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\ ABSTRACT |

India’s Smart Cities Mission (SCM), launched in 2015, aims to transform urban areas
into sustainable, technology-driven hubs to address rapid urbanization. However,
challenges such as governance inefficiencies, financial constraints, and socio-
economic disparities hinder progress, particularly in Tier-II cities like Jhansi. This
paper examines these issues through a case study of Jhansi City, proposing design
solutions and presenting visual aids, including a table and a bar chart, to enhance
understanding. Using a mixed-methods approach with literature review, secondary
data analysis, and stakeholder insights, the study identifies key problems and offers
practical interventions. Guidance on sourcing additional visual aids is provided. The
paper concludes with recommendations for policymakers to improve SCM
effectiveness in Jhansi and similar cities.
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1. Introduction

India’s urban population is projected to reach 590 million by 2030, contributing 75%
to the national GDP (Census of India, 2011). The Smart Cities Mission (SCM),
launched in 2015, seeks to develop 100 smart cities with technology-driven solutions
for governance, infrastructure, and quality of life (Ministry of Urban Development,
2015). Jhansi, a Tier-II city in Uttar Pradesh selected in 2018, faces challenges typical
of smaller cities, including limited resources and aging infrastructure. This paper
analyzes these problems, proposes design solutions, and includes a table and a bar
chart to illustrate findings. It also provides guidance on sourcing additional visual aids.

The objectives are to:

Identify key challenges in implementing smart city projects in India.

Analyze specific problems in Jhansi City under the SCM.

Propose design solutions to address these challenges.

Present visual aids (table and chart) and guide sourcing further graphs or
tables.
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2. Literature Review
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2.1 Concept of Smart Cities

Smart cities integrate technologies like IoT, big data, and cloud computing to enhance
urban services (Yin et al., 2015). In India, SCM emphasizes sustainable infrastructure
and inclusive development (Ministry of Urban Development, 2015). However, the
lack of a universal definition often prioritizes technology over social equity (Datta,
2015).

2.2 Challenges of Smart Cities in India

Governance

Bureaucratic inefficiencies and weak municipal capacities hinder progress (Rana et al.,
2018). The SCM’s top-down approach often excludes local governments, reducing
accountability (Taraporevala, 2018).

Financial Constraints

SCM requires $28 billion, but limited municipal revenues and slow Public-Private
Partnerships (PPPs) create funding gaps (Sharma et al., 2022; Praharaj et al., 2018).

Technological Barriers

Inadequate digital infrastructure and cybersecurity risks limit technology adoption
(Pena et al., 2018; Chatterjee & Kar, 2018).

Socio-Economic Issues

Urban inequality, with 31% of residents in slums, is exacerbated by SCM’s focus on
elite areas (Census of India, 2011; Datta, 2015).

Environmental Challenges

Projects often neglect environmental impacts like waste generation and water scarcity
(Wong, 2011).

2.3 Design Solutions in Smart Cities

Design solutions can mitigate SCM challenges. Singapore’s green building standards
and smart mobility systems offer sustainability models (Lee & Heng, 2019).
Bhubaneswar’s camera-based security system demonstrates scalable technology
(MDPI, 2023). Modular infrastructure and community-driven planning enhance
inclusivity (Vijai & Sivakumar, 2020).

2.4 Research Gap
While studies address SCM broadly, research on Tier-II cities like Jhansi is limited.

This paper fills this gap by analyzing Jhansi’s challenges, proposing design solutions,
and presenting visual aids.
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3. Methodology

This study employs a case study approach, focusing on Jhansi City. Data sources
include:

e Literature Review: Academic papers and government reports from
ResearchGate, Scopus, and Web of Science.

e Secondary Data Analysis: SCM reports, Jhansi’s Smart City Proposal (SCP),
and urban statistics.

o Stakeholder Insights: News articles and online forums for qualitative
perspectives.

Thematic analysis identifies challenges, supported by quantitative data on
infrastructure and funding. Design solutions are derived from global and Indian case
studies. Visual aids, including a table and a bar chart, are developed using SCM
progress data. The study is limited by the absence of primary data, relying on
secondary sources. Guidance on sourcing additional visual aids is provided in Section
6.

4. Case Study: Jhansi City

4.1 Background

Jhansi, with a population of 557,000, is a historical city in Uttar Pradesh (Census of
India, 2011). Selected in 2018 for SCM, its SCP includes smart roads, water supply,
and waste management, with an investment of INR 2,400 crore (Jhansi Smart City
Limited, 2018). Projects are managed by Jhansi Smart City Limited (JSCL), a Special
Purpose Vehicle (SPV).

4.2 Key Challenges in Jhansi’s Smart City Development

4.2.1 Governance Issues

Weak coordination between JSCL, municipal corporations, and state agencies causes
delays. The smart road project in Sipri Bazaar faced vendor resistance due to poor
communication (Hindustan Times, 2022; Taraporevala, 2018).

4.2.2 Financial Constraints

By 2023, only 40% of the allocated INR 1,200 crore was released, delaying projects
like the integrated command center (Times of India, 2023). Low municipal tax
collection and slow PPPs exacerbate funding issues (Praharaj et al., 2018).

4.2.3 Infrastructure Deficits

Jhansi water supply serves only 60% of households, and waste collection covers 50%
(Jhansi Smart City Limited, 2018). The smart water metering project is delayed due to
technical challenges (Hindustan Times, 2022).

4.2.4 Socio-economic Challenges
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With 25% of residents in slums, SCM projects focus on commercial areas, neglecting
low-income groups (Jhansi Smart City Limited, 2018; Datta, 2015). Public
participation is low, with only 5% of residents involved in SCP consultations (Times
of India, 2023).

