, Motor
Vehicles Tax.

4 | Grants-In-Aid (a) Plan grants made available through planned transfers from the upper
tier of government under various projects, programmes and schemes (b)
non-plan grants made available to compensate for the loss of income and
some specific transfers.

5 | Loans Loans borrowed by the local authorities for capital works, etc. —
HUDCO, LIC, State and Central Government, Banks and Municipal
Bonds.

6 | Other Receipts | Scrutiny fees, Sundry receipts, law charge costs recovered, lapsed
deposits, fees, fines & forfeitures, rent on tools & plants, miscellaneous
sales, etc.

Subcategories of Municipal Expenditure and their reasons are stipulated in following table
as shown below.

Municipal Expenditure
Sr. Category Sub-Category Reasons
No.
1 Establishment | Staff salaries, Allowances, Wages, Pensions &
Expenditure Retirement benefits etc.
s Rents, Rates & Taxes, Office maintenance,
Administrative . . .
2 Expenditure: Communications, Books & periodicals, Printing &
Revenue P ’ Stationary, Travel Expenditure, Law Charges etc.
expenditure | Operations And .
P P . Power & Fuel, Bulk Purchases, Stores, Hire Charges,
3 Maintenance Repairs & Expenditure
Expenditure P P '
Interest Payments .
4 y Maintenance and Interest payments made on loans.
on Loans.
Buildings, Water Supply & Sewerage, Energy/ Lighting,
. Solid Waste Management, Roads, Bridges, Culverts,
Expenditure On I )
5 Capital Capital Formation Causeways, Health & Sanitation, Parks and Recreation
P . P Spaces, Furniture & Fittings, Tools & Plant, Equipment
expenditure .
etc., Principal repayments of loans.
. Principal repayments of loans, Miscellaneous expenses
6 Other expenditure P pay . P
not accounted for in the above.
4. Limitations of Municipal Revenue

Limitations of Municipal Revenue under the various subcategories and their sources are
described here as under: --

4.1 Tax revenue
@ Property tax—
1.  Collection efficiency of property tax has been reduced due to shortage of qualified
and trained man power.
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(b)

(©)

4.2

4.3

2.  Collection efficiency of property tax has been reduced due to use of man-to-man
(conventional)survey method which would result no expansion of tax base.
3. Method of tax assessment is used annual rent base method instead of capital value-
based assessment.
4.  Ceiling imposes by the state Act in terms of percentage for property tax on the basis
of class and population of Municipal Council.
5. Compulsory exemption given in property tax in lieu of guidelines of state
Government.
6.  Political will is not totally support for regularly revisions of property tax.
7. Central and state Government properties are assessed service charges instead of
property tax which was assessed in another cases.
8.  Reviewing of tax value by adjudication under the section of 169 of Maharashtra
Municipal Act 1965.
Fire brigade tax —
1. Height restriction Norms (more or equal t015.0M) are necessary to consider while
imposing the fire brigade tax.
Advertisement tax and other taxes —
1. Introduction of GST which has subsumed local taxes such as octroi, local body tax,
entry tax and advertisement tax, without any provision for compensation at the
municipal level.

Non-Tax Revenue
@ User Charges, Municipal Fees, Sale & Hire Charges, Lease Amounts,

1. Upper cap for User Charges and various Municipal Fees for public services
does not come up to recover the operation and maintenance costs from
beneficiaries.

2. Municipal councils have a limited autonomy to fix the rate of user charges,
fees, hire charges and lease amount.

3. Imposing new sources or increasing tax or user fee rates require approval of the
elected municipal council and/or state government, a cumbersome and time-
consuming process.

(b) Development Charges, Premium Charges, Ancillary FSI Charges.

1. Upper cap in terms of percentage of land value rate which would require to
calculate Development Charges (0.5%for land,2.0% for built up area),
Premium Charges (35%), Ancillary FSI Charges (10%) has been decided by
the state Government. There is no freedom for Municipal council to fix the
appropriate rate. Determination of Land value is also under the control of state
Government.

Shared Revenue

Shared Revenue which accumulates to the Municipal Councils as a certain percentage of a tax

levied and collected by the State Government within the area of Municipal Council area.
Description regarding the same are stipulated as under.

1. Additional Stamp Duty: - As per section 147A of the Maharashtra Municipal councils,

Nagar Panchayats and Industrial Townships Act 1965 one per cent Additional Stamp Duty
levied on certain transfers of immovable properties in the Municipal area. It is compulsory
and mandatory to the state Government shall every year after due appropriation pay to the
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respective Municipal council in terms of a grant-in-aid. But actual scenario does not cope up
the same.

The state Government develop the mechanism for direct credit of additional stamp
duty to the Municipal council as it was recommended time to time by the Fifth Sate finance
commission.

2. Land revenue and Non-agricultural Assessment: - In march 2016, The state Government
is decided to allocate the fund of 15 per cent of the land revenue and 75 per cent of the non-
agricultural assessment to the respective municipal councils.

But the state Government does not have appropriate sufficient data in this regard, so
for this reason Municipal councils would not allocate the fund in this regard.

3. Compensation for the loss of income due to abolition of Octroi: - The loss of income due
to abolition of Octroi is combined with existing Dearness Allowance Grant which is availed
to the Municipal Council. Combined grant is given to the Municipal Council in terms of the
amount of ‘Nagarpalika Sahayak Anudan’. The amount is to be increased by 10 per cent
every year.

Recently most of Municipal Councils increased their jurisdiction area so the
increment given to the precedent amount does not match with the actual scenario and it
results loss of shared revenue to the Municipal Council.

4. Road Grant: - The Road Grant was released for construction and maintenance of roads in
municipal area. 10 per cent of Motor Vehicle Tax collected during preceding year was to be
transferred to the Municipal Councils in the subsequent year as road grant for construction
and maintenance of roads in Municipal areas.

The actual experience in this regard that the state Government transferred short
payment of Nagarpalika Sahayak Anudan, Road Tax was due to budgetary constraints.

44  Grants-In-Aid

Municipal Councils is received fund in terms of grants-in-aid from the state Government
and central Government. It has two types plan and non-plan. The 74th Constitutional Amendment
Act had provisions for a Creation a fiscal devolution framework in the form of State Finance
Commissions for reviewing the financial position of municipal bodies. It is also made the
recommendation regarding—

(1) The distribution between the state and the municipal bodies of the net proceeds of
the taxes, duties and fees leviable by the state.
(2) The grants-in-aid to municipal bodies from the consolidated fund of the state.

From the above fact Centre and State Government release the fund in terms of grants-in-aid.
But actual fact about this grant-in-aid is that grant is not uniform and continue, the nature of
disbursements grants is purely on ad hoc basis and unpredictable nature of funds flowing from the
State Government.

