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Abstract 

Governance in the 21st century is going through strategic transformation. Globalisation and 

the pluralisation of services are the driving forces behind these changes. A new governance 

reform, ‘electronic governance’ was initiated worldwide, referring to the use of digital 

technologies and information and communication technologies (ICT) in government 

operations and processes. It aims to improve the efficiency, transparency, accessibility, and 

accountability of government services and interactions with citizens. In 2015, Government of 

India launched ‘Digital India’ campaign to ensure the government services are available to all 

the citizens electronically through increasing internet connectivity and improved online 

infrastructure or by making the citizens of this country empowered (digitally) in the field of 

technology. A Department of IT, initiative project, E-Sampark was launched for the 

development, integration and maintenance of web-portal for various departments for providing 

'One-stop-shop' for services. This research paper conducts an impact assessment of E-Sampark 

in Chandigarh, India. Further, to evaluate its impact on citizens and service delivery have been 

discussed. Research findings shows that it has become a medium for effective interaction 

between the Administration and the public so that exchange of information and access to 

government departments is speedy and easy, leading to a better quality of life. Additionally, the 

processing time has been minimised as the efficiency of the service delivery system has been 

optimised by making it information technology enabled thereby eradicating the long queues 

and waiting hours for the public. Also, much has been accomplished through targeted efforts 

as citizens have access to efficient delivery system. However, the agenda for service delivery 

remains unfinished and the paper makes policy recommendations for improved service 

delivery.  

Keywords: Electronic Governance, digital India, one-stop-center, G2C, E-Sampark  
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Monsoon-Proofing Nashik: Assessing Land-Use Change and The 

Effectiveness Of Flood-Mitigation Interventions 

Archisman Bhattacharya*, Vanshika Dubey** 
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Email- archisman.bhattacharya@ppgf.in, **Mukherjee Fellow; Policy, Politics and 

Governance Foundation (PPGF).  Email- vanshika.dubey@ppgf.in 

Abstract 

Urban flooding has intensified as settlement expansion has moved into flood-prone land, while 

heavy rainfall extremes increasingly exceed design assumptions for urban drainage. This study 

examines Nashik, a medium-sized river city in Maharashtra, to assess how land-use and land-

cover change between 2018 and 2025 altered city-wide flood exposure and whether 

interventions under the Smart Cities Mission (SCM) and Atal Mission for Rejuvenation and 

Urban Transformation (AMRUT) corresponded with reduced flood-related service disruption. 

The analysis uses secondary sources only. Multi-year land-use data are drawn from Bhuvan 

Annual 250K to track changes in built-up and permeable surfaces and to identify alterations to 

drainage features and river corridors. Hydrometeorological conditions are characterised using 

Indian Meteorological Department rainfall records and Central Water Commission river-stage 

and flood forecasting information to situate episodes of intense rainfall alongside periods of 

high river levels that can constrain drainage outfalls. Programme and project documentation is 

reviewed to compile relevant investments, including drainage and outfall works, pumping and 

desilting, and smart monitoring components. Disruption is assessed through event-based 

evidence from official communications and press reports to map affected localities during 

major monsoon episodes. 

Findings indicate continuing outward expansion of built-up land at the expense of open and 

agricultural areas, alongside encroachment and modification of natural drainage pathways and 

the Godavari corridor. Major flood episodes in 2019, 2021 and 2022 reflect the combined 

influence of intense rainfall, elevated river stages and dam-release dynamics that prolong 

inundation in low-lying areas. Interventions delivered localised improvements, particularly 

where road works incorporated drainage and where pumping supported rapid dewatering, but 

systemwide risk remained high, reflected in persistent hotspot complaints and subsequent 

proposals for comprehensive stormwater upgrades. The results underline the need for 

integrated land-use regulation, dedicated stormwater networks, river corridor management and 

sustained operations and maintenance. 

Keywords: Urban Flooding, Land-Use/Land-Cover Change (LULC), Flood Mitigation. 
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From Cash to Click: Can Digital Transformation Save India's 

Bankrupt Cities? 

 

Nayandeep Sardar* 

Postgraduate Student, Department of Politics and International Studies, Pondicherry 

University 

Abstract 

Urban local bodies in India face persistent fiscal stress characterised by low own-source 

revenue generation, heavy dependence on intergovernmental transfers, and limited capacity to 

finance essential public services and infrastructure. This study investigates whether the 

adoption of digital revenue systems—specifically digitalised property tax assessment and 

collection mechanisms alongside reformed user charge frameworks—significantly improves 

municipal financial performance and fiscal autonomy. The central research question examines: 

To what extent does digitalisation of revenue administration enhance municipal revenue 

mobilisation, collection efficiency, transparency, and overall fiscal health? Employing a 

quantitative research design based entirely on secondary data sources, this research utilises 

panel data analysis covering 150 municipalities across multiple Indian states over a five-year 

period (2019-2024), comparing financial indicators before and after digital system 

implementation. The methodology includes difference-in-differences estimation to establish 

causal relationships between digitalisation interventions and revenue outcomes, controlling for 

municipality size, economic characteristics, and administrative capacity. Data is systematically 

collected from official municipal financial reports, state finance commission documents, 

government databases, academic publications, and policy reports from multilateral agencies. 

The study also draws upon documented implementation experiences and performance 

evaluations published in government records and scholarly literature to examine 

implementation challenges, institutional factors, and effectiveness of digital reforms across 

diverse municipal contexts. The study's significance lies in providing rigorous empirical 

evidence on digital governance interventions' fiscal impacts, informing policy decisions on 

technology investments in resource-constrained municipal contexts. Preliminary findings 

suggest that digital property tax systems increase collection rates by 18-25% and reduce 

assessment disputes by 35-40%, while comprehensive digital integration (combining property 

tax, user charges, and grievance redressal) yields more substantial improvements than isolated 

interventions. However, results indicate that technology adoption alone proves insufficient 

without complementary reforms addressing political economy constraints, staff capacity 

building, and citizen engagement mechanisms. These findings have critical implications for 

urban fiscal federalism, municipal bond market development, and sustainable city financing 

strategies. 

Keywords - Municipal Finance, Digital Revenue Systems, Property Tax Digitalisation, Fiscal 

Autonomy, Urban Governance 
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Smart Cities Under Siege: National Security Insights for the 

Global South from U.S.-Venezuela Tensions 

 

Prof.  Charru Malhotra*, Abin Joseph** 

*Professor, e-Governance, and ICT, IIPA, New Delhi. 

**Senior Research Officer, Digital-India Team, IIPA, New Delhi 

Abstract 

Smart cities increasingly rely on the convergence of Information Technology (IT), which 

manages data and communications, and Operational Technology (OT), which controls physical 

infrastructure such as power, water, transport, surveillance, and other essential urban services. 

While this integration enhances efficiency and responsiveness, it also introduces systemic 

vulnerabilities through which cyber intrusions can generate cascading physical, governance, 

and security disruptions. Cyber threats are no longer confined to digital networks alone; 

adversaries now target industrial processes directly, with consequences that extend to public 

safety and national resilience. 

These risks were starkly illustrated by events surrounding the Caracas blackout of 3 January 

2026, during which Venezuela’s state response mechanisms collapsed with minimal initial 

kinetic engagement. Although public attribution remains contested, the incident demonstrated 

how cyber-enabled or non-kinetic effects can shape strategic outcomes well before overt 

military action. Anchored in this episode, the study undertakes extensive primary and 

secondary analysis of major urban cyber incidents affecting critical infrastructure in Poland 

(2025), St. Paul (2025), Seattle (2024), Kyiv (2023), Aliquippa (2023), Olsztyn (2023), and 

Atlanta (2018). 

Across these cases, recurring patterns emerge: systemic paralysis without large-scale physical 

destruction, amplification of impact through centralised command-and-control architectures, 

and the activation of long-dwell cyber access at moments of maximum leverage. Drawing on 

these findings and expert inputs from senior policymakers, military officials, and academics, 

the paper distils implications for India and the Global South. It argues for a shift from 

compliance-driven, IT-centric cybersecurity toward strategic resilience focused on IT-OT 

segmentation, degraded-mode operations, decentralised decision-making, and sustained civil-

military-industry collaboration. 

Keywords: Smart Cities; Cybersecurity; Cyber-Attacks on Snart Cities; IT-OT Convergence; 

Critical Information Infrastructure (CII); India; Global South, U.S.-Venezuela ; National 

Security; Geopolitical Tensions 
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Governance Pathways in the Smart Cities Mission in India: 

Comparative Lessons from Pune and Hyderabad 

Dr. Junaid Khan* 

*Assistant Professor, Department of Public Administration, Maulana Azad National 

Urdu University. Junaid.khan@manuu.edu.in 

 

Abstract  

The Smart Cities Mission (SCM) was launched in India in the year 2015.It was an ambitious 

attempt to reshape urban governance in the country. The mission focused on digital 

infrastructure, institutional restructuring, and new modes of service delivery. While most 

discussions focus on the technological achievements of this mission, the governance dimension 

has not received much attention. Within the SCM, the cities of Pune and Hyderabad have 

performed comparatively well. As such, this paper examines the role of governance 

approaches, institutional strength, and public participation in shaping the Smart Cities Mission 

in these two cities. The study compares the approaches adopted by the two cities in setting up 

SPVs, using digital systems, working with different agencies, and ensuring citizen 

participation. 

The findings of this paper suggest that these two cities take very different approaches to 

governance. It is seen that Pune city focuses on citizen participation and civic partnerships, 

while Hyderabad city relies more on the administrative coordination and data driven systems. 

The two cases also highlight deeper problems within the Special Purpose Vehicle (SPV) model 

like weak democratic accountability, uneven development across different areas, and concerns 

about the long term sustainability. The paper argues that the urban policy in India now needs 

to move beyond project focused smart solutions and build strong and lasting institutions shaped 

by citizen participation and effective administration. The study concludes that a city does not 

become smart simply by using advanced technology or digital gadgets. Rather a smart city is 

defined by the governance model that responds to citizens needs, operates transparently, and 

promotes inclusive decision making. 

Keywords: Smart Cities Mission (India); Urban Governance; Special Purpose Vehicles 

(SPVs); Citizen Participation; Digital Governance; Institutional Capacity. 
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Data Policy for Municipal System in Maharashtra 

Sameer Unhale*, Nigam Gajgole** 
*Joint Commissioner, Directorate of Municipal Administration, Government of Maharashtra 

** Computer Engineer, Directorate of Municipal Administration, Government of Maharashtra 

 

 

Abstract 

This chapter examines the Data Policy introduced by the Directorate of Municipal 

Administration, Government of Maharashtra, as a structured framework for strengthening data 

governance across Urban Local Bodies and field offices in the State. In the context of 

expanding digital governance, the chapter highlights how municipal institutions generate large 

volumes of administrative, financial, technical, and service-delivery data, requiring 

standardized mechanisms for collection, validation, storage, access, sharing, and security. The 

policy responds to long-standing challenges such as fragmented data collection, duplication of 

efforts, inconsistent formats, data silos, and delays in accessing reliable information for 

decision-making. A central contribution of the policy is the institutionalization of data 

classification into open, registered, and restricted access categories, balancing transparency 

with confidentiality and legal compliance. The chapter further discusses the governance 

architecture created through Municipal Data Officers and Municipal Data Coordinators, who 

ensure accountability, quality control, metadata management, and periodic validation. 

Particular emphasis is placed on the in-house developed ULB Data Portal, which functions as 

a centralized, government-owned digital infrastructure covering municipal councils, nagar 

panchayats, municipal corporations, district offices, and regional offices. With role-based 

access control, dashboards, reporting tools, and standardized datasets, the portal serves as a 

single source of truth for municipal administration. The chapter argues that the policy and 

portal together promote evidence-based governance, reduce administrative burden, support 

real-time monitoring, and create a foundation for advanced analytics and Artificial Intelligence-

enabled decision systems. Overall, the initiative represents a significant step towards 

transparent, accountable, secure, and future-ready urban governance in Maharashtra. 

Keywords: Data Governance; Urban Local Bodies; Maharashtra; ULB Data Portal; Digital 

Governance. 
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AI-Powered Cities in India: Opportunities, Governance Gaps, 

and Ethical Challenges 

 
Harmeet Kaur* 

*Ph.D. Research Scholar 

Abstract 

The issue with India is its high urbanization level, which has put a strain on its infrastructure, 

mobility, sustainability, and service delivery. This has necessitated artificial intelligence (AI) 

to be an integral part of smart cities that have been newly introduced across India to overcome 

governance challenges in these smart cities. Even though AI may provide solutions and has 

been adopted as part of smart cities, its governance has been a challenge. Currently, India does 

not have a policy framework regarding AI, which has brought a divide between regulatory 

frameworks regarding AI. Therefore, a new governance framework has to be established with 

reference to smart cities, AI, algorithmic governance, and other policy frameworks with regard 

to AI and smart cities that have been recently established across India. The risks related to AI 

governance have necessitated a new framework that ensures democratic governance is 

strengthened and not compromised with the introduction of AI-powered smart cities. 

Keywords: Artificial Intelligence; Smart Cities; Urban Governance; Ethical AI; India; Data 

Governance; Policy. 
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Institutionalising Digital Grievance Redressal System for Citizen-

Centric Service Delivery 

Shreya Sinha* 

*Master’s in urban management, Faculty of Management, CEPT University, Ahmedabad. 

Email- Shreya.pum24359@cept.ac.in 

 

Abstract:  

The Indian Urban Local Bodies (ULBs) are the primary point of contact for the citizens 

and the state; however, the reliability of the civic services they provide remains fragile. 

The effectiveness of the grievance redressal system has remained inconsistent due to 

limited institutional capacity, unclear accountability for work, and weak integration of 

technology into the governance structure. This case study examines the 

institutionalisation of a digital grievance redressal system that becomes citizen-centric 

when supported by internal workflow reforms.  

This study is based on primary field research, including a citizen survey, process 

mapping, and departmental analysis conducted for the Morbi Municipal Corporation, 

Gujarat, while maintaining analytical relevance for ULBs across India. The findings 

revealed that although multiple channels for complaint registration existed, the internal 

processes remained predominantly manual, contributing to delays and poor service 

tracking. Survey results highlighted low awareness and adoption of digital platforms 

despite high smartphone usage, alongside a strong preference for assisted and hybrid 

service models.  

The case demonstrates that improvement in grievance redressal for better civic service 

delivery doesn’t emerge only from digital integration; instead, it requires 

standardisation of internal workflows to make staff accountable, with proper 

monitoring of the outcome generated. This outcome should be further treated as a 

governance resource rather than just an administrative by-product for enhanced 

planning and distribution of civic services. The insights of this case study offer 

learnings for small and medium-sized municipalities to strengthen the trust, 

transparency and inclusiveness among citizens.  

Keywords:  

Urban Local Bodies (ULBs), Digital Grievance Redressal, Service Delivery, 
Institutional Capacity, Urban Governance  
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Reimagining Metro Ticketing as Urban Governance 

Infrastructure: A Case Study of Ahmedabad Metro 

 

Pankaj Khandelwal*, Helly Gandhi**, Dr. Gayatri Doctor***, Himadri Panchal**** 

 

*Students, Faculty of Management, CEPT University, **Visiting Faculty, Faculty of 

Management, CEPT University 

 

Abstract 

Rapid urbanisation in Indian cities has intensified the pressure on public transportation to 

deliver fast, reliable, and citizen-centric services. As Indian metro systems scale-up to meet the 

rising urban mobility demands, the critical aspect which shapes passenger experience and 

operational efficiency is ticketing and fare collection. This paper presented a case study of the 

Ahmedabad Metro’s ticketing ecosystem, examining the usage of paper QR tickets and mobile 

app–based digital ticketing within a rapidly evolving urban transit context. 

The study was based on primary field observations, passenger surveys, process mapping and 

management tools such as swimlane diagrams, Ishikawa diagram and across high-footfall 

stations including interchange nodes, event-centric stations. The study found that the paper QR 

tickets account for a majority share of ridership, their heavy reliance on counters contributes to 

queuing and staff dependency while the use of Self-Ticketing kiosk is almost negligible. 

Mobile app–based ticketing (Ahmedabad Metro App), though aligned with digital governance 

goals, exhibits low adoption due to app instability, refund delays, and limited passenger 

awareness. Across all ticketing modes, AFC gate performance emerges as a systemic 

constraint, with QR scan failures, unclear error messaging, and peak-hour congestion 

significantly increasing throughput time. 

Drawing on comparative case studies from Delhi and Chennai Metro systems, the paper 

proposes a set of integrated, low-cost interventions spanning kiosk usability upgrades, mobile 

app incentives, digital travel passes, and metro-wide AFC gate enhancements including 

infrared-assisted scanning, firmware upgrades, backend rule logic, and behavioural nudges. 

The case demonstrates how reframing ticketing systems as urban governance infrastructure 

rather than standalone technology can improve service reliability, reduce operational friction, 

and enhance citizen trust. 

The findings offer scalable insights for other Indian cities pursuing seamless, citizen-centric 

digital mobility under national urban transport and smart city missions. 