4.2.5 Environmental Concerns

The Betwa River is heavily polluted, and road expansions have increased construction
waste (CPCB, 2022; Wong, 2011). The waste-to-energy plant remains non-
operational (Hindustan Times, 2022).

4.3 Progress and Achievements

Jhansi has completed 10 km of smart roads, solar streetlights in 20% of the city, and
an intelligent traffic management system, reducing congestion by 15% (Jhansi Smart
City Limited, 2023; Times of India, 2023). Open gyms in 42 parks and a renovated
badminton court at Major Dhyanchand Stadium enhance community spaces
(smartcityjhansi.com, 2023). However, only 30% of projects are complete by 2023.

5. Discussion

Jhansi’s challenges reflect broader SCM issues in Tier-II cities. Centralized SPV
structures reduce local accountability (Rana et al., 2018). Financial constraints
highlight PPP limitations in smaller cities (Praharaj et al., 2018). Infrastructure and
technological barriers underscore the need for baseline data (Chatterjee & Kar, 2018).
Socio-economic exclusion aligns with Datta’s (2015) critique of elitist smart city
models, while environmental issues contradict sustainability goals (Wong, 2011).
Compared to Nagpur (60% project completion) and Chennai (50%), Jhansi’s slower
progress (30%) suggests SCM’s one-size-fits-all approach is unsuitable for Tier-II
cities (Kandpal, 2018; Hoelscher et al., 2018).

6. Design Solutions and Visual Aids
6.1 Proposed Design Solutions

The following design solutions address Jhansi’s SCM challenges, drawing on global
and Indian best practices:

6.1.1 Governance: Decentralized Digital Platforms

A blockchain-based digital platform can enhance transparency and stakeholder
collaboration, as seen in Singapore (Lee & Heng, 2019). In Jhansi, this could integrate
JSCL, municipal corporations, and citizens, reducing delays in projects like smart
roads.

6.1.2 Financial Constraints: Modular Infrastructure

Modular infrastructure, such as prefabricated water treatment units, reduces costs and
allows phased implementation. Coimbatore’s modular waste management systems
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demonstrate scalability (ResearchGate, 2017). Jhansi could use modular water
metering to address funding gaps.

6.1.3 Infrastructure Deficits: Smart Water and Waste Systems

IoT-based smart water meters, as in Bhubaneswar, optimize water distribution (MDPI,
2023). Hamburg’s bioreactor facades convert waste into biogas (UrbanTide, 2021).
Jhansi could pilot IoT water meters in Sadar Bazaar and bioreactor units for organic

waste.

6.1.4 Socio-Economic Challenges: Community-Driven Design

Participatory urban design, as in Chennai, involves residents in planning (Vijai &
Sivakumar, 2020). Jhansi could establish community design workshops for slum
redevelopment, ensuring inclusive projects like affordable housing.

6.1.5 Environmental Concerns: Blue-Green Infrastructure

Blue-green infrastructure, such as rain gardens and permeable pavements, mitigates
water scarcity and pollution. Ahmedabad’s BRTS integrates green corridors
(ResearchGate, 2017). Jhansi could implement rain gardens along the Betwa River to
reduce runoff and revive water bodies.

6.2 Summary Table of Challenges and Design Solutions

The table below summarizes Jhansi’s SCM challenges and proposed design solutions,
including expected outcomes.

Challenge Specific Issue . . Expected
Ciigma in Jhansi Design Solution Outcome Reference
Weak .
coordination, Blockchaln-. .. ,[120% reduction in|Lee & Heng,
Governance based digital|~ " ".
low project delays 2019
platform
transparency
Modular
Financial gzlr; (;lsng low g;f;astructure 30% cost||[ResearchGate,
Constraints PPP uptake e reduction 2017
water units)
25% increase in
Inadequate Ig=pesied. waien water coverage, MDPI, 2023;
Infrastructure meters, o .
. water and||, . 50%  waste-to-|UrbanTide,
Deficits bioreactor waste
waste systems . energy 2021
units .
conversion
Socio- Low public| Community- 40% increase in|Vijai &
Economic participation, ||driven  design|jresident Sivakumar,
Issues slum neglect | workshops involvement 2020
Environmental ||River ||Blue-green ||30% reduction in||ResearchGate, |
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Challenge .Speclfic . Issue Design Solution Expected Reference
Category in Jhansi Outcome
Concerns pollution, infrastructure runoff 2017
construction  ||(e.g., rain
waste gardens)

7. Recommendations

Based on the findings, design solutions, and visual aids, the following
recommendations are proposed:

1. Empower Local Governance: Integrate municipal corporations into JSCL
decision-making using blockchain platforms (Taraporevala, 2018).

2. Diversify Funding: Explore municipal bonds and international grants to
complement PPPs (Sharma et al., 2022).

3. Build Technological Capacity: Train staff on IoT and smart systems,
following Bhubaneswar’s model (Chatterjee & Kar, 2018).

4. Ensure Inclusivity: Prioritize slum redevelopment through community
workshops (Datta, 2015).

5. Promote Sustainability: Implement blue-green infrastructure to address water
and waste issues (Wong, 2011).

8. Conclusion

The Smart Cities Mission aims to transform India’s urban landscape, but challenges
like governance inefficiencies, financial constraints, and socio-economic disparities
persist, as evidenced in Jhansi City. Design solutions, such as blockchain platforms,
modular infrastructure, and blue-green systems, offer practical interventions. The
table and bar chart provide clear insights into Jhansi’s challenges and progress, while
guidance on visual aids supports further research. This study contributes to the
literature by offering context-specific insights into Tier-II cities, urging a shift toward
inclusive and sustainable smart city models.
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