5.0  Case study to discover the Municipal Finance: -

Yavatmal Municipal Council in Yavatmal district is selected to study of Municipal finance
including its structure, pattern and role of both tier of Government in this regard. Study also extends
the constraints faced by YMC in lieu of the Municipal governing state Act and 74™ Amendment Act
1992.Study also discuss on the remedies to improve the financial condition of YMC.
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PROFILE OF YAVATMAL TOWN

Establishment

1894

Class Of Municipal
Council

“A” Class

Area Of Municipal
Council

8156.10 Hectors

No. of Wards 59

Average Rainfall 946 Mm
Maximum Summer: 43° — 45°C
Temperature Winter: 10° — 12°C
Minimum Summer: 43° — 45°C
Temperature Winter: 10° — 12°C
National And | 19°-26' North Latitude

Regional Settings

77°-18' East Longitude.

Mean-Sea Level 445 M

Population Oof EXTENED /
Municipal Council 251124 e '
(Census 2011)

Male Female Ratio Male-127558

Female-123566

Number Of
Household 58182
Literacy Level 83.62%

Developed area
within  Municipal
area

1894.22 Hectors

Net Density in
Souls/Hect

133 souls/Hect.

Gross Density in
Souls/Hect

31souls/Hect

OLD ARE.
10.16 SQKM
[N

Details of financial statements are as follows: -

2019-2020 INCOME AND EXPENDITURE
. Amount in . Amount in
Category of income Rupees Category of expenditure Rupees

Tax Revenue 7,80,16,268 | Establishment Expenses 37,57,20,825
Assigned Revenues & Compensation 6,100 | Administrative Expenses 5,77,57,716
Rental . Income from  Municipal 69,70,034 | Operation & Maintenance 95,85,070
Properties
Fee & User Charges 3,11,01,004 | Interest & Finance Charges 885
Sale & Hire charges 65,355 | Programme Expenses 96,78,542
Revenue Grants, Contributions & Revenue Grants, Contributions

e ' 28,08,26,67 - : 76,
Subsidies 8,08,26,673 & Subsidies (Exp) 60,76,893
Income from Investment 0 | Provisions and Write Off 0
Interest earned 1,45,39,204 | Miscellaneous Expenses 86,87,848
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Other Income

1,80,25,000

Others 0

Others

0

Total

42,95,49,638

Total 46,75,07,779

1,80,25,000, 4%
1,45,29,204, 4%
0, 0%

28,08,26,673, 65%

& Tax Revenue

» Rental Income from Municipal Properties
= Sale B Hire charges

= Intere st eamed

= Income from Investment

= Other Income = Others

® Assigned Revenues

Fee & User Charges

2019-2020(INCOME) Amount in Ruppees

0, 0%

7,80,16,768, 18%

6,100, 0%
_63,70,034, 2%

3,11,01,008, 7%

65,355, 0%

& Compensation

® Flevenue Grants, Contributions B Subsidies

2019-2020(EXPENDITURE) Amount in Ruppees
60,76,883, 1%
96, 78,542, 2%
2485, 0%

o, 0%

86,87,848, 2%

5,77,57,716, 13%

55,85,070, I%

37,57,20,625, B1%

® Administratiie Expenses

Interest & Fin
w Revenue Grar nitribeutions & Subsidies (Exp)

w Miscellaneous Expenses

2020-2021 INCOME AND EXPENDITURE

Category of income Amountin Category of expenditure Amountin
Rupees Rupees

Tax Revenue 7,64,05,500 | Establishment Expenses 29,57,59,976

Assigned Revenues & Compensation 0 | Administrative Expenses 2,52,31,575

Rental Income from Municipal . .

Properties P 77,54,885 | Operation & Maintenance 1,38,89,081

Fee & User Charges 2,30,42,772 | Interest & Finance Charges 61,592

Sale & Hire charges 50,920 | Programme Expenses 0

Revenue Grants, Contributions & Revenue Grants, Contributions

Subsidies 18,40,07,620 | & Subsidies (Exp) 66,78,853

Income from Investment 0 | Provisions and Write Off 0

Interest earned 1,02,51,720 | Miscellaneous Expenses 1,19,21,479

Other Income 2,57,32,543 | Others 0

Others

0

Total

32,72,45,960

Total 35,35,42,556

2,57,22,543, 8% i

1,02,51,720, 3% _

0,0%

18,40,07.620, 36%

B Tax Revenue

Rental Income from Munkcipal Propertiss
® Sale & Hire charges
= Interest earnad

w [ncome from Imwestment

w Other Income w Others

2020-2021(INCOME) Amount in Ruppees
1, 0%

_7,54,015,500, 23%
0, 0%
_77,54,385, 3%

1,30,42,772, 7%

50,920, 0%

m Assigned Revenues & Compensation
Foe & User Charges

= Revenue Grants, Contributions & subsidias

2020-2021(EXPENDITURE) Amount in Ruppees

0,0% %:?8-355‘2%- 0, 0% 1,18,21,478, 3%

51,552, 0%

0, 0%
1,38,89,081, 4%

2,52,31,575, Th _

79,57,55,376, 84%

m Establishment Expenses ® Administrative Expenses

s Dperation & Maintenance Interest & Finance Charges
® Programme Expenses ® Revenue Grants, Contributions & Subsidies (Exp)
® Provisions and Write Off s Miscelaneous Expenses

w Others
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2021-2022 INCOME AND EXPENDITURE

Category of income Amount in Category of expenditure Amount in
Rupees Rupees
Tax Revenue 13,86,78,883 | Establishment Expenses 36,43,04,200
Assigned Revenues & Compensation 0 | Administrative Expenses 8,55,37,058
Rental Income from Municipal . .
Properties P 77,15,319 | OPeration & Maintenance 1,19,99,035
Fee & User Charges 4,87,57,615 | Interest & Finance Charges 59
Sale & Hire charges 3,23,698 | Programme Expenses 65,44,832
Revenue Grants, Contributions & Revenue Grants, Contributions
Subsidies 25,80,39,927 | & Subsidies (Exp) 64,25,640
Income from Investment 2,08,34,977 | Provisions and Write Off 0
Interest earned 0 | Miscellaneous Expenses 1,78,06,524
Other Income 3,59,45,225 | Others 0
Others 0f- -
Total 51,02,95,644 | Total 49,26,17,348

3,59,45,225, TH 0, 0%
0, 0%

2,08,33,977, 4%

N\

25,80,39,927, 51%

Tom Investment w Interest earmed

w Other Income = Others

2021-2022(INCOME} Amount in Ruppees

13,86,78,883, 2T%

0, 0%
77,15,319, 1%

4,87,57,615, 10%

3,232,698, 0%
® Tax Revenue ® Assigned Revenwes B Compensation
* Rental Income from Municipal Properties Fee & User Charges
s Sale & Hire charges = Revenue Grants, Contributions & Subsidiss