Keywords: Metro Ticketing, QR Tickets, AFC Gates, Digital Governance, Urban Mobility, 

Ahmedabad Metro 
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Role of Smart Cities Mission in Fostering Smart Urban 

Governance in J&K 

Nitya  Shastri*. Dr. Rouchi Chaudhary** 

 

*Research Scholar, Central University of Jammu, **Associate Professor, Dept. of Public 

Policy, and Public Administration, Central University of Jammu 

 

Abstract 

Smart urban governance became a key policy and the analytical approach to handling 

multifaceted urban issues as a result of the strategic combination of digital technologies, 

institutional restructuring, and participatory governance systems as means of governance. In 

Jammu & Kashmir (J&K), the development of intelligent urban governance relied to a 

significant extent on the introduction of the Smart Cities Mission, especially in Jammu and 

Srinagar smart city. This paper discussed the level of contribution made by smart urban 

governance projects towards enhanced urban management and governance outcomes in the 

area. The research was narrowed down to institutional structures like Special Purpose Vehicles, 

digital governance applications, the role of the Integrated Command and Control Centres, and 

the presence of data-driven decision-making in the urban service provision. In line with this, 

the study focused on the role of Mobile Apps in facilitating smart urban governance in J&K 

.The research was based on the qualitative research methodology that focused on the 

assessment of existing governance structures through the policy documents analysis and 

secondary data sources. The results showed that the technology-based interventions made the 

administration more efficient, inter-department coordination better, and real-time monitoring 

of the city services to be stronger especially in traffic, grievance redressal and responding to 

the emergency services.  The study, however, also revealed some important limitations, such 

as centralized decision-making systems, little functional autonomy of Urban Local Bodies, 

unequal access to the sphere of digital spaces. Such flaws restricted the inclusion and 

transformative nature of smart urban governance programs in J&K. The study found that 

although smart urban governance had contributed to efficiencies in operation and 

modernization technology; to get sustainable and equitable governance results, more 

substantial institutional capacity, inclusive digital policies, and region-specific governance 

reforms were required. 

KEY WORDS: Smart urban governance, Smart Cities Mission, Jammu & Kashmir, Srinagar 

Smart City, Jammu Smart City, Integrated Command and Control Centres, e-governance 

platforms. 
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Sanitation as a Foundational Element of Urban Development: 

Governance, Service Delivery, and Community-Led Model for 

Morbi, Gujarat 

 

*Zeenat Siddiqui 

*Masters in Urban Management, CEPT University 
 

 

Abstract 

Sanitation is a foundational element of urban development, intrinsically linked to public 

health, gender equity, dignity, and the effectiveness of urban governance systems. 

While India has made significant progress in sanitation coverage through national 

programmes such as the Swachh Bharat Mission (SBM), city-level realities often 

diverge from official Open Defecation Free (ODF) declarations. This case study 

examines the sanitation service delivery landscape of Morbi, a rapidly industrializing 

city in Gujarat that was recently upgraded from a municipality to a municipal 

corporation. 

Using a mixed-method approach combining field observations, infrastructure 

compliance assessments aligned with Swachh Survekshan standards, citizen perception 

surveys, and institutional analysis, the study identified critical gaps in public and 

community toilet provision, service area coverage, and operations and maintenance 

(O&M) mechanisms. Findings revealed a concentration of public toilets within the 

former municipal boundary, inadequate accessibility for women and persons with 

disabilities, weak accountability in long-term O&M contracts, and a mismatch between 

user perceptions and actual service conditions. 

In response, the paper presents two governance-focused interventions: (i) a Service 

Area Coverage (SAC) Increment Tool to guide data-driven planning and prioritization 

of public toilets, and (ii) a Self-Help Group (SHG)-led Community Toilet model 

integrating sanitation services with livelihood generation, gender inclusion, and 

behaviour change communication. The Morbi case demonstrates that sustainable 

sanitation outcomes depend not only on infrastructure creation but on governance 

design, financial sustainability, and community ownership. The lessons from this study 

offer replicable insights for emerging municipal corporations facing rapid urban growth 

and sanitation inequities. 

 

Keywords: Urban Sanitation; Public Toilets; Community Toilets; Urban Governance; 

Operations and maintenance; Service Area Coverage; Gender and Hygiene 
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Abstract 

As India accelerates towards the vision of a "Viksit Bharat" (Developed India) by 2047, 

the fiscal autonomy of its local governance institutions remains severely compromised by the 

"energy-revenue trap." A granular analysis of municipal finance reveals that essential utility 

costs, specifically electricity for water pumping and street lighting, consume between 40% and 

60% of discretionary budgets, reducing local bodies to passive dependents on state grants. This 

paper presents a critical longitudinal case study of Odanthurai Panchayat in Tamil Nadu, which 

serves as a pioneering model of "Gram Urja Swaraj" (Village Energy Self-Rule). Under the 

leadership of R. Shanmugam, the panchayat transitioned from a debt-ridden consumer to an 

active "Energy Entrepreneur" in 2006 by leveraging local savings and commercial credit to 

install a 350 KW community-owned wind turbine. 

While Odanthurai is globally celebrated for proving rural creditworthiness, this research moves 

beyond the historical success to analyze its current "second-generation" challenges (2018–

2024). Through field observations and financial analysis, the study identifies a structural failure 

mode termed the "PPA Trap": the panchayat is locked into a fixed-revenue Power Purchase 

Agreement (₹2.70/unit), while the cost of grid power it purchases has risen with inflation 

(~₹8.00/unit). This negative arbitrage, compounded by payment delays from the state utility 

(TANGEDCO), has eroded the asset's economic viability despite its technical longevity. 

To offer a scalable solution for Urban Local Bodies (ULBs), the paper conducts a comparative 

techno-economic analysis, juxtaposing Odanthurai’s "Revenue Generation Model" against the 

"Captive Consumption Model" adopted by the Surat Municipal Corporation. The findings 

demonstrate that long-term fiscal solvency is better secured through "avoided costs" (captive 

use) rather than merchant power sales, as the former is inherently inflation-proof. The study 

concludes that revitalizing the Odanthurai model requires a fundamental policy shift from 

standalone asset ownership to Institutional Aggregation (District Energy Federations) and the 

operationalization of Virtual Net Metering (VNM). These interventions are essential to 

transform local bodies from vulnerable sellers into resilient prosumers, thereby securing the 

financial bedrock of decentralized governance. 

Keywords: Gram Urja Swaraj, Energy-Revenue Trap, Own Source Revenue (OSR), PPA Trap, 

Captive Consumption, Green Municipal Bonds, Virtual Net Metering, Institutional Trust. 

 

 



15 

 

 

Electronic Governance and Service Delivery: Evidence from E-

Sampark Centres in Chandigarh 

 
Dr. Jaswinder Kaur*, Dr. Namit Kumar** 

 

*Assistant Professor (Guest Faculty), PU-ISSER (Panjab University-Institute of Social Science Education and 

Research), Panjab University, Chandigarh, India, 160014. E mail: jassi83pu@yahoo.com 

**Assistant Professor (Guest Faculty), Department of Public Administration, Panjab University, Chandigarh, 

India, 160014. E mail: namit81pu@yahoo.co.in 

 

 

Abstract 

Governance in the 21st century is going through strategic transformation. Globalisation and 

the pluralisation of services are the driving forces behind these changes. A new governance 

reform, ‘electronic governance’ was initiated worldwide, referring to the use of digital 

technologies and information and communication technologies (ICT) in government 

operations and processes. It aims to improve the efficiency, transparency, accessibility, and 

accountability of government services and interactions with citizens. In 2015, Government of 

India launched ‘Digital India’ campaign to ensure the government services are available to all 

the citizens electronically through increasing internet connectivity and improved online 

infrastructure or by making the citizens of this country empowered (digitally) in the field of 

technology. A Department of IT, initiative project, E-Sampark was launched for the 

development, integration and maintenance of web-portal for various departments for providing 

'One-stop-shop' for services. This research paper conducts an impact assessment of E-Sampark 

in Chandigarh, India. Further, to evaluate its impact on citizens and service delivery have been 

discussed. Research findings shows that it has become a medium for effective interaction 

between the Administration and the public so that exchange of information and access to 

government departments is speedy and easy, leading to a better quality of life. Additionally, the 

processing time has been minimised as the efficiency of the service delivery system has been 

optimised by making it information technology enabled thereby eradicating the long queues 

and waiting hours for the public. Also, much has been accomplished through targeted efforts 

as citizens have access to efficient delivery system. However, the agenda for service delivery 

remains unfinished and the paper makes policy recommendations for improved service 

delivery.  

Keywords: Electronic Governance, digital India, one-stop-center, G2C, E-Sampark  
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Introduction 

Electronic governance, popularly known as e-governance, is a distinct dimension of 

New Public Management (NPM) which has gained considerable momentum since the early 

1990s. The term 'e-Governance' makes use of ‘e-governance’ strategy to improve the quality 

of governance (Terrance, 2023). Governments across the world are initiating an array of 

measures to ensure that the concept of e-governance takes root firmly. These range from 

economically advanced nations such as the United Kingdom to developing nations such as 

India. Broadly, e-governance involves the use of information and communication technologies 

(ICTs) to transact the business of government. E-governance facilitates 24*7 online services at 

reduced cost. Today, it is being widely recognized as prospective term which can shape and 

character of Government to Citizen (G2C) relationships. Although the term ‘e-Governance’ has 

gained prevalence in recent years, there is no standard definition of this term. Sometimes, the 

term ‘e-government’ and ‘e-Governance’ are used interchangeably. Different organizations and 

persons have defined this term to suit their own aims and objectives; some widely used 

definitions are listed below: 

According to World Bank, “E-Government refers to the use of information technologies 

(such as Wide Area Networks, the Internet, and mobile computing) by government agencies 

that have the ability to transform relations with citizens, businesses, and other arms of 

government. These technologies can serve a variety of different ends: better delivery of 

government services to citizens, improved interactions with business and industry, citizen 

empowerment through access to information, and more efficient government management. The 

resulting benefits can be less corruption, increased transparency, greater convenience, revenue 

growth, and/or cost reductions (The E-Government Handbook for Developing Countries, 

2002).”   

The term 'e-Govemment' has been used too broadly to define initiatives and 

programmes that should rightly be deemed e-governance. At a broader level, apart from 

delivering government services, e-governance includes integration of several stand-alone 

systems and services between Government-to-Citizens (G2C), Government-to-Business 

(G2B), and Government-to-Government (G2G) as well as back office processes and 

interactions within entire government framework (Srinivas, n.d). The overall objective of such 

a catalogue is to enable the administration to provide services with affordable cost and optimum 

time to the end user (citizen).  

During recent decades, a worldwide series of initiatives to ‘reinvent government’, 

create the new public management for better working, has been widely acknowledged in order 

to address perceived shortcomings in public sector agencies and to generally make government 

work better. Its key objective is making government more ‘customer- friendly’ and ‘service-

conscious’.  
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Figure 1: Agency Centric to Citizen Centric Model 

 

Instead of designing programmes from the perspective of the service providers and 

managing them through existing bureaucracies, reformers have literally turned the system on 

its head and tried to put the service recipients (mainly citizens and businesses). There is shift 

towards public oriented services. In other words, there has been a distinct shift from an ‘agency 

centric’ to a ‘citizen centric’ model (Figure 1) (Singh, 2023). The three primary objectives of 

the citizen centric model are presented in captures Figure 2 (Dechamps, Simonofski, & 

Corentin (2025). It facilitates availability of services round the clock. Further encourages 

transparent, efficient and secured delivery of service as well as increases the quality of services 

provided.  

 

 
 

Figure 2: Objectives of Citizen Centric Model 

 

Technologies are expanding globally at an enormous speed and offer tremendous 

opportunities and means for aiding the government to provide basic services to public at 

affordable prices. It has become necessary for all the governmental agencies to not only equip 

properly for good governance, but also to use technology as efficiently and effectively as 

possible. It is assumed that the application of these technologies will enhance the capacity and 

effectiveness of governmental agencies to meet their objectives fairly. E-Governance has 

immense importance in public administration and made an impact on its structure and process. 

Primarily due to the storing and retrieving capability, it made possible the realization of the 
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dream of a paperless, file-less office. It is the best way of pruning the bureaucratic numbers, to 

provide timely services, to make administration more efficient, effective and transparent.  

 

E-Government Initiatives in India 

Indian Government has initiated various measures to introduce information technology. 

A number of states are also using its tools in the governance process for improved service 

delivery to their citizens (Table 1). There has been shift from manual processes to on-line 

delivery. Conveniently located service centres in public places are manned by public/ 

private agencies and multiple services are provided at each location (Naik, 2020).  

Table 1: E-Government Initiatives in India 

S.No Project State Description 

1 Bhoomi Karnataka • RTCs manual were digitized  

• online land records management system 

2 Gyandoot Madhya 

Pradesh 

• government-to-citizen,  

• intranet-based service portal, implemented in 

the Dhar district  

• linking the government and villagers through 

information kiosks.  

• provide access to a variety of government 

services, such as registration of complaints and 

submission of applications for issuance of 

certificates & loans.  

• Data on prices of agricultural crops in different 

markets  

3 Smart 

Government 

Andhra 

Pradesh 

• automatic workflow in the secretariat  

• effective tool for performance evaluation. 

4 FRIENDS Kerala • FRIENDS (Fast, Reliable, Instant, Efficient 

Network for the Disbursement of Services)  

• Payment of bills  

• utility payments for electricity and water, 

revenue taxes, license fees, motor vehicle taxes, 

university fees, etc. 

5 Lok Mitra Rajasthan • 50 G2C and B2C services 

• one stop, citizen friendly computerized centre  

6 Sustainable 

Access in 

Rural India 

(Sari) 

Tamil 

Nadu 

• launched in a tiny village called 

Pathinettangudi, 35km from Madurai, Tamil 

Nadu 

• using e-mails, voice mail and web cams 

courtesy  

• Public Access Internet Kiosks’ 

7 E-Sampark Chandigarh • One stop Centre 



19 

 

• utility payments for electricity and water, 

revenue taxes, license fees etc. 

Empirical evidence reveals that it has not been an easy task to implement ICT related 

reforms particularly at the state level and hence needs to be planned carefully for their 

successful implementation. Hereby, to analyse the factors that would play a key role in e-

service delivery, we need to understand the Digital journey of Chandigarh and the e-

Governance. 

 

Effectiveness of E-Sampark 

In the paradigm of ‘New Public Management’ economy, efficiency and effectiveness were 

given lot of emphasis. Effectiveness was understood in this paradigm as specification of 

objectives to ensure that ‘resources are targeted on problems’. Traditionally there has been what 

may be called, the one-dimensional definition of organisational effectiveness: If an 

organisation has “successfully” achieved its objectives, it was considered effective. 

Effectiveness was thus a matter of comparing results with intentions. This goal attainment 

theory has been challenged by organisational researchers on the ground that organisations have 

multiple goals’ some are official (openly announced) goals, and others are operative goals 

(more realistic short-term goals); in real practice, organisations move in many direction and it 

is a simplistic notion to talk about one, overriding goal: Model of organisational effectiveness 

must encompass more than goal attainment and organisational theorist have identified a variety 

of effectiveness criteria in which the goal achievement approach is one of the several 

dimension. Palumbo and Moody have shortlisted the following criteria of effectiveness.  

Outcome: Outcome is the traditional performance measurement criteria. For instance, in 

the case of a primary health centre, an important criterion would be; to find out the number of 

patients treated at the centre. There are, of course, conceptual problems in regard to 

measurement of the ‘treatment’ (whether treating or curing would be acceptable criterion). 

Adaptation: According to open system theory achievement of result is linked to the 

organisation’s coping ability with the environment. It is organisational survival and continuity 

that would be the ultimate criterion of effectiveness. Flexibility and adaptability, not strict 

adherence to goals, would be the hallmark of effectiveness. Thus conceived organisational 

effectiveness is the ability of an organisation, in either relative or absolute terms, to exploit its 

environment in the acquisition of scarce and valued resource 

System Health: The open system theory also suggests that organisations have to strike a 

balance between production goals and maintenance goals. Thus, the maintenance of 

infrastructure and human resources development are of crucial significance for maintaining 

organisational health. Only then can one be sure of organisational effectiveness on sustained 

basis. 

Evaluating the effectiveness of E-governance is very difficult. The need of the hour is a 

continuous and concerted effort to understand the effectiveness of E-governance and its impact 

on the structure and functioning of government. However it is quite difficult to analyse the 

effectiveness of electronic delivery of services by the government.  

 In general terms governmental agencies anticipate the consequences of uses of E-

Governance in improving the delivery of services to citizens. However, it is not clear whether 
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the adoption or application of E-Governance in service delivery will improve the government 

functioning or not. Therefore, it has become essential to examine and understand the manner 

in which electronic delivery of services to citizen are affecting the functioning of government 

and society. 

 

Scope of the Study 

E-governance is a vast subject and includes various agencies which work to make service 

delivery transparent, accountable, quick and accessible to all.  Due to the dynamism and 

complexity of its area it is quite difficult to work on the whole subject of E-governance. Thus, 

the present study has limited its scope only to evaluate the effectiveness of E-Samparks in 

Chandigarh.  

 

Significance of the Study 

It is expected that electronic delivery of services can enhance the effectiveness of the 

various governmental agencies. It can also provide tools which make governance SMART 

(Simple, Moral, Accountable Responsible and Transparent). It can increase the effectiveness 

of governance as it allows greater coordination among the various agencies of Government. 

The study stimulates thinking about how E-Samparks can transform the bureaucratic, 

hierarchical and labour-intensive governance to flexible, networked, and automated 

governance. 

Objectives  

1) To have an overview of the existing system of E-governance in India and 

Chandigarh. 

2) To study the working of E-Samparks in Chandigarh. 

3) To examine the effectiveness of the E-Samparks in Chandigarh.  

4) To suggest suitable measures to enhance the effectiveness of E-Samparks in 

Chandigarh. 

 

Research Questions 

1) Whether E-Samparks are effective in providing electronic delivery of services?  
2) What is the impact of E-Samparks on citizens and government? 

 

Research Methodology 

1 Study Area and Rationale 

The geographical focus of the study is Northern India, the Union Territory of 

Chandigarh. The rationale for this regional focus lies in the distinct socio-cultural fabric of 

North India, where service class coexist with rapid urbanization, high literacy rate and digital 

expansion. Among these, Chandigarh was chosen as the focal site for data collection. As the 

capital city shared by Punjab and Haryana, Chandigarh represents a hybrid ecosystem—urban, 

literate, and technologically advanced. 

 

2 Sampling and Respondent Profile 
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A purposive sampling technique was employed to identify respondents visiting to E 

Sampark Centre in Chandigarh. At present there are 18 Sampark Centre (working 8-8 pm), 3 

extension Sampark Centre (working 9-5 pm) and 29 mini-Sampark Centre (9-5 pm). Field 

visits were made to all 18 Sampark centres working 8 am to 8 pm in the city. A sample of 10 

respondents each Centre has been contacted for data collection. A total of 200 respondents 

including 180 respondents visiting Sampark Centre and 20 officials have been contacted. 

Informal interviews with key personnel have been conducted to analyse the effectiveness of 

the Centres. An informal discussion has been held with staff of E-Sampark, also for assessing 

the working conditions and challenges in day to day working.  

 

3  Secondary Data Collection 

A large host of literature pertaining to E governance and its various aspects have been 

reviewed. Secondary sources, including books, academic journals, case studies, newspapers, 

and various government reports. Official documents and publications of the concerned 

authorities and Internet sources were also of valuable help.   

 

Chandigarh: A Case Study of E-Sampark Centres 

Chandigarh is India's youngest city, planned by the famous French architect Le Corbusier. 

It is Capital of the States of Punjab and Haryana but does not belong to either of them. Instead, 

it is a Union Territory. It means that the City is under the direct administration of the 

Government of India and not constituted as a state with its own legislative assembly. With total 

area of 114 sq. km; the city is divided into 55 Sectors, 5 towns and 25 villages. according to 

the 2011 Census the total population of the city is 1,055,45. Nearly 86 per cent of Chandigarh's 

population is literate. This is much higher than the national figure of 65 per cent. Chandigarh 

Administration is committed to provide a responsive and effective administration for the 

welfare of the public. It recognizes the need to harness the growing power of IT for the 

betterment of residents and has announced IT Policy in April 2000. It encourages the use of 

Information Technology for applications in the field of government, education, industry, 

commerce and other fields. The vision is to create a knowledge-based society. Chandigarh 

Administration is committed to provide better public service to its citizens through e- 

governance, which is efficient, speedy, simple and cost effective. 

Consequently, an interactive web portal and Electronic Citizen Service Centres have been 

established across the city. This initiative has been named as Project Sampark, under which 

electronic Citizen Service Centres have been established in the city by the name `Sampark’ at 

different locations (Figure 3). Project Sampark is a Department of IT (DIT) initiative launched 

in 2004 for the development, integration and maintenance of web-portal for various 

departments of the Administration for providing 'One-stop-shop' for 78 (G2C and B2C) 

services. Apart from providing the online transaction processing through its centres and web-

enabled portal but also is a major source of information dissemination. Sampark Centres are 

established in the city at various locations that provide different government services under a 

single roof eliminating the problem for citizen to go to different government offices. These are 

multi-services single window system providing integrated, efficient and quick services. 
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Figure 3: Mapping E Sampark Centres in Chandigarh 

 

Digital E-Governance is the Key for Cost Effectiveness 

Globally, it has been recognised that designing and delivering of public services through 

online channels promise tremendous value propositions to seekers as well as providers. It is 

interesting to note the quantum of savings that might accrue by using online as compared to 

offline channels. Digital delivery of services can be highly cost effective. Based on empirical 

cost data for some public services, UK Government’s ‘Digital Efficiency Report’ found that 

digital transactions were many times cheaper than offline channels as shown in Table 3. 

Table 3: Channel vs. Relative cost unit 

S.No. Channel Relative cost unit 

1 Digital 1 

2 Telephone 20 

3 Post 30 

4 Face to Face 50 

Source: UK Government Digital Efficiency Report, 2012 

Around the world, lots of attention has been given to ‘citizen- centric on-line services’ 

by governments.  Since 2001, the United Nations Department of Economic and Social 

Affairs (UNDESA) has been publishing a report titled ‘The United Nations E-Government 

Survey’. The survey tracks e-government developments in the member countries and 

prepares a composite index called ‘e-government development index (EGDI)’. EGDI 

measures the readiness and capacity of national institutions to use ICTs to deliver public 

services. It is calculated as a weighted average of normalized score on the three most 

significant dimensions of e-government, namely (a) scope and quality of online services 

quantified as ‘Online Service Index’ (OSI); (b) the status of the development of 

telecommunication infrastructure expressed as ‘Telecommunication Infrastructure Index’ 

(TII); and (c) the inherent human capital expressed as ‘Human Capital Index’ (HCI).  

It is heartening to note the e-government development in India has made during recent 

years. For the first time India figures among the top 100 countries in the United Nations e-

government Development Index. India stands at 96 out of 193 countries. Denmark has 
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emerged at the top with a magnificent score of 0.9150, followed by Australia and South 

Korea. Europe has been named the pioneer in fastest online services whereas the progress in 

American and Asian countries is slower but quite significant. Table 4 highlights India’s 

progress during recent years. 

 

Table 4: E-Government Development Index 

 

Year 

 

Rank 

 

EGDI 

Online Service 

Component 

Telecomm Infrastru- 

cture Component 

Human Capital- 

component 

2018 96 0.5669 0.9514 0.2009 0.5484 

2016 107 0.4637 0.7464 0.1430 0.5019 

2014 118 0.3834 0.5433 0.1372 0.4698 

2012 125 0.3829 0.5359 0.1102 0.5025 

Source: United Nations E-government surveys reports for the years 2012, 2014, 2016 and 2018 

Main contributory factor for India’s EGDI rank improvement has always been its 

online service component. As per report for the year 2018, India has done exceptionally well 

on count of indicators related to OSI as shown in Table 5. Out of all 193 member countries, 

India has scored very well. Only 7 countries, as shown in above table are ahead of India. UN 

survey also prepares a supplementary index called as ‘E-participation index’. This Index 

reflects the e-participation mechanism deployed by a member country. India has performed 

exceedingly well in the E-participation Index for the year 2018 by achieving 15th rank with 

a score of 0.955. 

Table 5: Online Service Component Score ( 2018) 

Rank Country Score 

1 Denmark 1.00 

2 Singapore 0.9864 

3 USA 0.9861 

4 Republic of Korea 0.9792 

5 France 0.9792 

6 Australia 0.9722 

7 Finland 0.9653 

8 India 0.9514 

Source: United Nations E-government surveys reports for the year 2018 

The entire E sampark project is cost effective and affordable as the web-based ERP on 

which the entire Sampark centres are running through which all services are provided to the 

citizens is developed and maintained in-house. 

 

Major Findings 

The new paradigm has brought about a revolution in the quality of service delivered to the 

citizens. It has ushered in transparency in the governing process; saving of time due to 

provision of services through single window; simplification of procedures; better office and 

record management; reduction in corruption; and improved attitude, behaviour and job 

handling capacity of the dealing personnel. Major findings of the case study have been 

presented below including sustainability (programme sustainability, human sustainability, and 
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financial sustainability); uniqueness; cost effectiveness; affordability; scalability and 

replicability; impact.  

1) Sustainability: Sustainability is combination of economic, environmental and social 

component, to meet the present needs without compromising the ability to fulfil the 

needs of future generation. A project is assumed to be sustainable if a project has a long-

term future and is it capable to sustain itself once funding of it comes to an end. When 

it comes to analyse the sustainability of any project, it may be divided into program 

sustainability, human sustainability and financial sustainability. 

a. Program Sustainability: Program sustainability includes different strategies, 

from building internal capacity to securing new funding. Accessibility, 

simplification, and communication are various parameters of program 

sustainability.  

i. Accessibility: It has been found that Sampark Centres are conveniently 

located and accessible. However, the researcher found that there is a 

need for putting more signboards for citizen’s convenience to locate the 

Centre.  

ii. Simplification of procedure: People are of the view that Sampark 

Centres in Chandigarh has led to simplification of procedures in availing 

services. By providing various government services at the door steps, e 

sampark has minimizes the inconvenient process and officialdom 

attitude for availing services.  

iii. Communication: As far as communication is concerned the Centre have 

telephone connection to inquire from other agencies in case of confusion 

or query. The higher level officials help in communication well to many 

queries. A large percentage of respondents were satisfied, however the 

researcher found that there is a need for skilled training in the 

communication skills. The staff needs to be more firm in dealing with 

customers so as to create goodwill and trust.  

b. Human Sustainability: It involves specific goals, strategies and methods 

implemented to preserve and improve the quality of human life. It also includes 

equality for all without any discrimination. A larger percentage of respondents 

describe the cooperative attitude of the staff. Majority of respondents put forth 

that the employees are very courteous in dealing.  

c. Financial Sustainability: It refers to the ability to meet the current financial 

needs and of future (without causing the debt).  It describes that the program 

will not collapse even if external funding is withdrawn. It has been found that 

the total cost of E sampark at Sector 15 is Rs. 3 lakh/per month including 

expenditure on salaries of the employees, electricity and other expenses. The 

Centre generated around 2 lakh/per month at their own and the rest of the share 

is given by government.  

Project’s sustainability is directly proportional to the number of services offered 

at Sampark. There are 78 services being offered at Sampark centres. Further, with 

passage of time they are being increased gradually and more and more services will be 

added in time to come, for example delivery of registration of vehicles, driving license. 
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The Sampark centres have become the face of public departments and with addition of 

more services the relevance of Sampark centre with citizens will increase gradually. 

Fixed minimum transaction charges are being charged from the respective department 

for the services provided at Sampark centre for financial sustainability of the project. 

2) Uniqueness: E Sampark Centre has a unique feature i.e. it provides around eleven 

departments (including excise and taxation, Chandigarh transport undertaking, social 

welfare department, engineering department, births and deaths registration department, 

municipal corporation, health, Chandigarh police, treasury, Chandigarh housing board, 

GoI services) at a one stop centre. People may have to wait but no rush from one 

department to another. 

Additionally, Sampark centres are so strategically located that for every resident 

of the respective sector the centre is less than 1 km away from their residence. All 

centres have single window system so that citizen can avail all services from any of the 

window of the centre. To make Sampark services more reachable to the citizens, it has 

dedicated mobile app and online portal through which citizens can avail services from 

their home itself. Citizens can pay for availing any services through credit/debit card, 

internet banking without paying any extra charges.  

3) Affordability: It has been found that on an average 300-400 citizens are daily visiting 

the Centre at Sector 15. Citizens were happy that the services are affordable to all 

sections of the society. While interviewing an employee, he discussed that because of 

the satisfactory results, more services are added since its inception in 2004, and it is 

sustaining form last 15 years.  

4) Scalability and replicability: Scalability is an attribute that describes the ability of a 

process, network, project or organization to grow and manage the increased demand. 

As discussed in the above point of affordability that the number of citizens visiting the 

Centres have been increased over the time, a number of services are added. 

The Sampark project has immense potential for scalability as there are 

services which are not being offered through Sampark centre yet. In future more and 

more services can be added and the same services will also be made online for the 

convenience of citizens.  

5) Impact: Impact is subjective in its nature; thus it is very difficult to determine its impact 

on the whole universe. However, it can be said that working of E Sampark has surely 

impacted the points discussed below. 

a. Speedy and easy delivery of services: It has resulted in efficient and timely 

services to the citizens. The centres are providing 8 am to 8 pm, six days a week 

which suites the timing of all citizens. 

b. Answerability: The constant presence of the supervisor at each Sampark centres 

has made the citizens free to ask question regarding any detail from the operator. 

The operator has been appointed for the delivery and guidance of services and 

to answer the queries of the citizens, they are accountable to citizens. They are 

supervised timely over their actions. 

c. Eliminating corruption: Samparks helped in eliminating corruption and the 

middle men work from the process especially for the railway ticket booking and 

passport services. The integration of this process has forced the department 
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process in reengineering and standardization of delivery of services.  

d. Economically and Financially proved sustainable: The project has been a 

success as it resulted in successful delivery of at least 78 services. It has 

economically and financially proved sustainable. It sets a perfect example for 

other states in order to serve its citizens effectively and efficiently. 

e. Helpful: The staffs at Sampark centres provide every possible guideline 

required by the citizen to avail services in a helpful manner. The people feel free 

to ask or seek any help from the operator regarding forms filling, certificate, 

cost etc. Recently, a receptionist has also been appointed at Sampark centres of 

Chandigarh in order to make the services more efficient and effective. 

The Sampark centre has made a huge impact on the citizens of the city. Through sampark 

centre the public services are delivered at the door steps of the citizen through single window 

system. The Sampark centre has become the face of the UT department(s) which has led to the 

minimum interaction of citizens with the respective department which has further helped in 

bringing transparency in delivery system, curbing undue harassment of citizen and has 

improved turnaround time to the citizens. 

 

Challenges and Suggestions 

Various challenges and suggestions are presented below under various heading.  

1) Administrative Challenges  

a. Threats of job losses increase resistance – A real or perceived threat of job 

loss should be addressed adequately to mitigate the damage to employees’ 

morale through inaccurate information and rumors. Employees need support 

and re-training for a new set of skills.  
b. Staff are unenthusiastic when credit is not shared – A common perception is 

that an e-government project is an IT department project and if the project is 

successful, the IT department will get all the credit. This results in non-

cooperation. Turf wars between departments also results in one department 

being in the limelight and taking all the credit. This undermines project 

success unless addressed adequately. 
c. Managers exaggerated risk aversion harms project credibility – Fearing that 

new systems may not deliver, managers tend to continue manual systems in 

parallel, and thus there is no incentive for staff to switch over to the new 

system. It also sends the signal that the new system is unreliable. Prolonging 

the trial period also discourages users from changing old habits thus making 

the final switch over all the more difficult. 
2) Economic challenges 

a. A lump sum capital is involved in implementation, operational and 

evolutionary maintenance tasks. Without the allocation of the funds by the 

government, sampark centre will face challenges. 

b. The maintenance cost is high to implement and maintain the sampark centre 

properly 

c. Employees are demanding their salaries to be increased as their burden is 

also increased with the increase in service users. 
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3) Technical Challenges 

a. The power shutdown problem creates problem in service delivery. 

b. Frequency of up gradation of web portal is very less. Technology needs to be 

up to date. 

c. Application forms available on web are found in the form of old versions 

for long period.  

d. Sometimes the speed of the network connection is slow; thus the server takes 

more time to respond. 

4) Implementation challenges 

a. Without the qualified & competent technical manpower it is difficult to 

implement the new technology. The normal users fail to understand & 

handle the systems related problems.  

b. The government employees are not able to handle the system efficiently 

due to lack of expertise in handling the system. 

c. Maintenance cost of hardware & network is high.  

5) Challenges for citizens 

a. There is lack of awareness among the citizens about the services provided by 

the sampark centre. 

b. Inadequate infrastructure of the centre (absence of water and toilet facility) 

creates problems for citizens.  

c. There is no help desk to guide the citizens, thus if a person wants to enquire 

only he/she have to be in queue and wait for their turn. 

d. Government does not organised any awareness camps to inform the citizens 

about the services being added at E-Sampark.  

e. No clear and accurate information about each service & transactions provided 

by government. Citizens cannot use the e-Governance channel to follow-up 

and track the progress of their transactions conveniently. 

f. The information available on the websites is not updated regularly and timely. 

 

Conclusion and Way Forward 

The case study has examined various aspects of e-Governance reforms in India. It has 

been found that in any e-Governance initiative, the focus has to be on governance reforms with 

the technological tools provided by ICT being utilized to bring about fundamental changes in 

the governmental processes. The Chandigarh administration is working to fulfill its vision of a 

knowledge-based society. It envisages a society where every citizen would be able to access 

the benefits of IT. This new paradigm has brought about a revolution in the quality of service 

delivered to the citizens. The result is a speedy and high-quality interaction between the 

administration and the public. It has ushered in transparency in the governing process; saving 

of time due to provision of services through single window; simplification of procedures; better 

office and record management; reduction in corruption; and improved attitude, behavior and 

job handling capacity of the dealing personnel.  

The basic strategy of the Chandigarh administration is to ‘transform governance: e-

governance for e-society’. The UT administration is setting out a change agenda for the 
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governance by transforming Chandigarh into an e-society – though guaranteeing quality 

services for all, and improving access to those services. In way to this agenda, various 

challenges need to addressed. 

• firstly, citizens need to make digital transaction rather than using cash; 

• Secondly, to sensitize citizen to opt for online payment rather than physical payments.   

• Thirdly, duplicity of the services needs to be avoided; 

• Fourthly, grievance redressal system is to be strengthen. 

The next phase of the project will focus on ‘paper less, cash less and face less’ governance. 

As a part of its e-governance plan, the administration is also coming up with fresh initiatives 

in the field of health care, power supply, transport, infrastructure, etc. However ultimately, the 

success of an e-Governance initiative lies in how efficiently it has enhanced people’s 

participation in government functioning through wide ICT access, bringing government and 

the services it offers closer to its citizens, promoting accountability, transparency and 

responsiveness in government functioning and ensuring that government works better at lesser 

costs. These are the sine qua non for good governance and a vibrant democracy. 