2021-2022(EXPENDITURE) Amount in Ruppees

1,78,06,524, 4% _
B4,25,540, 1%
B5,44,832, 1%
1,19,53,035, 3%
59, 0%

85537058, 17%

= flavenue Grants,

o, 0%

36,43,04,200, 74%

Interest & Fi arges

» MisceBaneous Experses

mons & Subsidies {Exp)

Details of financial statements regarding Grants, contribution for specific purpose are as follows: -

Grants, contribution for specific purpose (In Rupees)

Grants given by 2019-2020 2020-2021 2021-2022

Government of India 1,13,84,54,929 86,05,73,302 27,53,79,415
Government of Maharashtra 31,89,20,844 41,03,98,605 37,65,72,724
Total 1,45,73,75,773 1,27,09,71,907 65,19,52,139

Grants,contribution for specific purpose(In Rupees)

1,60,00,00,000

1,40,00,00,000

1,20,00,00,000 1,13,84,54,925

I1,2920,2»1

20159-2020

1,00,00,00,000

£0,00,00,000

60,00,00,000

40,00,00,000

20,00,00,000

0

m Government of India

1,27,08,71,507

86,05,73,302

Il 03,98,00

2020-2021

m Government of Maharashtra m Total

65,19,52,1359

27,65,72,72

27,53,?9 41

2021-2022
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It is seen from the statements of income in the financial year2019-2020 of YMC is that,
source of major income is coming from Revenue Grants, Contributions & Subsidies (65%)
followed by the Tax Revenue (18%) of the total income of the YMC. In the financial year2020-
2021 source of major income is reduce by 9%, comes up to 56%of total income. It is further
reduced by 4% comes up to 51%of total income in the financial year2021-2022 of YMC. Findings
from this scenario that YMC is highly depend on Revenue Grants, Contributions & Subsidies which
would receive from the state Government. It is also reveals that no consistency in the amount
received from the State Government and State Government does not adopt any particular definite
formula or process to transfer the amount to the YMC.

YMC has not sufficiently tried to generate its own revenue sources, as only 18% income
comes from various taxes i.e. property tax, advertisement tax and 7% income comes from Fee &
User Charges in the year 2019-2020.1t is slightly increase by 5% from various taxes and remains the
from Fee & User Charges in the year 2020-2021 also It is slightly increase by 4% from various
taxes and 3% from Fee & User Charges in the year 2021-2022.These own sources of YMC such as
taxes and charges can collect under the provisions of Maharashtra Municipalities, Nagar Panchayats
and Townships act, 1965. This can be illustrated by property tax, YMC levies the property tax as a
percentage of annual ratable value of the property which was decided by the state Government
appointed officer i.e. Authorized valuation officer, and ceiling are laid down by the above said Act.

Expenditures by YMC is basically for providing various services to citizens. It is seen from
the statements of Expenditure in the financial year2019-2020 of YMC that 81% of total Expenditure
falls under Establishment Expenses. It is slightly increase by 3% in subsequent year.it is satisfactory
reduce in the year 2021-2022 by 10% of the previous year. It is largely hampered the priorities of
expenditure for the basic services.so it is necessary review the staffing pattern and mobilize them in
optimum manner.

Apart from above income and expenditure statements YMC has receive Grants, contribution
for specific purpose from both tier of Governments as State and Central. Specific Data regarding(i)
Municipal area-wise details of land revenue and non-agriculture assessment(ii) exempted stamp
duty cases on behalf of State Government (iii) specific number of vehicles in Municipal area are not
suitably assessable so correct appropriation of various taxes collected under the aegis of both
Governments is not possible. But consolidate data regarding Grants, contribution for specific
purpose is analysed.

YMC has received in terms of Grants, contribution for specific purpose from Governments
is Rs.145.74 crores in the year 2019-2020 and there is 13% and 56% reduction in the year 2020-
2021and 2021-2022 respectively. If we go through Government wise central Government devolved
Rs.113.84 crores in the year 2019-2020 and there is 26% and 76% reduction in the year2020-
2021and 2021-2022 respectively. State Government devolved Rs.31.89 crores in the year 2019-
2020 and there is 29% and 18% increase in the year 2020-2021and 2021-2022 respectively.

From above analysis the nature of disbursements grants from both Governments is purely ad
hoc without any authentic right of the YMC. The uncertainty in received grants affects the planning
of expenditure strategies by the YMC.

6. Discussion: -

The structure of Municipal Finance includes own revenue of Municipal Council was
property tax. As per the provisions of Maharashtra Municipalities, Nagar Panchayats and
Townships act, 1965, property tax could be levied on the basis of the rateable value of the property
(land and building). It is difficult for Municipal Council to switch over to capital value method of
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assessing property tax. Whether the property tax is levied instead of Charges on Central and State
Government properties which was not levied in existing circumstances.

It is necessary that at least user charges recover the operational and maintenance charges of
delivering services and perhaps more.

In the field of non-tax regime control of State Government in terms of procedure, period of
lease etc while fixing the rent on Municipal properties shall be minimized.

Shared Revenue which accrues to the Municipal Council as a certain percentage of a tax
levied and collected by the State Government for example stamp duty, motor vehicle tax etc.
Certain mechanism shall be fixed by the state Government to transfer the entire collected proceeds
to the Municipal Council.

Grants and contributions from state and central governments form the other source of
revenue income for Municipal Council. But The nature of disbursements grants is purely ad hoc and
the distributive principles are not uniform. Each type of grant is often disbursed at varying rates to
different Municipal Council.

7. Conclusion: -

1. Functional devolution which was assigned by CAA 1992 to the Municipal Council has not
been matched by supporting financial devolution.

2. Grants and assigned revenues, as long as they are predictable in quantum and timing and
derived from clearly laid down established processes by the central and state Government may
serve Municipal Council equally well.

3. Increase in own revenue of Municipal Council is possible by making property tax reform and
periodical revision of tax rates and broadening the tax base through extending coverage
adopting GIS technology.

4. Provisions in Maharashtra Municipalities, Nagar Panchayats and Townships act, 1965 related
to Revenue sources of Municipal Council such as taxes and charges are revisited and it would
be corelate to increasing population, area of Municipal Council, updated technology and
mechanism for appropriation of various taxes collected by central and state Government.

References: --
1) https://cityfinance.in/dashboard/city?cityld=4ddR ¥ d ¥ 3e\9af¥ §03REbfRece

2) Various state and centre finance commission reports

Niyojan Vichar Special Annual Issue-2025 Page 49


https://cityfinance.in/dashboard/city?cityId=5dd24d43e7af460396bf2ece

Niyojan Vichar Special Annual Issue-2025 Page 50



',ya;’, a “Development Of Town Planning Index (TPI)
o For Performance Evaluation Of Development
A
o Plans ”

Dr. Sanniv D. Shome, Assistant Town Planner, NMC, Nagpur.
Pritesh W. Bhave, Assistant Town Planner, JDTP, Amravati Division

Abstract

The aim of a Development plan (DP) for city/town/ metropolitan region is to systematically develop
it in such manner so as to sustain its growth as well as nurture the same for future. A development plan
incorporates essential services such as provision of roads, schools, hospitals, cremation ground as per
projected population of a city. The essential amenities are for survival and wellbeing of the populace that are
intended for settlement. A Development Plan prepared according to the relevant section of Maharashtra
Regional Town planning Act, (MRTP Act) 1966 is a document for the future. However, the evaluation of
Development Plan has not yet been quantified. This has subsequently created gaps in providing services for
the populace and hampered the planned growth of the city/town/ metropolitan region. In this paper, a Town
Planning Index is developed for quantifiable evaluation of Development Plan. The Index uses a scoring
criteria based on the efficacy of reservations intended for the region. The paper is a theoretical evaluation of
the Development plan and also a tool for self-reflection of planning Authority.

Keywords: - Development Plan (DP), Town Planning Index (TPI), Maharashtra Regional & Town Planning
Act (1966)

1.0 Introduction

Researchers and planners worldwide have emphasized the need for a better planning in an
urbanizing world. The expansion of urbanized areas has increased people's access to modern facilities and
urban infrastructures but deviations from planning have decreased the quality of life in large cities'. The
quality of urban Planning by using the proposed Town Planning Index (TPI) can be used as an indicator for
evaluating how the plans that were envisioned in the planning document are ensured while implementing.
Our study proposes the assessment of urban planning using TPI for mapping the extent of Implementation of
a Development plan within a city/town. The methodology suggested for calculating TPI is based on matrix
evaluation of scoring criteria that have been found essential for sustaining planned growth of the city.

While working on field, the Planning Authority (PA) is often unable to implement reservations
under development meant for critical service delivery. This situation explicitly gives rise to notices under
sec-127 and sec-37 of the MRTP act leading often to lapses and modification of reservation respectively. The
Town Planning Department officials working with the concerned PA hence faces excessive load of
documentation and judicial procedures while processing these proposals. This leads to wasteful consumption
of human resource. For common people to understand the performance of PA with respect to implementation
of DP & for Town Planning Department an indicator as well guide while preparing future DP for the same
PA; this paper suggests the development of TPI in the Methodology section for assessing the performance of
DP.

2.0 Methodology

As discussed in the introduction, the TPI is devised by using a matrix form of evaluation on certain
criteria. A total of 8 classes of reservations are included for calculation of the index. In order to make the
index objective, Stakeholder opinion and other arbitrary judgements are eliminated for arriving at weightage
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criterion as opposed to other similar decision making methodologies such as AHP (Saaty,1980). The
proposed Reservations as per the sanctioned DP are categorized as following:-

1) Public-Semi Public buildings
2) Playground

3) Hospital

4) DP roads

5) Cremation/ Burial Ground

6) Commercial/market

7) Sewage Treatment Plant

8) Solid waste Management Plant

The aforementioned 8 classes of reservation are considered as essential for serving the public at large.
Therefore the implementation of the following reservations by the planning authority is expected within
stipulated time following stipulated norms. However Implementation is not possible in singularity. This leads
to stratification in different stages. This has led to the development of Stage wise scoring as devised and
elaborated under Table 1.

Table 1: Stage-Score Decision

Sr. Stage Score Code
No.
1 Yet to Begin -1 PO
2 Under Process by Planning Authority 0.5 P1
3 Completed 1 P2

Hence Three Stages for implementation of reservation is considered. The scoring and code is allotted
against each stage which is further applied in TPI in order to score the overall performance against the
aforementioned classes of reservation.

To understand the hypothesis in a clear connotation a hypothetical DP, which is in operation as per
sec-31 of MRTP Act 1966 under the jurisdiction of a Nagar Parishad is considered. A study case is detailed
below: -

DP of Nagar Parishad was sanctioned in the year 1% April, 2014. There were a total of 46
Reservations sanctioned in the DP for various classes. A brief of which is stated as:-

1) Public-Semi Public buildings -20 no
2) Playground -5 no

3) Hospital-3 no

4) DP roads-10 no

5) Cremation/ Burial Ground-1 no

6) Commercial/market-5 no

7) Sewage Treatment Plant -1 no

8) Solid waste Management Plant-1 no

The performance of the DP is based on the effective execution/implementation of its reservations
which are meant for the benefit of the general population. In the Sample example of a PA the above
mentioned reservations are placed with conditions of either to begin, under process or completed. The
Hypothesis for index development is explained by demonstrating calculations applied to the problem
assumed.
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2.1 Calculation of Scoring for Proposed Reservations

The preparation of an Index requires a detailed analysis of dominant components in order to validate
a hypothesis. The succeeding sections elaborate the calculation of an overall score for each reservation
proposed in the Hypothetical DP.

211

Public-Semi Public Buildings

If number of Public-Semi Public Building Reservation as proposed is 20, and completed are 15 and
under process are 2 and yet to begin are 3, then Scoring Matrix is developed under Table 2 as following.

Table 2: Public -Semi-public Building Reservations Calculation

In Numbers Score component
Total 20 PO Pl P2
Yet to begin 3 (-1 X3) =-3.00 0.00 0.00
Under Process 2 0.00 (0.5X2)=1 0.00
Completed 15 0.00 0.00 (1X 15) =15
Summation > P0=-3.00 > Pl=1 > P2=15
Overall Score [Y (P1+P2 +PQ)/ (Total No of Proposed Reservation) | = 0.65
(-3+1+15)/20

212

Playground

The sanctioned DP for the Nagar Parishad has incorporated a total of 5 no of proposed playground.
Different stages of implementation of the proposal are elaborated under Table 3 of the study.

Table 3: Playground Reservations Calculation

In Numbers Score component
Total 5 PO Pl P2
Yet to begin 2 (-1 X 2)=-2.00 0.00 0.00
Under Process 1 0.00 (0.5X1)=05 0.00
Completed 2 0.00 0.00 1X2)=2
Summation > P0=-2.00 > P1=0.5 >P2=2
Overall Score [Y (P1+P2 +PQ)/ (Total No of Proposed Reservation) | = 0.10
(-2+0.5+2)/5

2.1.3 Hospital

The sanctioned DP for the Nagar Parishad has incorporated a total of 3 no’s of proposed Hospitals.
Different stages of implementation of the proposal are elaborated under Table 4 of the study.

Table 4: Hospital Reservations Calculation

In Numbers Score component
Total 3 PO Pl P2
Yet to begin 1 (-1X1)=-1.00 0.00 0.00
Under Process 1 0.00 (05X1)=1 0.00
Completed 1 0.00 0.00 1X1)=1
Summation > P0=-1.00 > P1=0.5 >P2=1
Overall Score [Y. (P1+P2 +P0)/ (Total No of Proposed Reservation) | = 0.167
(-1+0.5+1)/3
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2.1.4 DP roads
The sanctioned DP for the Nagar Parishad has incorporated a total of 10 no’s of proposed DP Roads.
Different stages of implementation of the proposal are elaborated under Table 5 of the study.