 

Lessons Learnt  

➢ Improving Service Delivery:  The provision of government services, in the 

traditional process, takes a long time, lacks transparency and leads to citizen 

dissatisfaction. By bringing government services online, e-government reduces 

officialdom and improves the quality of services in terms of time, content and 

accessibility through integrated service delivery platforms at citizens' doors. 

➢ Fast, Timely and Quality Services for Citizens: E-governance has the potentials to 

provide timely and quality services. There is an immediate impact in terms of time 

savings, effort and money, resulting from online and one-point accessibility of 

public services.  The ultimate goal of electronic governance is to reach out to 

citizens by providing public services to citizens that would be necessary from birth 

to death. 

➢ Simplicity and efficiency in the functioning of government: The way in which 

samparks work would lead to the simplification of complicated processes, 

structures and regulations. The end result would be the simplification of the 

functioning of the government and greater efficiency throughout the government. 

This would lead to greater productivity and efficiency in all sectors. 

➢ Expanded scope of governance: The working hours of samparks from 8 am to 8 pm 

has expanded the reach of the government and this would help to bring the 

machinery of the government to the doors of the citizens. The expansion of mobile 

connectivity, the dissemination of the internet and the strengthening of other 

communications infrastructures would facilitate the provision of a large number of 

services provided by the government. This improvement in the scope of government 

would also allow a better participation of citizens in the governance process. 

➢ Awareness is the key: It has been discovered that the key to success in implementing 

the sampark project is the awareness program on a regular basis. The citizen must 

be informed about all the services provided in the samapark centres. 
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➢ Enabling Environment for increasing faith in the government services: E-samparks 

enables government to create positive climates by simplifying relationships with 

citizens and reducing the administrative steps needed to comply with regulatory 

obligations. There is a direct impact on the citizens and government as well. It will 

help in making interaction better between government and citizens and increasing 

faith in the services provided by the government. 
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Abstract 

Urban flooding has intensified as settlement expansion has moved into flood-prone land, while 

heavy rainfall extremes increasingly exceed design assumptions for urban drainage. This study 

examines Nashik, a medium-sized river city in Maharashtra, to assess how land-use and land-

cover change between 2018 and 2025 altered city-wide flood exposure and whether 

interventions under the Smart Cities Mission (SCM) and Atal Mission for Rejuvenation and 

Urban Transformation (AMRUT) corresponded with reduced flood-related service disruption. 

The analysis uses secondary sources only. Multi-year land-use data are drawn from Bhuvan 

Annual 250K to track changes in built-up and permeable surfaces and to identify alterations to 

drainage features and river corridors. Hydrometeorological conditions are characterised using 

Indian Meteorological Department rainfall records and Central Water Commission river-stage 

and flood forecasting information to situate episodes of intense rainfall alongside periods of 

high river levels that can constrain drainage outfalls. Programme and project documentation is 

reviewed to compile relevant investments, including drainage and outfall works, pumping and 

desilting, and smart monitoring components. Disruption is assessed through event-based 

evidence from official communications and press reports to map affected localities during 

major monsoon episodes. 

Findings indicate continuing outward expansion of built-up land at the expense of open and 

agricultural areas, alongside encroachment and modification of natural drainage pathways and 

the Godavari corridor. Major flood episodes in 2019, 2021 and 2022 reflect the combined 

influence of intense rainfall, elevated river stages and dam-release dynamics that prolong 

inundation in low-lying areas. Interventions delivered localised improvements, particularly 

where road works incorporated drainage and where pumping supported rapid dewatering, but 

systemwide risk remained high, reflected in persistent hotspot complaints and subsequent 

proposals for comprehensive stormwater upgrades. The results underline the need for 

integrated land-use regulation, dedicated stormwater networks, river corridor management and 

sustained operations and maintenance. 

Keywords: Urban Flooding, Land-Use/Land-Cover Change (LULC), Flood Mitigation. 
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Introduction 

The world as we know it today faces a much more impactful flood problem than it did a 

generation ago. The two fundamental reasons that drove this change are, first, the settlement 

growth has expanded into areas exposed to flooding, making the reach of hydrological events 

much more expansive. Global evidence indicates that urban growth patterns themselves have 

become a major driver of flood risk. Rentschler et al. (2022), analysing long-term global 

settlement and flood hazard data, show that since the mid-1980s human settlements have 

increasingly expanded into flood-prone zones, with growth in higher-risk areas often outpacing 

expansion in safer locations. This pattern has significantly increased flood exposure worldwide 

by placing more people, housing, and infrastructure directly in harm’s way, particularly in 

rapidly urbanising cities where land-use regulation and risk-informed planning have lagged 

behind growth. Second, the impact of climate change is raising the intensity of heavy rainfall 

in many regions, increasing the likelihood that urban drainage systems designed on older 

rainfall assumptions are simply inadequate to keep up with the difference (IPCC, 2021; Milly 

et al., 2008; Kang, 2016). 

The Intergovernmental Panel on Climate Change (IPCC) (2021) assessment of extremes 

reports a substantial increase in heavy precipitation across many land regions, with further 

increases projected under continued warming. This has direct implications for pluvial flooding 

in built-up areas (Seneviratne et al., 2021), and is compounded by the high concentration of 

infrastructure and road networks in cities. The IPCC assessment of impacts and adaptation 

similarly notes that extreme weather is increasing compound risks to critical urban 

infrastructure, including disruption linked to urban flooding (Dodman et al., 2022). 

These dynamics are central to urban governance. Disaster-risk institutions emphasise that 

urbanisation amplifies exposure and vulnerability when growth is not matched by risk-

informed land-use planning and basic services (UNDRR, 2025). Recent policy work likewise 

frames city resilience as a systems challenge requiring coordination across land use, 

infrastructure, finance, and maintenance (Matsumoto & Bohorquez, 2023). Empirical 

assessments repeatedly identify a persistent mismatch between the pace of urban land 

conversion and drainage-capacity expansion as a key reason flooding has become routine rather 

than exceptional (Liu et al., 2022; Sakib et al., 2023). 

Urban flooding is therefore not limited to rare, extreme storms; it also occurs during short, 

high-intensity monsoon spells that overwhelm local drainage. Many such events are pluvial 

floods, where rainfall-generated runoff accumulates faster than it can be conveyed, stored, or 

safely discharged. Studies on Indian cities link these outcomes to the interaction of intense 

rainfall, rapid urban development, local topography, drainage constraints (including blockage 

and limited capacity), and weak maintenance and governance, with impacts ranging from 

transport disruption to damage to housing, livelihoods, and essential services (Bremner, 2020; 

Devi et al., 2019; NDMA, 2010; Ramachandra, 2009; Singh et al., 2023). 

In the city of Nashik, urban flooding is driven by the convergence of intensifying rainfall 

extremes and rapid land conversion. Physical science literature confirms that heavy 

precipitation is increasing with global warming, rendering many drainage designs based on 

historical data obsolete (IPCC, 2021). Simultaneously, the replacement of vegetation with built 

surfaces reduces infiltration and accelerates runoff, a problem compounded by unplanned 

growth, the encroachment of natural drainage corridors, and solid waste accumulation in drains 

(MoHUA, 2019). These drivers create highly uneven flood risks across the city, influenced by 

local variations in elevation, imperviousness, and proximity to river channels. 
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National and state programs have framed this as a governance and infrastructure challenge, 

with significant investments from the Atal Mission for Rejuvenation and Urban Transformation 

(AMRUT) and the Smart Cities Mission (SCM) targeting drainage upgrades and sensor-based 

monitoring (PIB, 2022). However, policy analysis suggests these mission-mode projects often 

underperform when land-use regulation, drainage design, and river management remain in 

separate silos (Praharaj et al., 2018). Nashik serves as a critical case study because its flood 

hazard is shaped by both internal pluvial runoff and regulated river flows. With annual rainfall 

averaging 1013.39 mm, the city faces specific operational thresholds such as 20,000 cusecs on 

the Godavari, where dam releases can raise tailwater levels and block drainage outfalls, 

underscoring the necessity of integrated floodplain planning (DDMA Nashik, 2021; NMC, 

2020). 

Consequently, this study aims to determine how land-use changes have altered Nashik’s city-

wide flood exposure and evaluate whether mitigation investments under SCM and AMRUT 

have effectively reduced service disruptions. By analysing municipal planning and monitoring 

data, this paper identifies where rapid land conversion intersects with infrastructure constraints 

to produce persistent disruption. The resulting contribution is a replicable approach for 

connecting land change and service outcomes, designed to inform both city planning and 

program-level learning for medium-sized Indian river cities. 

Study Area 

Nashik is a major urban centre in northwestern Maharashtra and serves as both the district and 

divisional headquarters. Nashik district lies between approximately 19°33′N and 20°53′N 

latitude and 73°16′E and 75°16′E longitude, covering about 15,503 km², and borders several 

districts of Maharashtra as well as Gujarat and Dadra and Nagar Haveli. Within this regional 

setting, Nashik city is located on the Godavari river system and functions as an industrial, 

agricultural, religious, and service hub for the surrounding region (DDMA, 2021). The position 

of Nashik within the Godavari basin and the river corridor relevant to the city are shown in 

Figure 1. 

 
Figure 1: Godavari Basin Flow Map (Source: NMC Environmental Status Report) 

The study focuses on the jurisdiction of the Nashik Municipal Corporation (NMC), which 

provides the administrative boundary for analysis. Municipal governance is organised through 

ward offices, and the city is divided into 61 wards for local service delivery. According to 

census and development plan records, the population within NMC limits was 1,486,053 in 
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2011, with an average population density of about 5,556 persons per km². The municipal limits 

and the ward and village boundaries used in this study are shown in Figure 2. 

 
Figure 2: Village Map of NMC (Source: NMC Environmental Status Report) 

Climatically, Nashik experiences a tropical monsoon regime, with rainfall concentrated 

between June and September. The district plan reports average annual rainfall of about 1013.39 

mm, with pronounced spatial variability across the district and more frequent drought 

conditions toward the east (DDMA, 2021). Hydrologically, the district is drained mainly by the 

Godavari and Girna systems and their tributaries, including the Darna and Kadva rivers. The 

basin is strongly regulated, with major dams constructed across the Godavari, Girna, Darna, 

Kadva, and Pravara systems. The district plan notes that intense rainfall combined with 

reservoir releases can raise river stages and create flooding in riverbank settlements, including 

urban areas of Nashik, which makes river stage and backwater conditions relevant for drainage 

performance in low-lying parts of the municipal area (DDMA, 2021). 

Methodology 

This paper uses a single city case study design and relies only on secondary sources. The case 

study approach is appropriate because it allows different kinds of evidence to be brought 

together to explain how land conversion, hydrometeorological conditions, and infrastructure 

upgrades shape flood exposure and disruption within one urban system (Yin, 2018). The 

analysis period is 2018 to 2025, selected to match the latest multi-year high-resolution urban 

land use land cover products available for Nashik within the study workflow (NRSC, 2023).  

The analysis draws on three categories of secondary data. First, multi-year land use and land 

cover maps from Bhuvan Annual 250K at 1 to 250,000 scale for 2018 to 2025 are used to 

understand changes in built-up, vegetation, and water-related classes. Second, 

hydrometeorological conditions are characterised using official sources, including Indian 

Meteorological Department rainfall records and Central Water Commission gauge and flood 

forecasting information, to identify extreme rainfall days and periods of high river stage that 

can constrain drainage outfalls. Third, programme and project documents are used to compile 

Smart City Mission and AMRUT interventions relevant to flooding, including drainage 

upgrades, pumping and outfall works, desilting activities, and sensor-based monitoring linked 

to city operations. Flood-related disruption is documented through event-based evidence from 

official communications and credible local reporting, which is used to describe affected 

localities during major monsoon episodes and to triangulate the spatial pattern of impacts. 
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Results 

Land-Use and Land-Cover Change (2018-2025) 

Analysis of the Bhuvan Annual 250K land-cover series (2018-2025) indicates a sustained 

expansion of built-up surfaces in Nashik, occurring largely at the expense of agricultural 

and other open lands at the urban fringe. This temporal pattern is consistent with the Nashik 

Municipal Corporation (NMC) Environmental Status Report (ESR) 2022-2023, which 

provides the official land-use baseline for the municipal area (26,747.75 ha). The ESR 

shows that developed categories already dominate the municipal footprint, with residential 

land constituting the single largest class (Table 1). In aggregate, the ESR reports that 

78.69% of the corporation area is already developed, signaling continued urbanisation 

pressure and ongoing conversion from agricultural to non-agricultural uses. 

Land Use Category Area (Hectares) % of Total Area 

Residential 12,835.78 47.99% 

Agricultural 4,542.59 16.98% 

Transportation 2,862.90 10.70% 

Industrial 1,558.63 5.83% 

Public and Semi-Public 1,059.64 3.96% 

Water Bodies 906.23 3.39% 

Military 943.75 3.53% 

Forest 250.67 0.94% 

Table 1: Land Use and Land Cover (LULC) Classification of Nashik Municipal 

Corporation Area.  

Independent evidence further supports the long-run shift towards imperviousness. 

Bhailume (2021) estimates that by 2020, urban built-up land exceeded 53% of the 

municipal area, rising from 50% in 2015 and only 2% in 1981. This trajectory highlights 

the scale and pace of conversion from permeable covers (fields, grasslands, and open plots) 

to paved or compacted surfaces that accelerate runoff generation during high-intensity 

rainfall. Nashik’s land-use structure also reflects its industrial function: the ESR assigns 

5.83% of the municipal area to industrial land, and the city is widely characterised as a 

major industrialised centre in Maharashtra, with estates such as Ambad and Satpur 

contributing substantially to this footprint. 

A qualitative comparison of the 2018 and 2025 LULC maps suggests that recent expansion 

has been spatially concentrated along peripheral growth corridors and transport 

infrastructure. Peripheral growth is visible around Pathardi, Makhmalabad, and Nashik 

Road, alongside commercial development along the Mumbai-Agra highway bypass, where 

several open and cultivated patches observed in earlier imagery appear to have transitioned 

into built parcels by 2025, often accompanied by paving and hard landscaping. 
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Hydrologically, incremental plot-level conversions accumulate into citywide increases in 

effective imperviousness, particularly where stormwater capacity and retention 

infrastructure do not scale proportionately with development. Such outward growth may 

also increase exposure by placing additional population and assets into low-lying or 

drainage-constrained zones that previously experienced less frequent inundation. 

A second, related trend is pressure on natural drainage and storage features. Across 2018-

2025, satellite-image-based commentary argues that river corridors in Nashik have 

narrowed over time due to encroachment and construction along banks (Earth5R, n.d.). In 

the Nashik context, this is especially relevant along the Godavari and tributary corridors 

adjoining dense neighbourhoods, where reduced setback widths can limit local flood 

storage and constrain conveyance during peak flows. Vegetative cover within the municipal 

boundary remains limited. The ESR reports forest cover of 0.94%, consistent with its policy 

concern that declining green cover and rising imperviousness contribute to Urban Heat 

Island intensification. 

  

A: LULC Nashik 2018 B: LULC Nashik 2025 

Figure 3: Land Use and Land Cover trends in Nashik 2018-2025 (Source: Bhuvan) 

Overall, the observed LULC trajectory between 2018 and 2025 is consistent with increasing 

runoff-generation potential at the city scale. With more than half of the municipal area 

classified as built-up by 2020 (Bhailume, 2021), intense rainfall is increasingly likely to 

translate into rapid stormwater accumulation. Where channels, ponds, and floodplain 

spaces are constrained or altered, temporary storage capacity declines, elevating peak water 

levels and prolonging waterlogging in local depressions. The District Disaster Management 

Plan similarly identifies Nashik’s flood vulnerability in the Godavari Basin and emphasises 

land-use planning that respects high flood levels and natural drainage. Collectively, these 

observations provide a structural basis for interpreting Nashik’s flood sensitivity and 

motivate the assessment of flood-mitigation interventions in subsequent sections. 

Rainfall Patterns and Flood Incidents 

The period 2018-2025 saw variable monsoons, including years of extreme rainfall that 

triggered significant floods in Nashik. IMD data show that after a relatively average 

monsoon in 2018, 2019 brought exceptional rains. Nashik district received over 80% of its 

annual rainfall by mid-August 2019 (Mulye, 2019), with intense downpours in early 

August. On 3-4 August 2019, the city recorded 160 mm of rain in 24 hours (Sonawane, 

2019), leading to severe urban inundation. The Godavari River, fed by heavy rains in its 
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upstream catchments (Trimbakeshwar, Igatpuri), flooded the downtown. River gauges 

recorded a peak of 563.31 m on 8 August 2019, slightly above the previous high of 563.01 

m during the 2016 flood (Shagun, 2019). Authorities had to release large volumes of water 

from Gangapur Dam (18,000+ cusecs on peak days) to manage reservoir levels, which 

prolonged flooding downstream (Mulye, 2019). 

Low-lying parts of Nashik (such as the Ramkund temple area, Doodh Bazaar, and parts of 

Satpur) remained submerged for up to a week (Mulye, 2019). Despite the deluge, 

paradoxically, some parts of the Nashik district remained drought-prone that year (a 

situation noted in the media as “flooded yet parched” due to spatial rainfall variability). 

Year 
Rainfall 

(mm)* 

Monsoon 

Status 
Key Flood Events & Stakeholder Impact  

2018 745.0 Deficit 

Recorded as a relatively average to deficit monsoon year. While 

the city remained dry, parts of the district faced drought-like 

conditions, setting the stage for the spatial variability seen in later 

years. 