Table 5: DP roads Reservations Calculation

In Numbers Score component
Total 10 PO Pl P2
Yet to begin 2 (-1 X2)=-2.00 0.00 0.00
Under Process 3 0.00 (05X3)=15 0.00
Completed 5 0.00 0.00 (1 X5)=5
Summation > P0=-2.00 > P1=15 >P2=5
Overall Score [Y (P1+P2 +P0Q)/ (Total No of Proposed Reservation) | = 0.45
(-2+1.5+5)/10

2.1.5 Cremation/Burial Ground

The sanctioned DP for the Nagar Parishad has incorporated a total of 1no’s of proposed
Cremation/Burial Ground. Different stages of implementation of the proposal are elaborated under Table
6 of the study.

Table 6: Cremation/Burial Ground Reservations Calculation

In Numbers Score component
Total 1 PO Pl P2
Yet to begin 0 (-1X0)=0.00 0.00 0.00
Under Process 0 0.00 (0.5 X0) 0.00
=0.00
Completed 1 0.00 0.00 1X1)=1
Summation > P0=0.00 > P1=0.00 >P2=1
Overall Score [Y (P1+P2 +P0Q)/ (Total No of Proposed Reservation) | = 1
(0+0+1)/1

2.1.6  Commercial/market

The sanctioned DP for the Nagar Parishad has incorporated a total of 5 no’s of proposed
Commercial/market Reservation. Different stages of implementation of the proposal are elaborated under
Table 7 of the study.

Table 7: Commercial/market Reservations Calculation

In Numbers Score component
Total 5 PO P1 P2
Yet to begin 1 (-1X1=-1 0.00 0.00
Under Process 1 0.00 (05X 1)=05 0.00
Completed 3 0.00 0.00 (1X3)=3
Summation > PO=-1 > P1=0.5 > P2=3
Overall Score [Y (P1+P2 +P0)/ (Total No of Proposed Reservation) ] = 0.5
(-1+0.5+3)/5
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2.1.7 Sewage Treatment Plant

The sanctioned DP for the Nagar Parishad incorporated a total of 1 no’s of proposed Sewage
Treatment Plant. Different stages of implementation of the proposal are elaborated under Table 8 of the
study.

Table 8: Sewage Treatment Plant Reservations Calculation

In Numbers Score component
Total 1 PO Pl P2
Yet to begin 1 (-1X1=-1 0.00 0.00
Under Process 0 0.00 (0.5 X0) 0.00
=0.00
Completed 0 0.00 0.00 (1X0)=0
Summation > P0=-1 > P1=0.00 >P2=0
Overall Score [Y (P1+P2 +PQ)/ (Total No of Proposed Reservation) | = -1
(-1+0+0)/1

2.1.8 Solid waste Management

The sanctioned DP for the Nagar Parishad has incorporated a total of 1 no’s of proposed Solid waste
Management Plant. Different stages of implementation of the proposal are elaborated under Table 9 of the

study.
Table 9: Solid waste Management Plant Reservations Calculation
In Numbers Score component
Total 1 PO P1 P2
Yet to begin 1 -1X1D=-1 0.00 0.00
Under Process 0 0.00 (0.5X0) 0.00
=0.00
Completed 0 0.00 0.00 (1 X0)=0
Summation YP0=-1 > P1=0.00 >P2=0
Overall Score [Y (P1+P2 +PQ)/ (Total No of Proposed Reservation) | = -1
(-1+0+0)/1

2.1.9  General Assumptions
Assumptions for the Following calculations are explained below :-
1. The maximum value or score for a reservation is calculated as 1.
2. Minimum Value criterion for score of a Reservation is not defined.

Now each of the Reservations is calculated as per the above devised methodology. The Hypothesis
of the Town planning index is elaborated under Table 10 in tabular format where in the overall score derived
using score components are added up and divided by total classes of reservation and then multiplied by a
factor of 100. The factor of 100 is used to convert the index value into the multiple of 10 and is for simple
identification and categorization of values even by general public.
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2.2 Town Planning Index(TPI)
The scores calculated using above tables are further used and operated as explained earlier. Table 10
presents Town planning Index:-

Table 10: Town Planning Index (TPI)

Reservations Total Number P2 Overall Score
Public-Semi Public Buildings 20 15 0.65
Playground 5 2 0.10
Hospital 1 0.167
DP roads 10 5 0.45
Cremation/ Burial Ground 1 1 1
Commercial/market 5 3 0.5
Sewage Treatment Plant 1 0 -1
Solid waste Management 1 0 -1
Plant
TOWN PLANNING INDEX (Overall Score/Classes of Reservation )* (0.867/8)*100=10.83

100

The above mentioned index thus can indicate the performance of the Planning Authority with
regards to execution of the Reservations proposed under Development plan. Maximum Value of TPI can be
100. The categorization of the TPI Index is stated as under in Table 11:

Table 11: Categorization of TPI

TPI Value Comment
0-25 Unsatisfactory
25-50 Satisfactory
50-75 Good
75-100 Excellent

Based on the above categorization the Value of the sample DP analysis falls in the range of
Unsatisfactory. The Index therefore is a tool for decision makers for assessing the performance of a
Planning Authority with respect to a Development Plan.

4.0 Limitation of the Study
In the current research, the index is prepared based on the implementation of the DP. Though the
research is indicative of the effective implementation of the DP, there are few limitations which are listed
below:-
Stratification of the stages is not defined clearly in the study.
Statistical analysis can be incorporated to check confidence limit which in turn leads to
higher accuracy.
e A database of Town Planning Index can be created and that can help in the ranking various
Planning authorities, which can be a future scope of this research.

5.0 Conclusion

The developed index- TPI is formulated based on the stages of completion of reservations. The index
if applied throughout Maharashtra would help to quantify the implementation of the DP and will help
authorities in Financial Planning while implementing DP. The index can therefore be a tool for Planning
Authorities to identify lapses in Development Plan implementation and hence improve the processes
with time. Furthermore, the town planning department can identify the strength and weakness of a particular
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Planning authority while preparing a new DP. Thus it can be concluded that the TPI, if implemented can be
helpful for all concerned Stakeholders.
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“Districtwise Comparison of Urbanization in
Maharashtra For the Year 2001 and 2011

Shri. Suraj Suryakant Raut,
Assistant Town Planner, ADTP, Branch Office Solapur

The process of increasing urban population in the region is called urbanization. After independence the
rate of urbanization increased in all states in India. In 1960, the Maharashtra state came into existence. is one
of the most prominent states in India since its existence. Rate of urbanization is greater in Maharashtra as
compared to other states. Currently Maharashtra has the largest number of urban population in India.