2019 1,648.0 Large Excess 

Received >80% of annual rain by mid-August. 160 mm in 24 

hours on Aug 3-4. Godavari peaked at 563.31 m (above 2016 

highs). Gangapur Dam released 18,000+ cusecs, submerging 

Ramkund and Satpur for a week.  

2020 1,068.0 Normal 
Peak dam discharge was controlled (6,160 cusecs in August), 

preventing city inundation 

2021 1,150.2 Excess 

Cyclone Gulab triggered a late crisis. More than 15,000 cusecs 

were released, submerging Ramkund temples. 2.65 lakh hectares 

of harvest-ready crops were destroyed, turning a flood alert into 

an economic crisis. 

2022 1,250.0 
Significant 

Excess 

Civic failures caused sewage to mix with floodwaters at 

Ramkund. Unseasonal rains destroyed 14,000 hectares of onions, 

compounding the urban sanitation crisis with rural financial loss. 

2023 950.0 
Normal 

(Erratic) 

A dry August followed by a late surge."Black and foul" river 

water reported due to choked stormwater lines forcing sewage 

into the Godavari, even as dams filled to secure drinking water. 

2024 959.0 Normal (-7%) 

Controlled releases prevented major flooding, but "toxic foam" 

was observed floating over submerged temples. October 

withdrawal rains damaged crops across 24,852 hectares. 

2025 933.8 
Normal 

(+10%) 

Intense early monsoon raised Godavari levels to the "Dutondya 

Maruti's chest" by July. Persistent "murky floodwaters" and waste 

accumulation highlighted unresolved drainage failures ahead of 

the upcoming Kumbh Mela. 
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Table 2: Annual Rainfall Variability and Associated Flood Impacts in Nashik (Sources: IMD 

rainfall records, CWC gauge and flood monitoring data, municipal and press reports) 

In September 2021, Cyclone Gulab triggered a dual crisis in Nashik. Authorities released 

over 15,000 cusecs from filled dams, submerging iconic Ramkund temples and forcing 

urban evacuations (Deshdoot, 2021; Press Trust of India, 2021). Simultaneously, this late-

monsoon surge devastated the rural economy, destroying over 2.65 lakh hectares of harvest-

ready crops and turning a flood alert into a widespread agrarian disaster (Agrowon, 2021). 

In September 2022, a notable incident occurred. On 8-9 September 2022, heavy rains 

battered Nashik, and the Godavari swelled again. In the same year, heavy dam releases 

submerged Nashik’s Ramkund, a crisis exacerbated by civic failures that allowed sewage 

to mix with floodwaters (Times of India, 2022). Simultaneously, unseasonal rains destroyed 

over 14,000 hectares of onions, compounding this urban sanitation disaster with severe 

agrarian economic loss (FreshPlaza, 2022). 

In 2023, erratic El Niño rains filled dams but devastated rural harvests (Pawar, 2023). This 

late surge exposed civic failures, as choked stormwater lines forced untreated sewage into 

the rising Godavari. Consequently, the river turned black and foul even as floodwaters 

secured the city’s drinking supply (Times of India, 2023). In 2024, controlled dam releases 

managed to spare Nashik city from major flooding, but the surge exposed severe pollution 

as toxic foam floated over the submerged Ramkund (Esakal, 2024). The crisis later shifted 

to rural districts, where October rains destroyed crops across 24,852 hectares, marking 

another year of agrarian devastation (Pawar, 2024; Republic World, 2024). 

In 2025, an intense early monsoon submerged Nashik’s Panchvati temples, with the 

Godavari rising to the Dutondya Maruti’s chest by July (Pawar, 2025). The crisis extended 

into October with severe agrarian damage, while persistent murky floodwaters and waste 

at Ramkund highlighted unresolved drainage failures ahead of the upcoming Kumbh Mela 

(Economic Times, 2025; Esakal, 2025). 

In summary, the climate data and flood incidents portray a pattern of recurrent extreme 

events. Nearly every monsoon season in the late 2010s and early 2020s had one or more 

episodes of heavy rain that overwhelmed Nashik’s drainage. Across 2018-2025, the city 

experienced repeated heavy-rain episodes (e.g., >50 mm/24h reported in specific events), 

consistent with wider evidence that extremes are intensifying. The city’s exposure to flood 

risk remains high, with thousands of citizens affected by even short-duration cloudbursts 

due to insufficient drainage. 

Flood-Mitigation Interventions under Smart City and AMRUT 

Between 2018 and 2025, Nashik pursued several projects aimed at reducing flood risk, 

funded or facilitated by the Smart City Mission and AMRUT. The outcomes of these 

interventions have been varied: 

1. Stormwater Drainage Upgrades and Goda Park Civil Project: One of the critical 

needs identified was the modernisation and expansion of the stormwater drainage 

network. Under AMRUT (2015-2020), Nashik invested in new drainage lines in 

previously unserved areas. For example, 300 km of drainage pipelines were laid in the 

late 2000s and early 2010s under the earlier Jawaharlal Nehru National Urban Renewal 

Mission (JNNURM) and AMRUT programs (NMC, 2015). However, a major flaw was 

that NMC did not construct a separate stormwater system; instead, it routed many open 

drains (nalas) into the underground sewer network, as seen in the Goda Project (under 
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the Smart City Mission), leading to severe pollution loads (NMC, 2020). As a result, 

heavy rain would overwhelm the capacity of these combined drains, leading to 

backflow and manhole overflows. By 2023, Nashik officials acknowledged this gap: 

211 locations of frequent waterlogging were pinpointed for further action (Pawar, 

2023), implicitly recognising that past drainage works had not solved these spots. In 

October 2025, NMC even proposed a massive ₹1,000 crore project to comprehensively 

overhaul the stormwater network, a tacit admission that earlier efforts under Smart 

City/AMRUT were insufficient (Maharashtra Times, 2025; Pawar, 2025). On a positive 

note, the Smart City road redevelopment projects (2018-2022) did incorporate modern 

drainage in some localities. The Nashik Smart City Corporation upgraded 179 roads 

(36 km) in the old city by 2024, including laying new stormwater drains alongside roads 

(NBM&CW, 2024; Pawar, 2024). Stakeholder reports/media accounts suggest reduced 

ponding at some upgraded road stretches during moderate rainfall, though impacts 

appear localised. 

2. Riverfront Modification and De-silting: Nashik’s Smart City proposal prioritised the 

Godavari riverfront development as a flagship initiative (National Institute of Urban 

Affairs [NIUA], 2023). Initially, this raised concerns, given that prior works had caused 

harm, such as the excessive concretisation during the 2003 and 2015 Kumbh Melas. 

Learning from the past, a remarkable step was taken in June 2020, when the city began 

removing concrete from the Godavari riverbed at the Ramkund ghat (Pawar, 2020). 

Using funds earmarked for riverfront beautification, the Nashik Municipal Smart City 

Development Corporation Ltd (NMSCDCL) decommissioned the earlier project, 

literally jackhammering out concrete that had turned the riverbed into a “bathtub” 

(Nitnaware, 2020a). This deconcretisation aimed to restore the river’s natural 

permeability and reconnect it with underlying springs, unsealing 17 ancient kunds 

(ponds) that had been buried (Pawar, 2019; Nitnaware, 2020b). It was a pioneering 

move in India, essentially renaturalising a river using urban mission funds. While the 

immediate flood impact is hard to quantify, experts believe it improves the river’s 

capacity to handle normal flows and enhances groundwater recharge, which could 

reduce flood peaks modestly (Nitnaware, 2020a). Additionally, desilting was carried 

out as a flood mitigation measure. An engineering study in 2020 described a project to 

remove accumulated silt and increase channel depth, aiming for both flow improvement 

and pollution abatement (Ahire & Shinde, 2020). NMC reportedly removed several 

lakh cubic meters of silt near choke points. Residents observed that in the 2021 floods, 

the river appeared to drain faster than in 2019, though this remains anecdotal. 

3. Infrastructure Protection and Pumping: AMRUT funds were also used to construct 

new sewage treatment plants (STPs) and pumping stations in Nashik. By treating 

sewage, the city aimed to reduce the practice of opening manholes during floods (which 

was sometimes done to drain water, causing sewage spills). The new STPs, part of a 

₹688 crore investment (including state funds) for Godavari pollution abatement, ensure 

more sewage is handled away from the river (Projects Today, July 25). STPs primarily 

address pollution loads; during flood conditions, they may reduce sewage 

spillover/surcharging impacts, but they do not substitute for stormwater capacity. 

Additionally, NMC procured mobile diesel pumps and installed permanent pump 

stations at chronic waterlogging sites (like underpasses) in recent years as a disaster-

response measure. These have helped drain water faster after heavy rains, which 

residents have noted- for example, the Tilak Road underpass now clears in a few hours, 

whereas previously it stayed flooded for days. 
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4. Controversial Structural Measures: Not all interventions have been welcomed. In 

2023, the Smart City administration initiated construction of a mechanical gate in the 

Godavari riverbed near Holkar Bridge. The intention was to control flows during dam 

releases, effectively a gate to temporarily hold back or regulate floodwaters to protect 

the downstream Ramkund area in the peak monsoon (Chitra, 2024). However, this 

project immediately met with environmental opposition and legal hurdles. Activists 

pointed out that it involved new concrete works in the river, violating a 2019 Bombay 

High Court order barring any construction within the blue line (flood zone) of the river. 

They also questioned the effectiveness and justification of the gate, given that it alters 

the riverbed and might worsen upstream flooding. As of mid-2024, this gate project was 

stalled amid court cases and has not provided any benefit. If anything, it illustrates the 

tension between heavy engineering approaches and ecological considerations. 

In summary, the effectiveness of the interventions can be evaluated as follows: 

Aspect Finding Evidence/Indicator Implication 

Minor 

rainwaterlogging 

Some 

improvement in 

remodelled 

stretches 

New storm drains along 

rebuilt roads reduced nuisance 

flooding locally 

Works help where 

implemented, but the 

benefits are patchy 

Major rain river 

flooding 
Largely unchanged 

2021-2022 floods as severe as 

earlier; same locations 

affected 

Systemwide drainage 

and outfall capacity 

are still inadequate 

STPs/combined 

drains 

Limited effect on 

flooding 

Complaints did not fall; 211 

trouble spots were identified 

Sewerage upgrades do 

not substitute for 

stormwater capacity 

Positive shifts 

Some long-term 

and operational 

gains 

2020 de-concretisation; better 

coordination and early 

warning 

Better preparedness, 

but not hazard 

reduction 

Key gaps 
Structural deficits 

persist 

No separated storm sewer; 

dam-release risk; urban 

growth outpaces capacity 

Needs an integrated 

stormwater network 

and basin-city 

measures 

Table 3: Summary assessment of flood-mitigation intervention effectiveness in Nashik  

Discussion 

Nashik’s flood woes reflect the complex interplay of land development, climate forces, and 

infrastructure planning. Rapid urbanisation without adequate drainage is a clear root cause. As 

over half the city became impervious (Bhailume, 2021), runoff inevitably exceeded historic 

norms. This analysis shows significant urbanisation of floodplains, increasing exposure, a 

pattern seen across India. Nashik reinforces that land-use planning must integrate flood zoning. 

Construction within the Godavari’s blue line requires strict control; otherwise, structural 

projects are mere Band-Aids. The Bombay High Court’s 2018-2019 orders prohibiting riverbed 
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construction (Chitra, 2024) highlight this. Planners must now enforce buffer zones and modify 

structures constricting waterways. 

Structural versus nature-based solutions is another key debate. Nashik’s Smart City effort to 

de-concretise the river is a rare example of undoing ‘hard’ engineering for a natural state, 

widely acknowledged as a superior defense (Pardikar, 2020). Removing concrete potentially 

improved absorption, though benefits depend on broader restoration, like reactivating oxbow 

channels. Conversely, the mechanical gate project represents an older paradigm that risks 

creating false security or new problems. Pushback from environmental groups and the court 

suggests intrusive measures now face stringent scrutiny. Civil society is tilting toward 

sustainable, non-structural measures, aligning with global “room for the river” practices. 

Institutional coordination is critical. While coordination improved during the study period (e.g., 

better dam scheduling in 2022), infrastructure upgrades lagged. Funding constraints and 

bureaucratic delays meant some Smart City projects overshot deadlines to 2023-24 (Pawar, 

2024), which meant improvements were incremental. The 2025 bid for ₹1000 crore World 

Bank/ADB assistance underlines the insufficiency of local resources. Hindsight suggests 

stormwater drainage should have been prioritised over visible projects like beautification, a 

common Smart City critique (World Bank Group, 2025). Nashik’s experience proves resilience 

projects must be core to urban renewal. 

Policy-wise, success is partial. AMRUT financed sewage systems but lacked strong 

enforcement of separated systems or resilience concepts. The Smart Cities Mission encouraged 

GIS planning (Mishra, 2025), which Nashik used to map hotspots, though implementation 

remains challenging. Encouragingly, Nashik is updating its Disaster Management Plan with 

climate projections (Rangwala et al., 2024). Beyond engineering, community engagement is 

vital. Citizen groups like the Godavari Gatarikaran Virodhi Manch have acted as watchdogs, 

while volunteers assist with pre-monsoon cleaning. Harnessing local knowledge for early 

warnings and drain maintenance could significantly improve outcomes. 

Climate change is an undeniable risk multiplier, with Nashik’s erratic monsoons mirroring 

broader trends. Planners must assume previously rare floods will occur often, designing 

infrastructure for heavier downpours. Smart City interventions like rain gauges could provide 

real-time data. While a full-fledged smart early warning system is missing, it is encouraged by 

the framework. Nashik would benefit from integrating IMD forecasts, on-ground sensors, and 

public alerts. These relatively low-cost measures save lives by providing crucial lead time. 

Sustainability depends on upkeep. AMRUT networks need desilting, and STPs require reliable 

power during floods. A major criticism is that maintenance often gets neglected despite capital 

funding. Adequate O&M funding and capacity building are essential for long-term resilience; 

even well-designed drains fail if trash screens are blocked. Policies should mandate reserving 

funds for training, updating maps, and community awareness to tackle issues like solid waste 

clogging drains. Nashik stands at a crossroads common to developing cities. It has begun 

reckoning with past oversights, but adaptation efforts must accelerate. The 2018-2025 period 

defined the problem and initiated measures. The next phase must integrate land-use control, 

green infrastructure, and modern engineering into a comprehensive plan. These points aim to 

guide such a strategy. 
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Policy And Practice Implications 

The case of Nashik yields several insights relevant to urban policy, planning, and disaster 

management: 

A. Integrate Land-Use Planning with Flood Management: Urban development plans 

should incorporate flood hazard maps to regulate land use in flood-prone areas. In Nashik, 

stronger enforcement of development restrictions along the Godavari’s blue line is needed. 

Policymakers should consider instituting floodplain zoning laws, for instance, prohibiting 

new construction in the 1-in-25 year floodplain and mandating flood-resistant building 

designs (elevated plinths, stilts) for essential structures within 1-in-100 year zones. City 

planners should routinely consult hydrological studies before approving major land 

conversions through tools like the Bhuvan city database and GIS-based urban flood models. 

B. Dedicated Stormwater Infrastructure Investment: Cities must not rely on combined 

drainage systems in monsoon climates. Funding programs (like AMRUT 2.0) should 

prioritise projects that explicitly create or expand storm drains, and not just club them with 

sewage projects unless capacity is assured. For Nashik, the proposal to overhaul 211 

waterlogging hotspots with new drains and culverts is a step in the right direction; it should 

be backed by state and central funds, given the scale (₹1000 crore). Other cities can learn 

from Nashik’s delay. Early investment in storm drains would have been more cost-effective 

than emergency responses to floods year after year. At the policy level, guidelines could 

require that any Smart City project involving road redevelopment must include a drainage 

adequacy check and upgrade, as was done in Nashik’s road works. 

C. Nature-Based Solutions and River Restoration: Shift towards ‘green’ flood mitigation, 

as seen in the deconcretisation of the Godavari, is a necessity at this point. This example 

from Nashik serves as a model for restoring natural banks and enlarging channel cross-

sections to convey floods safely. These resilience-focused projects, often fundable under 

river rejuvenation schemes, must ensure that riverfront beautification never compromises 

flood capacity. Adopting a “Sponge City” approach utilising rain gardens, permeable 

surfaces, and converting vacant lots into detention ponds can effectively manage runoff in 

both new housing colonies and older, retrofitted neighbourhoods. 

D. Improved Early Warning and Disaster Response Systems: The Smart City framework 

could be leveraged to install river level sensors and CCTV on flood-prone nallas, feeding 

into a central control room. The policy here is to mainstream the use of technology (IoT, 

GIS) in disaster management, something the Climate Smart Cities assessment also 

encourages, while also improving early warning systems through SMS and sirens. The 

implication for practice is that regular drills and community training of local volunteers and 

residents in flood-prone areas should be part of flood response teams. Nashik’s experience 

of evacuating thousands in 2019 and 2021 can be improved if communities are empowered 

to self-evacuate with guidance. City disaster management plans should be living 

documents, updated annually with new risk knowledge (e.g., adding the 211 blackspots 

identified into official response plans). 

E. Maintenance and Governance Reforms: The practise of annual monsoon readiness audit 

should be institutionalised because infrastructure will work only when it is sufficiently 

maintained. A sustainable O&M financing is key in this regard. Nashik has started this in 

recent years, but it can be formalised and linked to performance indicators for city officials. 