1.1 Trend of urbanization in Maharashtra

Following fig shows how the urbanization is increasing in Maharashtra. In 1911 only 8.8% of
urbanization was present and it becomes 45.23% in 2011. Maharashtra is the third most urbanized state in
India but according to urban population Maharashtra stood with the first rank in the list.

Fig. Trend of urbanization in Maharashtra
Trend of urbanization in Maharashtra
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Following table shows the percentage of urban population in Maharashtra from 1911 to year 2011.
In 1901 total population of Maharashtra was only 19.39 million and in that year percentage of urban
population was 16.59%. In 2011 total population of Maharashtra was 112.37 million and percentage of
urban population was 45.23%.

From 1901 to 2011 the urban population is always increasing except in the decade of 1951-61. In
that decade urban population growth rate was -1.84. Percentage of urbanization was greatest in the 1941-51
decade. It was 36.19 % growth rate. In 2001-2011, urbanization growth rate was 6.59.
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Table- Trend of urbanization in Maharashtra

Census Total Population (in Urban Population (in Urban Population % Growth
Year Millions) Millions) in % Rate
1901 19.39 3.22 16.59 *
1911 21.47 3.25 15.13 8.80048
1921 20.85 3.86 18.5 22.2736
1931 23.96 4.46 18.6 0.54054
1941 26.83 5.67 21.11 13.4946
1951 32 9.2 28.75 36.1914
1961 39.55 11.16 28.22 -1.84348
1971 50.41 15.71 31.17 10.4536
1981 62.78 21.99 35.03 12.3837
1991 78.94 30.54 38.69 10.4482
2001 96.88 41.1 42.43 9.66658
2011 112.37 50.83 45.23 6.5991

Source- Census of India 19911-2011
1.2 District wise Level of Urbanization in Maharashtra
For better understanding urbanization is categorized as,

1. Very low percentage of urbanization 4. High percentage of urbanization
2. Low percentage of urbanization 5. Very high percentage of urbanization
3. Moderate percentage of urbanization

1.2.1 Very low percentage of urbanization

If the percentage of urbanization is less than 20%, it is categorized under very low category.
According to census of India, 2001 there were 14 districts falling in this category. Lowest urbanized district
was Garchiroli which was 6.96% of urbanized. According to census of India, 2011 there were 12 districts
falling under this category. Lowest urbanized district was Garchiroli which was 11% of urbanized.

1.2.2 Low percentage of urbanization

If the percentage of urbanization is between 20 — 40%, it is categorized under low category.
According to census of India, 2001 there were 16 districts falling in this category. According to census of
India, 2011 there were 16 districts falling under this category.

1.2.3 Moderate percentage of urbanization

If the percentage of urbanization is between 40 - 60%, it is categorized under moderate category.
According to census of India, 2001 there was only one district falling in this category which was Pune
having 58.08% Of urbanization. According to census of India, 2011 there were 2 districts Nashik and
Aurangabad falling under this category having level of urbanization 42.53% and 43.74% respectively.

1.2.4 High percentage of urbanization

If the percentage of urbanization is between 60 - 80%, it is categorized under high category.
According to census of India, 2001 there were two districts Nagpur and Thane falling in this category having
level of urbanization 64.25% and 72.57% respectively. According to census of India, 2011 there were 3
districts Pune, Nagpur and Thane falling under this category having level of urbanization 60.89%, 68.3% and
76.92% respectively.
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1.2.5 Very high percentage of urbanization

If the percentage of urbanization is between 80 - 100%, it is categorized under high category.
According to census of India, 2001 and Census of India 2011 there were two districts Mumbai and Mumbai
suburban falling in this category having level of urbanization 100% in both years.

Level of Urbanization in 2001 in Maharashtra
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1.3 Location Quotient (L.Q.)

Level of Urbanization in 2011 in Maharashtra
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Location quotient is used to find the concentration of urban population in any district. It is calculated

by the following formula,
L.Q.=

Level of urbanization in State

Level of urbanization in district

Following figures show location quotient of districts in Maharashtra for the year 2001 and 2011
respectively. For better understanding location quotient is categorized in five categories such as,

1. Very low location quotient having value

Low location quotient
Moderate location quotient
High location quotient
Very high location quotient

o wD

Districts such as Mumbai, Thane, Nagpur and Pune have High value of location quotient for both the
years 2001 and 2011. Districts such Gondia and Garchiroli have lowest value of location quotient for both

years 2001 and 2011.

Fig. Location quotient in 2001
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Fig. Location quotient in 2011
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Following table shows the location quotient of districts in Maharashtra. From the table, the value of
location quotient in Mumbai, Thane, Nagpur, Pune and Nashik has decreased from year 2001 to 2011 though
these districts top the list whereas value of location quotient for most of the district has increased in the year
2011. This also shows that urbanization is increasing in Maharashtra. The value of location quotient for
districts Mumbai, Mumbai suburban, Thane, Pune is greater than 1 this indicates that these districts have
greater urbanization level than the average urbanization level of Maharashtra. This table also shows that
there is a large urban disparity within districts in Maharashtra.

Table- location quotient of (year 2001) Table- location quotient of (year 2011)
Sr. District Urbanization |L.Q. 2001 Sr. District | Urbanization [L.Q. 2011
No in % No in %

1 Mumbai 100 2.357 1 Mumbai 100 2.211
Mumbai 2 Mumbai 100 2.211
2 suburban 100 2.357 suburban
3 Thane 72.57 1.710 3 Thane 76.92 1.701
4 Nagpur 64.25 1.514 4 Nagpur 68.3 1.510
5 Pune 58.08 1.369 5 Pune 60.89 1.346
6 Nashik 38.79 0.914 6 | Aurangabad 43.74 0.967
7 Akola 38.49 0.907 7 Nashik 42.53 0.940
8 | Aurangabad 37.52 0.884 8 Raigarh 36.91 0.816
9 Amravati 345 0.813 9 Akola 36.69 0.811
10 Chandrapur 3911 0.757 10 | Amravati 35.9 0.794
11 Solapur 31.82 0.750 11 | Chandrapur 35.08 0.776
12 Parbhani 31.75 0.748 12 Wardha 32.47 0.718
13 Kolhapur 29.81 0.703 13 Solapur 32.4 0.716
14 Jalgaon 28.58 0.674 14 Jalgaon 31.8 0.703
15 Wardha 26.28 0.619 15 | Kolhapur 31.75 0.702
16 Dhule 26.1 0.615 16 | Parbhani 31.04 0.686
17 Sangli 245 0.577 17 Dhule 27.91 0.617
18 Raigarh 24.22 0.571 18 Nanded 27.23 0.602
19 Nanded 23.95 0.564 19 Sangli 25.51 0.564
20 Latur 23.56 0.555 20 Latur 25.47 0.563
21 Buldana 21.2 0.500 21 | Yavatmal 21.59 0.477
2o | Ahmadnagar 19.89 0.469 22 Buldana 21.23 0.469
23 Jalna 19.08 0.450 23 | Ahmadnagar 20.1 0.444
24 | Yavatmal 18.59 0.438 24 Bid 19.9 0.440
25 Bid 17.9 0.422 25 | Bhandara 195 0.431
26 Washim 17.49 0.412 26 Jalna 19.26 0.426
27 | Osmanabad 15.69 0.370 27 Satara 18.98 0.420
28 Hingoli 15.601 0.368 28 Washim 17.69 0.391
29 Bhandara 15.46 0.364 29 Gondiya 17.07 0.377
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30 Nandurbar 15.45 0.364 30 | Osmanabad 16.96 0.375
31 Satara 14.17 0.334 31 | Nandurbar 16.72 0.370
32 Gondiya 11.94 0.281 32 | Ratnagiri 16.35 0.361
33 | Ratnagiri 11.32 0.267 33 Hingoli 15.17 0.335
34 | Sindhudurg 0.47 0.223 34 | Sindhudurg 12.6 0.279
35 | Gadchiroli 6.96 0.164 35 | Gadchiroli 11 0.243

Source- Census of India, 2001 & Author’s calculations

calculations

Source- Census of India, 2011 & Author’s
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“Unlocking Gis In Urban Planning
Benefits, Application”

Shri. Sanjay Saoji
Deputy Director Town Planning (Retd)

Why is GIS Important in Urban Planning?

The pace of urbanization is speeding up in India with an expectation of better facilities and
living conditions. Ministry of Urban Development (MoUD) initiated the much laudable national programme
for urban India — ‘Smart Cities’, to match the pace of urbanization and further drive economic development.
Smart planning, transparency in governance, smart energy, smart infrastructure, smart buildings, smart
security, public safety, smart traffic management, smart waste disposal and smart service delivery
mechanisms are some of the key components of any smart city. Geographic Information System (GIS)
integrates all aspects of city planning and management providing a common operating picture to all. The
geographic information system (GIS) offers advanced and user-friendly capabilities for urban planning.
Geographic Information Systems (GIS) is a technology that captures, stores, analyzes and visualizes spatial
data that has become indispensable in the urban planning toolkit. While initially used for plotting “hard”
data, the recent application of GIS in urban planning has extended even into community engagement. There
are different dynamic role of GIS in planning, its far-reaching benefits, and a variety of spheres where spatial
data enables planners to create smarter, more sustainable, and inclusive cities.Urban planning is all about
spaces, and GIS combines geographical features with a wealth of information about these places to reveal
patterns, relationships, and trends. That’s why GIS enables planners to truly understand the needs of the
city. This technology goes beyond stacking maps on top of each other. It's a dynamic decision-making tool
for urban planners.

Urban Planning is about places. Whether you are trying to understand the current build-up of a
certain area or prepare a proposal for the city’s future development, GIS is a perfect system to work in. You
can analyze information about the city’s current state, land-use pattern, environmental issues, and residents’
attitudes in one single system. It allows for incorporating spatial data into their decision-making processes,
resulting in more informed choices. Determining suitable areas for development, optimizing transportation
networks, or assessing environmental impacts, GIS is the key to unlocking actionable insights about spaces.
Geographic information systems (GIS) are important in urban planning because they help planners
understand the needs of a city and develop plans to meet those needs. GIS can be used to analyze data from
satellite images, aerial photography, and remote sensors. This data can help planners make decisions about
transportation, infrastructure, and development

BENEFITS OF GIS FOR URBAN PLANNING
1. Seamless data integration from various sources

GIS enables Planners to integrate diverse data sources seamlessly into one location-based system. In
urban planning, this means combining geographical data with socio-economic, demographic, and
environmental information, as well as engagement data that can get from community engagement platforms
ie collecting and analyzing public opinion on planning. Such integrations enable complex spatial analysis,
helping planners make sense of urban dynamics. GIS can be used to analyze mobility patterns and identify
areas for improvement based
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2. Easier communication & collaboration

GIS conveys complex spatial information through visual maps and graphics. Visual representations
are more accessible and comprehensible to a wider audience, including non-experts.What’s more, maps with
layered information can be used to tell a story when communicating with residents about upcoming plans
and asking for their feedback. This way, planning becomes more transparent and approachable. A related
benefit is that GIS can be accessed remotely, enabling planners to collaborate with colleagues, experts, and
community members regardless of their physical location. Collaboration becomes more streamlined when
the data is shared across the teams and is available in the same format.
3. More efficient decision-making

Decisions that planners make have far-reaching consequences for communities. Data and
community-centricity must be at the heart of the decision-making process and GIS excels in providing
evidence-based insights. By combining various sources of data (especially community-sourced Public
Participation GIS or PPGIS), visualizing it on maps, and modeling the consequences of their decisions,
Planners can better understand the impact of their decisions.
4, Enhance engagement and co-creation

Community involvement has become an essential process for urban planning throughout its stages:
starting from data-collection to proposal evaluation to project maintenance feedback. GIS enables planners to
collect resident and stakeholder feedback, experiences, and ideas in a location-based format. This way,
planners can treat engagement data as one of their GIS layers without spending days on data cleaning and
formatting. Planners can create digital map-based on these surveys.

GIS APPLICATION IN URBAN PLANNING
a) Site Selection & Land Acquisition:

GIS can combine and integrate different types of information to help making better decisions and
also provides high quality visualization tools that can improve the understanding and enhance decision
making capability w.r.t to site identification, valuation and finally selection. By analyzing location data —
proximity to road network, fertility of soil, land use, soil bearing capacity, ground water depth, and
vulnerability to disasters such as floods, earthquakes - the real estate organizations can arrive at the right
property valuation. By analyzing, mapping, and modeling the merits of one site or location over another can
be evaluated. In addition, this can also be used for arriving at appropriate market linked compensation to
owners based on valuation parameters and in rehabilitation and resettlement planning.

b) Land use planning and management:

GIS plays a pivotal role in land use planning and zoning. By exploring existing infrastructure,
environmental constraints, and population density within the same interface, planners can make informed
decisions about where to allocate resources for development.GIS can help planners to analyze and visualize
data, as well as probe their drafts to meet the needs of all businesses and residents alike. In this way GIS
useful for spatial distribution of land use and zoning , Determining future developments , Analyzing land use
trends and distribution etc. GIS considerably simplifies territorial planning operating analyzing necessary
data concerning their spatial relationship that allows carrying out complex assessment of the situation and
creates a basis for adoption of more exact and scientifically reasonable decisions in the course of land use.
To assess the current land use situation and the possibility of modeling possible future changes associated
with complex of adopted measures - GIS allows the integration of diverse spatial data, for example, data
about soils, climate, vegetation, and other and also to visualize available information in the form of maps,
graphs or charts, 3D models. For the purposes of land use- GIS allow using data of remote sensing, which
allows to make monitoring of anthropogenic influence in a particular area and estimate scales and rates of
degradation of green cover, flora and fauna. Assessment of land use can be made in complex or component
wise, indicating the test sites depending on the goals. GIS make it easy to model spatial distribution of
various types of pollution of stationary and mobile sources in soil, atmosphere and the hydrological network.
Based on results of the analysis made by GIS choose the optimal solutions of land use that provide the
minimum impact on environment, make optimal decisions of conflict associated with land use and control of
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their using. One of the major advantages of using GIS is possibility of the complex analysis in concrete
existential aspect. Analytical opportunities of GIS define conditionality of spatial distribution of objects and
interrelation communication between them.
c) Spatial planning, analysis & modeling