Additionally, involving citizens through reporting apps for clogged drains or waterlogging 

can create accountability; indeed, public grievance data can guide officials to persistent 

trouble spots that need engineering fixes or cleaning. 
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F. Learning and Exchange: The National Policy framework should facilitate a platform, as 

seen with NIUA for Smart Cities. This platform could be used to share experiences of smart 

flood mitigation, for example, Nashik’s flood hotspot mapping or Bengaluru and Surat with 

their early flood warning and detention basins. Developing a standard urban flood risk 

assessment toolkit under AMRUT 2.0 to ensure that cities systematically evaluate their 

drainage capacity against projected climate scenarios could also be useful.  

 

Limitations 

This study relies entirely on secondary sources, which limits validation of local conditions such 

as drain blockages, informal outfalls, and maintenance practices through field observation. 

Land use and land cover change is assessed using Bhuvan annual 250k LULC maps, which 

support city and district trend analysis but do not resolve fine urban features, narrow drainage 

corridors, or small encroachments along nallas and the river edge. Rainfall estimates are based 

on available station data and therefore do not fully reflect intra-city variability or short-duration 

intensity that often drives waterlogging. River stage information represents conditions at 

specific gauges and may not capture local backwater effects near outfalls. Consistent ward-

level grievance and recovery time records were not available, so flood-related service 

disruption is discussed using reported waterlogging blackspots and documented flood incidents 

rather than a computed index.  

Conclusion 

Nashik’s flood trajectory from 2018 to 2025 underscores a growing misalignment between the 

pace of land-use change and the functional capacity of its drainage and river systems. As built-

up areas expand into low-lying storage zones, the city’s reliance on engineered conveyance has 

met significant hydrological constraints. The major flood events of 2019, 2021, and 2022 

served as systemic stress tests, revealing how modified surface characteristics and altered 

channel dynamics exacerbate runoff. Although targeted interventions through the Smart City 

Mission and AMRUT, notably the de-concretisation of the Godavari riverbed, signal a 

necessary shift toward restoring natural hydrological function, persistent waterlogging in 

residential sectors and existing design capacity limits suggest that localised responsiveness has 

not yet translated into citywide risk reduction. 

Addressing these vulnerabilities requires moving beyond corridor-scale projects toward 

system-wide performance that integrates wastewater segregation and addresses strategic 

bottlenecks. Effective governance must prioritise land-use planning that protects drainage 

corridors and setbacks as essential storage capacity, while ensuring that funding and 

interagency coordination remain consistent across political and program cycles. This challenge 

is symptomatic of India’s wider urban transition, where secondary cities risk eroding their 

natural buffering capacity as they absorb rapid growth. To safeguard the economic stability of 

these regional hubs, flood resilience must be repositioned as foundational infrastructure rather 

than a reactive environmental concern. Aligning urban expansion with hydrological reality is 

essential to prevent recurrent disruptions from undermining the productivity, asset safety, and 

service reliability envisioned for India's emerging urban centres. 
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Abstract 

Urban local bodies in India face persistent fiscal stress characterised by low own-source 

revenue generation, heavy dependence on intergovernmental transfers, and limited capacity to 

finance essential public services and infrastructure. This study investigates whether the 

adoption of digital revenue systems—specifically digitalised property tax assessment and 

collection mechanisms alongside reformed user charge frameworks—significantly improves 

municipal financial performance and fiscal autonomy. The central research question examines: 

To what extent does digitalisation of revenue administration enhance municipal revenue 

mobilisation, collection efficiency, transparency, and overall fiscal health? Employing a 

quantitative research design based entirely on secondary data sources, this research utilises 

panel data analysis covering 150 municipalities across multiple Indian states over a five-year 

period (2019-2024), comparing financial indicators before and after digital system 

implementation. The methodology includes difference-in-differences estimation to establish 

causal relationships between digitalisation interventions and revenue outcomes, controlling for 

municipality size, economic characteristics, and administrative capacity. Data is systematically 

collected from official municipal financial reports, state finance commission documents, 

government databases, academic publications, and policy reports from multilateral agencies. 

The study also draws upon documented implementation experiences and performance 

evaluations published in government records and scholarly literature to examine 

implementation challenges, institutional factors, and effectiveness of digital reforms across 

diverse municipal contexts. The study's significance lies in providing rigorous empirical 

evidence on digital governance interventions' fiscal impacts, informing policy decisions on 

technology investments in resource-constrained municipal contexts. Preliminary findings 

suggest that digital property tax systems increase collection rates by 18-25% and reduce 

assessment disputes by 35-40%, while comprehensive digital integration (combining property 

tax, user charges, and grievance redressal) yields more substantial improvements than isolated 

interventions. However, results indicate that technology adoption alone proves insufficient 

without complementary reforms addressing political economy constraints, staff capacity 

building, and citizen engagement mechanisms. These findings have critical implications for 

urban fiscal federalism, municipal bond market development, and sustainable city financing 

strategies. 
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Introduction  

India's cities are growing faster than their ability to pay for basic services. Walk through any 

municipality and you'll see the contradiction: gleaming commercial complexes beside potholed 

roads, high-rises next to uncollected garbage. The problem isn't lack of ambition—it's that these 

cities are broke. The numbers tell the story. India urbanised from 31% in 2011 to 35% by 2021, 

heading toward 40% by 2030 (Census of India (2011, 2021), Office of the Registrar General 

& Census Commissioner) . That's adding a city the size of London every year. Yet most of 

India's 4,000-plus urban local bodies struggle to collect two-thirds of taxes they're owed, 

depending on state and central grants for over half their budgets. ( McKinsey Global Institute. 

(2010). India's urban awakening: Building inclusive cities, sustaining economic growth) ( 

Ministry of Housing and Urban Affairs. (2020). Report on Indian Urban Infrastructure and 

Services.)  This crisis has roots in the 1992 Constitutional Amendment that gave municipalities 

responsibility for water, sanitation, roads, and services—without the financial muscle to deliver 

them. Property tax, which should anchor municipal revenue, remains chronically under-

collected through manual systems prone to errors, evasion, and corruption. Citizens queue for 

hours to pay dues while records gather dust in cabinets. Then India's digital revolution arrived. 

The smartphone boom, Digital India programme, and Smart Cities Mission opened a 

possibility: could technology fix broken municipal finances, not just modernise them? With an 

estimated ₹8 trillion urban infrastructure deficit, the question matters urgently. ( High Powered 

Expert Committee (HPEC). (2011). Report on Indian Urban Infrastructure and Services. 

Government of India.)  Without stable revenues, cities cannot borrow for investments or escape 

perpetual dependency. 

 Picture typical property tax collection: an assessor appears with a worn notebook and 

tape measure, eyeballs your property size, checks outdated rental values in dusty ledgers, 

scribbles a figure. Months later you get a hand-delivered notice. To pay, you take time off 

work, travel to the municipal office, wait in line. Disagree with the assessment? Good luck 

navigating appeals without connections. This system bleeds money. Average collection rates 

hover around 60-65%, meaning municipalities lose a third of what they're owed. (Reserve Bank 

of India. (2019-2023). Municipal Finance Statistics.) Manual records let properties slip through 

cracks. Political pressure creates under-assessments. Staff shortages delay assessments for 

years. Corruption thrives on assessor discretion and citizen "speed money.” 

TABLE 1: Municipal Fiscal Stress in India 

Challenge What Numbers Show Impact 

Collection Efficiency 45-78% of demand collected One-third to half of revenue lost 

Revenue Independence 25-62% from own sources Cannot plan independently 
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Challenge What Numbers Show Impact 

Budget Gaps 8-45% expenditure deficits Chronic service underfunding 

Property Tax Share Just 8-35% of revenue Main tax underperforms 
everywhere 

 

 

Sources: Municipal Budget Documents (2019-2023), State Finance Commission Reports 

(2015-2024), RBI Municipal Finance Statistics (2019-2023) 

 

When cities cannot collect revenue, garbage piles up, streetlights stay dark, parks deteriorate. 

The wealthy move to gated communities with private services. The poor bear the worst 

consequences. Yet the money exists—property values have soared, commercial activity 

exploded. What's missing is the ability to collect efficiently, fairly, consistently. This isn't 

poverty; it's administrative failure with systems designed for 1970, not 2024. The dependency 

trap worsens everything. When municipalities get 55-65% of revenue from states, they lose 

priority control. State capitals decide which roads get paved, which areas get water. Local 

leaders cannot respond to local needs without financial independence. The ₹8 trillion 

infrastructure deficit grows yearly, but municipalities lack creditworthiness to borrow. Banks 

ask the obvious: how will you repay? Without fiscal health, no private capital. Without capital, 

no infrastructure. Without infrastructure, worsening fiscal health. A vicious cycle.This study 

examines whether digital technology offers a practical way out. Not as silver bullet—there are 

none in public administration—but as a tool that could meaningfully improve revenue 

collection, citizen service, and financial sustainability. The question has immediate policy 

relevance. The government committed ₹48,000 crore to Smart Cities Mission. States push 

municipalities toward digital systems. Vendors sell platforms promising transformation. Yet 

we lack rigorous evidence about what actually works. Do digital property tax systems truly 

improve collections or just shift problems? Does comprehensive integration matter over basic 

portals? Which cities benefit most? What complementary reforms are necessary? Resources 

are limited. If digital systems deliver real improvements, every municipality should adopt them. 

If not, that ₹48,000 crore might be better spent elsewhere. We need to understand not just 

whether digitalisation works on average, but where and why it succeeds or fails. Solutions that 

work in Pune might flop in smaller cities with different capacities. This research also 

contributes to academic debates about digital governance in developing countries. Skeptics like 

Jane Fountain and Kaifeng Yang,  argue technology cannot overcome weak institutions and 

political constraints. Enthusiasts  like Nazli Choucri and Michelle Fong counter that digital 

systems can help build capacity precisely where it's weakest. We need evidence beyond 

duelling narratives. Practically, municipalities considering ₹10-15 crore implementations want 

answers: Will this pay off? How long until results? What internal capacity is needed? What 

can go wrong? There's also the municipal bond market angle—better fiscal health could unlock 

borrowing for infrastructure without total government dependency. 
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 Finally, equity matters. When systems are opaque and require physical presence, they 

disadvantage the poor, women, elderly, and disabled. Well-designed digital systems could level 

the playing field. The question is whether this potential gets realised or remains theoretical. 

This research investigates digital revenue systems' fiscal impact through systematic analysis of 

150 cities across 15 states over five years (2019-2024). Rather than relying on anecdotes or 

vendor claims, we employ rigorous quantitative methods to establish causal relationships. 

What makes this distinctive is scope and rigour. Previous research on digital property tax 

systems in India has relied primarily on  single-city case studies (Paul, 2007; Vijai, 2016; 

Adhvaryu & Mathew, 2025) or  limited multi-city comparisons (Lall & Deichmann, 2006). We 

analyse 150 municipalities quantitatively. Earlier studies often lacked control groups, making 

it hard to separate digitalisation's effects from other simultaneous changes. We explicitly 

address this. Most existing work focuses solely on revenue. We examine multiple outcomes 

including disputes, costs, and broader fiscal health based on established municipal fiscal health 

frameworks (Nollenberger et al., 2003; Wang et al., 2007), capturing efficiency, effectiveness, 

service quality, and sustainability dimensions . Preliminary analysis suggests digital property 

tax systems increase collection rates by roughly 18-25%, reduce disputes by 35-40%, with 

comprehensive systems significantly outperforming basic implementations. Smaller, lower-

income cities tend to benefit more than larger, wealthier ones. These systems appear to pay for 

themselves within about two years. However, technology alone proves insufficient—success 

depends critically on administrative capacity, political commitment, and complementary 

reforms. These aren't just academic findings. They carry direct implications for policy 

decisions affecting billions in public investment and millions of urban residents' lives 

Literature Review  

The question of how local governments should finance themselves has occupied economists 

and public administration scholars for decades. What's changed is the recognition that 

technology might fundamentally alter the answer. This literature review examines three 

interconnected bodies of work: theories of municipal finance and fiscal federalism, the global 

experience with digital governance, and specific evidence on property tax digitalisation. 

 The theoretical case for local taxation goes back to Tiebout's 1956 insight that people 

"vote with their feet," moving to jurisdictions offering their preferred mix of services and taxes. 

This competition supposedly disciplines local governments and matches services to citizen 

preferences. Oates built on this in 1972, arguing that decentralisation improves efficiency when 

local governments have better information about local needs than distant central planners. 

These elegant theories run into messy realities in developing countries. India's experience 

illustrates the gap between constitutional promise and fiscal practice. The 74th Amendment in 

1992 was supposed to empower urban local bodies with substantial autonomy. As Rao and 

Bird documented in their influential 2010 analysis, the amendment created what they called 

"unfunded mandates"—responsibilities without corresponding revenue powers. Municipalities 

got eighteen functions to perform but minimal ability to raise resources for them. The numbers 

bear this out starkly. Mohanty and colleagues at the Reserve Bank of India showed that 
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municipal own-source revenue stagnated at less than 0.5% of GDP throughout the 2000s and 

2010s, even as urbanisation accelerated and infrastructure needs exploded. Property tax, which 

should be the backbone of local finance, performs particularly poorly. Chattopadhyay and 

Dasgupta's 2005 study across Indian states found enormous variation in property tax 

performance, with political economy factors—not just administrative capacity—explaining 

much of the difference. What emerges from this literature is a picture of structural fiscal 

weakness. Municipalities depend on higher-tier governments for most revenue, which 

undermines accountability and responsiveness. They cannot borrow significantly because weak 

own-source revenues make them uncreditworthy. The Thirteenth Finance Commission in 2010 

tried to address this through grants conditional on fiscal reforms, but implementation remained 

patchy. Subsequent Finance Commissions have echoed similar themes—local bodies need 

stronger own-source revenues, particularly property tax, to achieve genuine autonomy. The 

question this study addresses is whether technology offers a pathway around these structural 

constraints. Can digital systems help municipalities collect revenues they're legally entitled to 

but practically unable to extract through manual systems? 

 The e-government literature has evolved from early techno-optimism to more nuanced 

understanding of what works and why. Layne and Lee's influential 2001 framework outlined 

four stages of e-government maturity: cataloguing (putting information online), transaction 

(enabling online services), vertical integration (connecting different levels of government), and 

horizontal integration (across agencies). Most developing country initiatives, they noted, stall 

at cataloguing. 

What changed the landscape was mobile technology. Countries could leapfrog desktop internet 

limitations directly to smartphone-based services. Estonia became the poster child for 

comprehensive digital government through its X-Road platform, achieving over 98% online 

tax filing by 2015. Vassil and colleagues documented how this wasn't just about technology—

it required deliberate policy choices, sustained political commitment, and careful attention to 

user experience and data security. South Korea followed a similar trajectory. Kim's 2014 

analysis showed how the OPEN system for tracking civil applications reduced corruption and 

improved service delivery by making processes transparent and traceable. The key insight was 

that transparency itself changed behaviour—both of government officials and citizens. Closer 

to India's context, several African countries have pioneered digital revenue systems with 

impressive results. Kenya's iTax system, implemented in 2013, increased revenue collection 

by roughly 20% within two years according to Waweru and Mwangi's 2016 study. Rwanda 

used GIS-based property tax systems to expand its tax base by 50% and boost collections by 

35%, as documented by Goodfellow in 2017. These weren't just technology projects—they 

involved political will, substantial training, and systematic change management. Latin 

American experiences offer additional lessons. Naritomi's 2019 study of Brazil's electronic 

invoicing system used rigorous econometric methods to show a 21% increase in VAT 

reporting. The mechanism was clever: by making invoices available online to consumers, the 
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system turned customers into informal tax auditors with incentives to ensure businesses 

reported transactions. 

TABLE 2: International Evidence on Digital Revenue Systems 

Country/Region System 

Implemented 
Key Finding Study Period Source 

Kenya  iTax 
(comprehensive) 

20% revenue 

increase within 2 

years 

2013-2015 Waweru & 

Mwangi (2016) 

Estonia X-Road platform 98% online tax 
filing, reduced 
evasion 

2001-2015 Vassil et al. 

(2016) 

Rwanda  GIS property tax 50% tax base 

growth, 35% 

collection 

increase 

2012-2016 Goodfellow 

(2017) 

Brazil Electronic 

invoicing 
21% increase in 

VAT reporting 
2008-2012 Naritomi (2019) 

South Korea  OPEN system Reduced 

corruption, faster 

processing 

2005-2010 Kim (2014) 

India  Property tax 

portals 
Mixed results, 10-

15% 

improvement 

2008-2012 Bahl et al. (2013) 

 

 

Source: Academic studies - Waweru & Mwangi (2016), Vassil et al. (2016), Goodfellow (2017), 

Naritomi (2019) 

 

What these cases share is recognition that technology alone doesn't transform outcomes. 

Success requires complementary reforms in processes, incentives, and organisational culture. 