Spatial analysis refers to studying entities by examining, assessing, evaluating, and modeling spatial
data features such as locations, attributes, and relationships that reveal data’s geometric or geographic
properties. It uses a variety of computational models, analytical techniques, and algorithmic approaches to
assimilate geographic information and define its suitability for a target system. With GIS, planners can
perform complex calculations and modeling. For example, they can analyze the accessibility of all public
amenities/ facilities to underserved communities or assess the impact of a new development on property
values. GIS is also integral to managing and optimizing various systems, including traffic management,
energy distribution, and waste management. GIS in spatial planning can used for Analyzing urban
spaces,Modeling future scenarios, Operating smart city systems and so on.
d) Infrastructure and transportation planning
The use of GIS for transportation applications is widespread. Typical applications include highway
maintenance, traffic modelling, accident analysis, and route planning and environmental assessment of road
schemes. A fundamental requirement for most transportation GIS is a structured road network.GIS is
indispensable in optimizing transportation and mobility networks. Especially in the context of net-zero goals,
making transportation sustainable and beneficial for well-being comes as one of the solutions. Planners can
use GIS to analyze traffic patterns, plan routes for public transportation, and identify areas prone to
congestion.GIS for transportation planning can used for Asset management, Planning and optimizing
transportation ~ routes,  Walkability  studies ,Developing  supporting  infrastructure ~ ,Waste
management ,Mobility and traffic analysis, Improving accessibility.The application of GIS has relevance to
transportation due to the essentially spatially distributed nature of transportation related data, and the need
for various types of network level analysis, statistical analysis and spatial analysis and manipulation. Most
transportation impacts are spatial. At GIS platform, the transport network database is generally extended by
integrating many sets of its attribute and spatial data through its linear referencing system. Moreover, GIS
will facilitate integration of all other socio-economic data with transport network database for wide variety of
planning functions.
e) Resilience planning

Environmental considerations are at the heart of modern urban planning. GIS aids planners in
conducting environmental impact assessments, managing green spaces, and empowering resilience within
the communities. GIS in resilience planning can used for economic restoration, assessing and improving
conservation actions, mapping biodiversity, analyzing and acting upon community feedback .Geographic
information systems (GIS) can help with resilience land use planning by providing data and tools to evaluate
the environmental impact of land use decisions. This information helps planners make decisions that balance
development with environmental protection. GIS can help with resilience land use planning for assessing
Environmental impact assessment, developments on natural resources, wildlife habitats, and ecosystems.GIS
can also help planners identify suitable areas for development, conservation, and agriculture. GIS can help
planners model and simulate the future land use changes and their effects on the natural and human
systems. GIS can help planners identify vulnerable areas and develop evacuation routes and emergency
response systems GIS can help planners make complex data accessible, contributing to more sustainable
planning processes.
f) Community engagement & communication

Effective community engagement is essential for shaping spaces that reflect a community's diverse
needs. When thoughtfully integrated as a core part of the planning and design process, it is consistently
proven to strengthen public trust and yield more successful outcomes.

Community includes not only key stakeholders but anyone with legitimate interest in the site, city,

or region being planned. Community often refers broadly to an area's residents, workers, visitors, and general
public—and public engagement also works in these cases. Community can sometimes refer to a portion of the
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public, like citizens (in citizen engagement), or even project-specific groups, like public transit users or
university students. Stakeholders or key stakeholders likewise bring different perspectives to the planning
process. They are usually select community members, like decision-makers, interest groups, and community
leaders. Focused stakeholder engagement often goes hand-in-hand with broader community
engagement.Engagement, like participation, aims to sufficiently represent a broad range of people and
groups in a decision-making process.Bringing spatiality into digital community engagement enables planners
not only to reach previously excluded groups but also to locate their experiences and ideas in a physical
space. GIS for community engagement can used for Pre-planning data collection ,Walkability study,
Community mapping, Perceived safety study, Needs Assessment, Project feedback collection, Public
hearing ,Voting and budget allocation .

The future of GIS in urban planning is even more exciting. The integration of Al will advance
predictive modeling and potentially, enable better real-time data gathering and analysis. All in all, smart
cities already rely heavily on GIS technologies, from planning and analysis to communicating with locals. As
GIS continues to evolve, it will play an even more prominent role in shaping the built environment and our
lives.

GIS TOOLS FOR URBAN PLANNING
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T “A Multi Criteria Framework for Development Plan Preparation
and Implementation Process : Modified Practices and Tools for
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Ur ENGINEERING
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(An Autonomous Institute affiliated to SPPU, Punej
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Savitribai Phule Pune University
(formerly University ¢f Punc)

Declaration of Result of the Doctor of Philosophy (Ph.D.)

Bhadane Pratibha Umesh ( sreroy gferar 39T )
Mother’s Name: Hirabai ( fewrams)
University has accepted the thesis submitted by the above-mentioned candidate for the

award of Ph.D., as per reports of referees and examiners of open defense of the thesis.
Accordingly, it is hereby notified that, the above-mentioned candidate is declared to have

passed the examination of Ph. D. and has become eligible for the award of Ph. D. Degree.
RELEVANT DETAILS ARE AS UNDER:

A e

1 Faculty : Science & Technology
2 Subject : Civil Engineering
3 Title of the Thesis :  “A Multi Criteria Framework for Development

Plan Preparation and Implementation Process:
Modified Practices and Tools for Inclusive Urban
Planning”.

4 Place of Research . : Dr.D.Y. Patil Unitech Society’s
ot Dr. D. Y. Patil Institute of Technology
Pimpri’, Pune 411018.

- Dr. Jain Rakeshkumar Balakchand
Dr. D. Y. Patil Unitech Society’s

Uy

) . Patil Institute of Technology

bt A
L »
——
]

5  Name and Address of
the Guide

6  Name and Address of
the Co Guide

7 Date of Registration
8  Date of Re Registration

9  Dateof Declarationof
Result _—-

Ganeshkhind, Pune 411007
Ref. No. PGS/Ph D,/ 9_§ &

2, [Datet 10joB)2023 i
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