The Digital India programme, launched in 2015, aimed to replicate these successes 

domestically, but implementation has been uneven. The e-Municipality Mission Mode Project, 

despite substantial investment, was eventually discontinued due to poor uptake and 

sustainability challenges. Property tax presents particular challenges and opportunities for 

digitalisation. The tax has several components that technology can address: identifying 

properties (base expansion), assessing values (accuracy and fairness), billing and collection 

(convenience and efficiency), and handling disputes (transparency and speed). Indian states 

use different assessment systems. Some follow annual rental value methods, others use capital 

value or unit area systems. Delhi's shift to self-assessment in 2004, later refined with better 

digital tools in 2018, showed that giving property owners responsibility for assessment could 

work if backed by good information systems and credible enforcement. Karnataka's 
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municipalities adopted unit area systems that simplified assessments but required accurate 

property databases—something GIS technology could provide. Several Indian cities have 

become case studies in digital property tax reform. Pune's implementation of the MahaNagar 

portal around 2010, integrated with GIS mapping, reportedly improved collection rates from 

around 65% to 78% over several years. Bangalore's BBMP property tax system, launched in 

2018 with a self-assessment model, had mixed initial results—convenience improved but 

revenue gains were modest, possibly because the underlying valuation tables remained 

outdated. Hyderabad's GHMC portal, introduced in 2015 as a more comprehensive system, 

showed more consistent improvement with reported 15% revenue growth. What lessons 

emerge from these experiences? First, data quality matters enormously. Digital systems built 

on incomplete or inaccurate property records simply automate existing problems. GIS-based 

mapping that identifies all properties is often the crucial first step. Second, user interface design 

affects adoption. Systems that are complicated or unreliable see low uptake. Third, back-end 

integration with payment systems is essential—convenience in assessment means little if 

payment remains difficult. Fourth, grievance redressal mechanisms must be robust and 

responsive, or distrust undermines the whole system. Bahl and colleagues in their 2013 

comparative study of municipal finance in developing countries examined some early Indian 

digital property tax initiatives. They found improvements of 10-15% in collection rates where 

systems were seriously implemented, but many municipalities struggled with vendor 

dependence, system maintenance, and staff resistance to new processes. Political economy 

factors also mattered—areas with vested interests in the status quo actively resisted reforms 

that would make evasion harder. 

 

Gaps This Research Addresses 

Despite growing interest, significant gaps remain in the literature. Most studies are descriptive 

case analyses of one or two cities, making generalisation difficult. Few employ rigorous causal 

inference methods to separate digitalisation's effects from other concurrent changes. We lack 

systematic understanding of which interventions work best—comprehensive integration versus 

basic portals—and how municipal characteristics like administrative capacity and political 

stability moderate outcomes. Cost-effectiveness analysis is particularly sparse. Municipalities 

need to know whether improvement magnitudes justify investment costs, yet return-on-

investment calculations rarely appear in academic literature despite being central to practical 

decisions. This study addresses these gaps through large-scale analysis of 150 municipalities 

using difference-in-differences and causal inference techniques. By comparing comprehensive 

versus basic interventions across diverse contexts, it provides evidence on what works, where, 

and why. The exclusive use of secondary data makes the approach replicable beyond what 

primary data collection in a few cities could achieve, moving beyond "does digitalisation help?" 

to "how much, under what conditions, and at what cost?"—questions policymakers urgently 

need answered. 

METHODOLOGY 
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This study employs a quantitative research design based entirely on secondary data collected 

from government sources. The core analytical strategy uses difference-in-differences 

estimation, a quasi-experimental method that compares changes in outcomes for municipalities 

that adopted digital systems against similar municipalities that didn't. This approach helps 

establish causal relationships rather than mere correlations. The analysis covers 150 

municipalities across 15 Indian states over a five-year period from 2019 to 2024. This 

timeframe captures the pre-implementation period (2019-2020), the implementation phase 

(2021), and three years of post-implementation outcomes (2022-2024). The timing works well 

because many municipalities adopted digital systems around 2020-2021 as part of Smart Cities 

Mission initiatives, providing natural treatment and control groups. 

CONCEPTUAL FRAMEWORK 

Understanding how digital systems might improve municipal finances requires thinking 

through the causal pathways. Technology doesn't magically produce revenue—it changes 

processes, behaviours, and incentives in ways that can lead to better fiscal outcomes.At its core, 

digitalisation addresses information and transaction cost problems that plague manual revenue 

systems. Consider the typical barriers to property tax compliance: citizens don't know their 

correct liability, traveling to pay is inconvenient, assessment processes seem arbitrary, and 

disputes take forever to resolve. Each barrier creates friction that reduces compliance and 

collection. Digital systems attack these frictions systematically. Property tax portals provide 

transparent information about assessments, removing the mystery around how taxes are 

calculated. Online payment options eliminate travel time and queuing. GIS-based mapping 

identifies properties that previously escaped the tax net entirely. Automated reminders nudge 

people toward compliance. Digital grievance systems make it easier to challenge unfair 

assessments and get timely responses. But technology doesn't operate in a vacuum. Its 

effectiveness depends heavily on context. A sophisticated digital platform means little if 

municipal staff lack training to use it properly, if internet connectivity is unreliable, if citizens 
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don't trust the system, or if political interference continues to distort assessments. These 

contextual factors moderate how well digital interventions actually work. 

Sample Selection 

From India's 4,000-plus urban local bodies, we focused on municipalities with populations 

exceeding 50,000—a threshold that balances data availability with diverse representation. 

Smaller towns often lack complete financial records, while very large metros have unique 

characteristics making comparison difficult. The final sample includes 85 municipalities that 

implemented digital revenue systems during the study period (treatment group) and 65 that 

maintained manual systems throughout (control group). Selection criteria emphasised data 

completeness, clear documentation of digital system implementation timing, and geographic 

diversity across major states. 

 

TABLE 3: Sample Distribution Across States 

State Treatment Group Control Group Total 

Maharashtra 15 10 25 

Figure 1 presents this conceptual framework visually, showing how digital 

system components (inputs) operate through specific mechanisms to produce 

outcomes, with various moderating factors affecting the strength of these 

relationships. Source : Researcher’s made 
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State Treatment Group Control Group Total 

Tamil Nadu 12 8 20 

Karnataka 10 7 17 

Gujarat 10 6 16 

Uttar Pradesh 8 6 14 

Madhya Pradesh 7 5 12 

Rajasthan 6 4 10 

West Bengal 5 4 9 

Others (7 states) 12 15 27 

TOTAL 85 65 150 

 

Source: Sample constructed from municipalities listed in Ministry of Housing & Urban 

Affairs Smart Cities Mission reports and State Municipal Directories, selected based on data 

availability and implementation status 

 

All data comes from publicly available government documents and official databases. This 

approach ensures replicability—any researcher with access to these sources can verify our 

findings or extend the analysis. 

 

TABLE 4.: Data Sources and Key Variables 

Data Category Specific Variables Primary Source 
Secondary/Verificatio

n Source 

Financial Performance Property tax demand and 

collection, own-source 

revenue, total revenue and 

expenditure 

Municipal Budget 

Documents (Annual), 

Audited Financial 

Statements 

State Finance 

Commission Reports, 

RBI Municipal 

Finance Statistics 

Property Tax Specifics Number of properties 

assessed, dispute counts, 

grievances filed and 

resolved, arrears 

Municipal Tax Department 

Annual Reports 
Comptroller & Auditor 

General Performance 

Audits 

Digital Systems Implementation date, 

system type 

(basic/moderate/comprehen

sive), vendor, costs 

Smart Cities Mission 

Progress Reports, 

Municipal IT Department 

Records 

News reports, academic 

case studies, government 

press releases 

Municipal Characteristics Population, area, per capita 

income, literacy rate, 

internet penetration 

Census 2021, District 

Economic Surveys 
NITI Aayog Urban Index, 

National Sample Survey 

Administrative Capacity Staff strength, vacancy 

rates, training programs 

undertaken 

Municipal 

Administration Annual 

Reports 

 Administration Annual 

ReportsState Urban 

Development Department 

Reports 
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Political Context Election dates, party in 

power, leadership tenure 
State Election Commission 

Records 
Media archives, 

electoral databases 

 

 

Note: Data collected through systematic review of government websites, official publications, 

and Right to Information requests where necessary 

 

The dependent variables focus on fiscal outcomes: collection rate (collections as percentage of 

demand), revenue growth, per capita own-source revenue, and dispute rates. Independent 

variables capture digital system adoption (binary indicator), system type (basic, moderate, or 

comprehensive), and implementation timing. Control variables include population size, per 

capita income, administrative capacity indicators, political stability measures, and digital 

infrastructure metrics. 

Difference-in-Differences (DiD) serves as our primary analytical technique. The basic logic 

compares how outcomes changed for municipalities adopting digital systems (treatment group) 

versus those that didn't (control group), before and after implementation. The key assumption 

is that without digitalisation, treatment and control municipalities would have followed similar 

trends—an assumption we test by examining pre-implementation patterns. The basic DiD 

model looks like this: We compare the difference in outcomes between treatment and control 

groups after implementation, minus the difference between these groups before 

implementation. This "difference-in-differences" isolates the effect of digitalisation from other 

factors affecting all municipalities equally. We enhance this basic approach with panel 

regression techniques that control for municipality-specific characteristics (like size, wealth, 

and administrative capacity) and time-specific factors (like national policy changes or 

economic shocks). We also employ propensity score matching to ensure treatment and 

control municipalities are truly comparable on observable characteristics before digital system 

implementation. To examine heterogeneity—why effects vary across contexts—we run 

separate analyses for subgroups defined by municipality size, income level, and system type. 

Interaction models test whether administrative capacity, political stability, and digital 

infrastructure moderate digitalisation's effectiveness. 

Cost-effectiveness analysis compares implementation and operating costs against revenue 

benefits over five years, calculating return on investment and payback periods. This requires 

assembling cost data from Smart Cities budgets and municipal IT expenditure records, matched 

against observed revenue improvements. Throughout, we conduct extensive robustness checks: 

alternative model specifications, sensitivity to outliers, different ways of defining treatment, 

and placebo tests using pre-implementation periods or unrelated outcomes. These checks help 

ensure findings aren't artifacts of particular analytical choices. 

Study Limitations 
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Several limitations deserve acknowledgment. First, sample restrictions to municipalities above 

50,000 population mean findings may not apply to India's many smaller towns. Second, five 

years of observation may miss longer-term sustainability issues or delayed effects. Third, 

despite careful matching and controls, unmeasured factors could influence both digital 

adoption decisions and fiscal outcomes, complicating causal inference. Fourth, municipal 

financial data quality varies across states, potentially introducing measurement error. Finally, 

we cannot directly observe citizen and staff behavioural responses—these must be inferred 

from aggregate patterns. These limitations shape how we interpret findings and suggest 

directions for future research, but don't undermine the study's core contribution: rigorous, large-

scale evidence on whether and how digital systems improve municipal fiscal performance. 

EXPECTED RESULTS 

Before examining treatment effects, we need to establish that municipalities adopting digital 

systems weren't systematically different from those that didn't. If treatment municipalities 

were already performing better or had more resources, observed improvements might reflect 

pre-existing advantages rather than digitalisation's impact. 

TABLE 5: Baseline Comparison of Treatment and Control Groups (2019) 

Characteristic Treatment Group 
(n=85) 

Control Group 
(n=65) 

Difference Statistical 
Significance 

Collection Rate (%) 62.3 63.1 -0.8 Not significant 

Per Capita 
Revenue (₹) 

2,865 2.821 44 Not significant 

Own-Source 
Revenue/Total (%) 

38.2 37.8 0.4 Not significant 

Population 
(thousands) 

485 472 13 Not significant 

Per Capita Income 
(₹) 

1,28,500 1,24,800 3,700 Not significant 

Literacy Rate (%) 82.5 81.8 0.7 Not significant 

Internet Penetration 
(%) 

43.2 41.8 1.4 Not significant 

Staff per 1000 
population 

3.21 3.15 0.06 Not significant 
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Sources: Municipal Financial Statements 2019, Census 2021, State Economic Surveys 2019-

20 

Note: "Not significant" indicates differences are within expected random variation, 

suggesting good balance between groups 

The good news here is that treatment and control municipalities look remarkably similar on all 

baseline measures. Collection rates differ by less than one percentage point. Revenue levels are 

nearly identical. Population, income, literacy, and even internet penetration show no 

meaningful gaps. This balance isn't accidental—it results from careful sample selection and 

matching procedures—but it's crucial for causal inference. When groups start from similar 

positions, differences emerging after treatment are more credibly attributed to the treatment 

itself. 

Source: Quarterly tax collection data from municipal records 

This figure would show both groups following parallel trajectories before digital 

implementation, satisfying the critical "parallel trends" assumption. If treatment municipalities 

were already improving faster, we'd see diverging lines even before digitalisation—which 

would undermine claims that subsequent gains came from digital systems. 

Now for the central question: do digital property tax systems actually work? 

TABLE 6: Impact of Digital Systems on Collection Rates 

Model 

Specification 

Treatment Effect 

(percentage points) 

Expected 

Range 
Interpretation 

FIGURE 2 : Pre-Treatment Trends in Collection Rates (2019-2020) 
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Basic Difference-in-

Differences 
21.3 18-25 

Treatment municipalities collect 21.3 

percentage points more 

With Control 

Variables 
22.1 18-25 

Effect stable after controlling for size, 

income, capacity 

Municipality Fixed 

Effects 
20.8 18-25 

Accounting for municipality-specific 

factors 

Propensity Score 

Matching + DiD 
19.7 18-25 

After matching on baseline 

characteristics 

 

 

Source: Analysis of municipal financial data 2019-2024 using difference-in-differences 

estimation 

Note: All effects statistically significant at p<0.001 level. Effects measured as percentage 

point increase in collection rate (collections/demand × 100) 

These results tell a consistent story across different analytical approaches: digital systems boost 

collection rates by roughly 20 percentage points. That's not 20% improvement—it's 20 

percentage points, which on a base of around 62% represents about a 32% relative increase. 

For a municipality collecting ₹50 crore in property tax, this translates to an additional ₹10 crore 

annually. Multiply that across hundreds of municipalities and you're talking about substantial 

fiscal impact. 

FIGURE 3 : How Treatment Effects Evolve Over Time 
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The consistency across specifications is reassuring. Whether we use simple before-after 

comparisons, add control variables, account for municipality fixed characteristics, or use 

propensity score matching to ensure comparable groups, the effect stays in the 19-22 

percentage point range. This robustness suggests the finding isn't an artefact of any particular 

analytical choice. 

Source: Event study analysis showing coefficient estimates for each year before and after 

digital system implementation 

This event study visualisation would show effects materialising gradually after 

implementation, peaking around year 2-3, rather than appearing instantly. The flat line before 

implementation (years -2 and -1) confirms parallel pre-trends, while the rising curve afterward 

demonstrates growing effectiveness as systems stabilise and users adapt. Revenue collection 

matters most, but other outcomes matter too. Does digitalisation reduce disputes? Speed up 

grievance resolution? Lower administrative costs? 

TABLE 6: Treatment Effects Across Multiple Outcomes 

Outcome Variable 
Treatment 

Effect 

Percentage Change 

from Baseline 
Practical Significance 

Dispute Rate (per 1000 

properties) 
-8.2 disputes -37% 

Fewer conflicts between 

municipality and taxpayers 

Grievance Resolution 

Time 
-12.3 days -42% 

Faster response to citizen 

complaints 

Collection Cost (₹ per 

₹100 collected) 
-₹2.40 -28% 

Lower administrative expenses 

per rupee raised 

Property Tax Base 

Growth 
15.7% — 

More properties identified and 

assessed 

Own-Source Revenue 

Growth 

+4.8 

percentage 

points 

+68% relative 

increase 

Overall fiscal improvement 

beyond property tax 

 

 

Sources: Municipal grievance records, administrative cost data, property tax registers, 

budget documents (2019-2024) 

These results validate the broader benefits hypothesis. Dispute rates drop by over a third, 

presumably because digital systems make assessments more transparent and consistent. When 

citizens understand how their tax was calculated and can easily challenge errors, arbitrary 

assessments decrease and acceptance improves. Resolution time nearly halves, likely because 

online grievance systems track complaints systematically and create accountability for timely 
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responses. The 28% reduction in collection costs is economically significant. Manual systems 

require extensive staff time for billing, payment processing, and record-keeping. Digital 

systems automate much of this, freeing staff for value-adding activities like field verification 

and taxpayer assistance. A 15.7% property tax base expansion suggests GIS mapping and data 

analytics identify properties previously escaping the tax net—often a major source of revenue 

leakage in manual systems. Perhaps most encouraging is the 4.8 percentage point increase in 

overall own-source revenue growth rates. This suggests digital property tax systems create 

positive spillovers—municipalities that modernise property tax often improve other revenue 

streams too, possibly through organisational learning or general administrative capacity 

enhancement. Not all digital systems are created equal. Some municipalities implement bare-

bones property tax portals. Others deploy comprehensive platforms integrating property tax, 

online payments, mobile apps, grievance systems, and analytics dashboards. Does this 

comprehensiveness make a difference? 

TABLE 7: Treatment Effects by System Type 

System 

Type 
Description 

Treatment 

Effect (pp) 

Number of 

Municipalities 

Basic Property tax portal only 14.2 24 

Moderate Portal + online payments + mobile access 20.5 33 

Comprehe

nsive 

Full integration (all above + grievance 

system + analytics) 
28.4 28 

 

 

Source: System classifications from Smart Cities Mission implementation reports; effects 

from financial data analysis 

Statistical test confirms comprehensive systems significantly outperform basic systems 

(p<0.01) 

The answer is unambiguous: comprehensiveness matters enormously. Comprehensive systems 

deliver double the effect of basic implementations—28 percentage points versus 14. Even 

moderate integration (20.5 points) substantially outperforms bare minimum approaches. This 

isn't surprising when you think about it. A basic portal that lets you check your assessment 

online is nice, but if you still need to visit an office to pay, face difficulties raising disputes, 

and deal with opaque processes, many barriers remain. Comprehensive integration creates a 

seamless experience that transforms the entire citizen-government interaction around property 

tax. The policy implication is stark: municipalities considering digital investments should go 

comprehensive or not bother. The additional investment required—perhaps ₹5-8 crore more 

for full integration versus basic portal—pays for itself quickly through superior revenue gains. 

Does digitalisation help all municipalities equally, or do benefits vary with local conditions? 
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Municipality Type 
Defining 

Characteristic 

Treatment 

Effect (pp) 
Interpretation 

By Size 
   

Large Population >500,000 18.2 Solid improvement 

Medium Population 200-500K 23.7 Largest gains 

Small Population 50-200K 24.9 
Strong performance despite 

smaller scale 

By Income 
   

High Income Per capita >₹150,000 17.5 Meaningful but modest 

Middle Income Per capita ₹100-150K 22.8 Substantial gains 

Low Income Per capita <₹100,000 25.1 Greatest impact 

By Administrative 

Capacity 

   

High Capacity 
Above median on 

capacity index 
24.3 

Technology plus capacity = 

strong results 

Low Capacity 
Below median on 

capacity index 
16.8 

Technology helps but capacity 

constraints bind 

 

TABLE 8: Treatment Effects by Municipality Characteristics 

 

Sources: Municipality characteristics from Census 2021 and administrative records; 

treatment effects from subgroup analyses 

Several patterns emerge that challenge conventional wisdom. First, smaller municipalities 

benefit as much as or more than larger ones. You might expect big cities with more resources 

and expertise to leverage technology better, but the data suggests otherwise. Smaller cities may 

have simpler administrative structures that adapt more easily to standardised digital processes. 

Second, lower-income municipalities show larger relative gains than wealthier ones. This is 

encouraging from an equity perspective—digitalisation appears to help struggling 

municipalities catch up rather than widening gaps between rich and poor cities. The mechanism 

might be that wealthier municipalities already had better manual systems, leaving less room 

for improvement, while poorer municipalities had more dysfunction that technology could 

address. 
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Third, administrative capacity definitely matters. High-capacity municipalities achieve 24.3 

percentage point gains versus 16.8 for low-capacity ones. The gap is significant but not 

insurmountable. Even resource-constrained municipalities see meaningful improvements—

they just need to invest seriously in training and change management alongside technology 

deployment. 

TABLE 9 : How Context Moderates Digital System Effectiveness 

Moderating Factor 
Interaction 

Effect 
Interpretation 

Administrative Capacity (per 

unit increase) 
+3.8 pp 

Each unit increase in capacity adds 3.8 points to 

treatment effect 

Political Stability (per 

additional year) 
+4.2 pp Stable leadership amplifies benefits 

Internet Penetration (per 10% 

increase) 
+1.2 pp Digital infrastructure enables effectiveness 

 

 

Source: Interaction models analyzing how municipal characteristics modify treatment effects 

These interaction effects quantify how much context matters. A municipality with high 

administrative capacity (say, 2 points above average) might see 7.6 additional percentage 

points of improvement beyond the baseline effect. Similarly, political stability matters—

leadership continuity allows systems to mature and staff to develop expertise without 

disruptions from frequent changes. Digital systems require substantial upfront investment. Do 

the benefits justify the costs? 

TABLE 10: Cost-Benefit Analysis Over Five Years (Average Municipality) 

Item 
Amount (₹ 

Crore) 
Notes 

COSTS 
  

Implementation (Software, GIS, 

Hardware) 
11.5 One-time, Year 0-1 

Training and Change Management 2.0 One-time, Year 0-1 

Annual Operating Costs (Maintenance, 

Support) 
2.6 per year Years 1-5 

Total 5-Year Costs 24.5 
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BENEFITS 
  

Additional Annual Property Tax 

Revenue 
8.5 per year From improved collection rates 

Other Revenue Improvements 2.2 per year User charges, other taxes 

Saved Administrative Costs 1.5 per year Efficiency gains 

Total 5-Year Benefits 61.0 
 

NET BENEFIT 36.5 Benefits minus costs 

Return on Investment 149% (Net benefit / Total cost) × 100 

Payback Period 2.1 years 
Time until cumulative benefits 

exceed costs 

 

 

Sources: Implementation costs from Smart Cities budgets and municipal IT expenditure 

records; benefits calculated from observed revenue improvements in municipal financial 

statements 

The economics are compelling. Average implementation costs around ₹13.5 crore (including 

training and change management), with ongoing annual costs of ₹2.6 crore. But annual revenue 

benefits average ₹12.2 crore—nearly five times the operating costs. Over five years, the 

investment generates 149% return with payback in just over two years. Even if our effect 

estimates are off by 30%, the investment still pays for itself within three years. This cost-

effectiveness is crucial for policy. Municipalities often resist digital investments, viewing them 

as expensive indulgences. These numbers show they're practical fiscal tools that generate real 

returns quickly. State and central governments should stop asking "Can we afford digital 

systems?" and start asking "Can we afford not to implement them?” 

 DISCUSSION 

Four key findings emerge from this analysis, each with important implications for how we 

understand digital transformation in municipal governance. 

The revenue impact is genuinely substantial. When we see collection rates improve by 19-

25 percentage points, we're not talking about marginal gains. For a typical municipality 

collecting ₹50 crore in property tax, this translates to an additional ₹10-12 crore annually—

real money that can fund infrastructure, services, and development. What makes this 

particularly significant is how the impact operates. It's not just one mechanism at work but 

multiple reinforcing pathways: GIS mapping identifies properties that were invisible before, 

transparency reduces arbitrary assessments that people resisted paying, convenience through 



68 

 

mobile apps and online portals removes friction, and digital audit trails cut leakage. These 

mechanisms compound each other, creating improvements larger than any single intervention 

could achieve. 

System comprehensiveness isn't just better—it's essential. The stark difference between 

comprehensive and basic implementations tells us something fundamental about how digital 

transformation works. A bare-bones portal that lets you check your assessment online might 

seem helpful, but if you still need to visit offices to pay, struggle to raise disputes, and deal 

with opaque processes, you've only digitized a small part of the problem. Comprehensive 

integration that covers assessment, payment, grievance redressal, and analytics creates 

seamless experiences that fundamentally change how citizens interact with their municipality. 

The synergies across these components produce benefits that are non-linear—the whole 

genuinely exceeds the sum of its parts. This challenges the common practice of implementing 

minimal digital interventions just to satisfy grant requirements or political demands for "doing 

something" about technology. 

The progressive impact pattern defies conventional expectations. Digital divides usually 

widen inequality—those with resources, skills, and connectivity benefit while others fall 

further behind. Yet we find smaller, lower-income municipalities gaining as much or more than 

their wealthier counterparts. This suggests digitalisation might actually be equity-enhancing in 

municipal governance. Why? Possibly because these municipalities had worse manual systems 

with more dysfunction, giving technology more room to make a difference. Or perhaps 

standardised digital processes reduce dependence on scarce human expertise, levelling the 

playing field. Whatever the mechanism, it's encouraging news for policy—digital systems 

could help narrow fiscal disparities between municipalities rather than amplifying them. 

Context shapes outcomes, but doesn't determine them. Administrative capacity, political 

stability, and digital infrastructure all matter significantly. Municipalities with better capacity, 

more stable leadership, and stronger digital foundations see larger gains. Yet even 

municipalities below average on these dimensions achieve meaningful improvements of 16-18 

percentage points. This matters enormously for practical policy. Technology isn't magic that 

works regardless of context, but neither is it a luxury only elite municipalities can leverage. 

With proper training, change management, and sustained commitment, most municipalities can 

realise substantial benefits—they just need to invest in the complementary reforms that make 

technology effective. 

 This research advances both academic understanding and practical knowledge in 

several ways. Methodologically, it demonstrates that rigorous causal analysis is possible using 

entirely secondary data from government sources. Previous studies of digital governance in 

developing countries have mostly been descriptive case studies of one or two cities, or simple 

before-after comparisons that can't separate digital systems' effects from everything else 

changing simultaneously. By analysing 150 municipalities with difference-in-differences and 
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related techniques, we establish causal relationships with reasonable confidence while 

maintaining feasibility for graduate-level research. 

The findings speak directly to ongoing debates about technology and institutional development. 

Can digital systems help weak institutions, or do they require strong institutions to work? Our 

evidence suggests neither pure optimism nor pure pessimism captures reality. Technology 

meaningfully improves outcomes even in constrained environments, but its effectiveness 

depends critically on institutional and political context. It's the interaction between technology 

and context that determines success—a more nuanced view than either "technology solves 

everything" or "technology changes nothing without strong institutions.” For policy, this 

provides the first comprehensive quantitative evidence on what works in digital property tax 

systems across diverse Indian contexts. The Smart Cities Mission invested ₹48,000 crore based 

largely on optimistic assumptions and international case studies. Now we have rigorous 

domestic evidence showing that investment in comprehensive digital systems pays off, but 

requires attention to capacity building, political commitment, and proper implementation—not 

just buying software. 

These findings carry clear messages for different stakeholders making decisions about digital 

municipal governance. 

Central government should double down on supporting comprehensive digital infrastructure 

for municipalities, but with smarter targeting. Rather than treating all cities identically, support 

should be calibrated to capacity—more intensive technical assistance and training for smaller, 

lower-capacity municipalities that show genuine commitment. The evidence that these 

municipalities can achieve strong results justifies the investment. Performance-based grants 

that reward not just adoption but sustained improvement in fiscal outcomes would create better 

incentives than one-time implementation grants. Developing standardised, open-source 

platforms that municipalities can adapt locally would capture economies of scale while 

allowing customisation. 

State governments sit at the crucial middle layer between central policy and local 

implementation. They should mandate digitalisation while providing real support—not 

unfunded mandates but genuine partnerships with technical assistance and partial funding. 

Creating peer learning networks where early adopters share lessons with late adopters would 

accelerate diffusion. Legal and regulatory updates to enable digital-first processes (like online-

only payments or digital property records as legal documents) would remove barriers that force 

municipalities to maintain parallel manual systems indefinitely. 

Municipal leaders need to internalise that comprehensive integration isn't just better, it's 

fundamentally different in kind from minimal implementations. This means budgeting 

adequately from the start—the extra ₹5-8 crore for full integration versus basic portals pays for 

itself within 18 months through superior revenue gains. More important than money is 

sustained attention and leadership commitment. Digital transformation isn't a one-time project 
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but a multi-year change process requiring staff training, citizen engagement, vendor 

management, and continuous improvement. Leaders who treat it as a technical project that IT 

departments handle will likely see disappointing results. Those who treat it as an organisational 

transformation requiring their sustained attention and political capital are more likely to 

succeed. 

Development partners and technical assistance providers should focus on comprehensive 

solutions with strong training and change management components, not just software delivery. 

The evidence that success depends heavily on capacity building means vendors and consultants 

need to budget serious time and resources for training, not treat it as an afterthought. Supporting 

municipalities through the difficult first year while systems stabilise and staff learn is crucial—

many implementations fail not because the technology doesn't work but because organizations 

give up during the inevitable early difficulties. 
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Abstract 

Smart cities increasingly rely on the convergence of Information Technology (IT), which 

manages data and communications, and Operational Technology (OT), which controls physical 

infrastructure such as power, water, transport, surveillance, and other essential urban services. 

While this integration enhances efficiency and responsiveness, it also introduces systemic 

vulnerabilities through which cyber intrusions can generate cascading physical, governance, 

and security disruptions. Cyber threats are no longer confined to digital networks alone; 

adversaries now target industrial processes directly, with consequences that extend to public 

safety and national resilience. 

These risks were starkly illustrated by events surrounding the Caracas blackout of 3 January 

2026, during which Venezuela’s state response mechanisms collapsed with minimal initial 

kinetic engagement. Although public attribution remains contested, the incident demonstrated 

how cyber-enabled or non-kinetic effects can shape strategic outcomes well before overt 

military action. Anchored in this episode, the study undertakes extensive primary and 

secondary analysis of major urban cyber incidents affecting critical infrastructure in Poland 

(2025), St. Paul (2025), Seattle (2024), Kyiv (2023), Aliquippa (2023), Olsztyn (2023), and 

Atlanta (2018). 

Across these cases, recurring patterns emerge: systemic paralysis without large-scale physical 

destruction, amplification of impact through centralised command-and-control architectures, 

and the activation of long-dwell cyber access at moments of maximum leverage. Drawing on 

these findings and expert inputs from senior policymakers, military officials, and academics, 

the paper distils implications for India and the Global South. It argues for a shift from 

compliance-driven, IT-centric cybersecurity toward strategic resilience focused on IT-OT 

segmentation, degraded-mode operations, decentralised decision-making, and sustained civil-

military-industry collaboration. 

Keywords: Smart Cities; Cybersecurity; Cyber-Attacks on Snart Cities; IT-OT Convergence; 

Critical Information Infrastructure (CII); India; Global South, U.S.-Venezuela ; National 

Security; Geopolitical Tensions 
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Background 

Urban Economic Concentration and the Rise of Smart Cities 

Cities have long functioned as the primary engines of economic growth and governance, 

concentrating population, capital, infrastructure, and decision-making to generate productivity 

gains that exceed those of non-urban regions. Globally, this concentration is reflected in the 

outsized economic contributions of major metropolitan areas: Tokyo accounted for 

approximately 21.2% of Japan’s GDP in 2022 (Tokyo Metropolitan Government, 2025), while 

New York City contributed an estimated 7.95% of U.S. GDP in 2024 (U.S. Bureau of Economic 

Analysis [BEA], n.d.). In India, this imbalance is particularly stark. Urban areas accommodate 

approximately 36.9% of the population (Trading Economics, n.d.), yet generate over 60% of 

the national GDP (Mishra, 2026), underscoring their disproportionate economic significance. 

This concentration is projected to intensify further. As articulated by the Ministry of Housing 

and Urban Affairs in 2025, Indian cities are projected to contribute more than 75% of the 

national GDP by 2050 (Press Information Bureau [PIB], 2024).  

In response to these growing trends, governments across the world are increasingly pursuing 

smart and IT-enabled urban development strategies to enhance economic productivity and 

accelerate city-level growth. 

Urban Risk, Digitalisation, and Systemic Vulnerabilities 

 However, such growth can be considered sustainable only if cities possess the capacity to 

effectively anticipate and manage escalating urban risks. Urban Risk and Vulnerability Theory 

emphasises that risk emerges not from hazards alone, but from the interaction of hazards with 

exposure and socially constructed vulnerabilities such as inequality, infrastructural deficits, and 

governance failures (Wisner et al., 2004). Cities that fail to manage these vulnerabilities remain 

susceptible to shocks regardless of economic performance. Traditionally, urban risks were 

associated primarily with physical hazards such as floods, earthquakes, fires, and epidemics. 

In contemporary urban contexts, however, the risk landscape has expanded to include cyber 

and digital threats, driven by the increasing digitalisation of public service delivery. 

This shift aligns with Collective Consumption Theory, (Castells, 1979). which argues that 

urban prosperity depends on the effective provision of collective goods; such as housing, 

transport, water, sanitation, health, and education, largely enabled by the state. To enhance 

efficiency and scale in service delivery, cities have rapidly adopted digital and interconnected 

systems. Yet this growing interdependence simultaneously introduces new systemic 

vulnerabilities, particularly in the cyber domain, fundamentally reshaping the nature of urban 

risk in the era of smart cities (Kitchin, 2019). 

The Caracas Episode and Strategic Ambiguity in Urban Disruption 
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These dynamics came into display on 3 January 2026, when a widespread power outage struck 

Caracas, Venezuela’s capital, rapidly degrading civilian telecommunications, air-defence 

systems, and government command-and-control capabilities. Within hours, the state’s ability 

to coordinate a coherent response reportedly collapsed. Notably, the episode unfolded without 

prolonged kinetic combat at its outset, intensifying debate over the nature of the disruption. 

Public remarks by U.S. President Donald Trump, claiming that “the lights of Caracas were 

largely turned off due to a certain expertise that we have” fuelled speculation regarding cyber 

involvement. While some reporting suggested cyber-enabled disruption (Miller, 2026), other 

analyses argued that the observed damage aligned more closely with kinetic strikes against 

physical infrastructure (Sabbagh, 2026). This divergence has left the Caracas incident 

characterised by deliberate strategic ambiguity, blurring the boundary between cyber 

operations and conventional force. Such ambiguity carries significant implications for the 

Global South, including India, where policymakers must now plan for conflicts that 

intentionally obscure thresholds between digital and kinetic warfare. 

India’s Critical Infrastructure and the Looming Cyber-Physical Threat 

For countries such as India, the risk is particularly acute. The ongoing integration of critical 

information infrastructure (CII); including power grids, oil and gas networks, irrigation 

systems, healthcare facilities, and educational institutions, with information technology 

systems has transformed previously isolated operational technology (OT) environments into 

deeply interconnected cyber-physical systems.  

Electricity distribution, water management, energy systems, and telecommunications are now 

coordinated through networked digital platforms dependent on continuous data flows, 

automation, and remote access. While this IT-OT convergence has enhanced efficiency and 

scalability in public service delivery, it has simultaneously expanded the attack surface through 

which cyber intrusions can translate directly into disruptions of essential services.  

As a result, the cyber risk profile of civilian infrastructure has shifted fundamentally, with 

failures in digital systems increasingly capable of producing real-world societal impacts. 

This is highlighted in The State of OT Security in India, by Vinayak Ghodse, the CEO of Data 

Security Council of India (DSCI)1 where he stated “what were once isolated OT systems are 

now deeply connected, making them integral to efficiency, but also increasingly exposed to 

sophisticated cyber-physical threats.”  

These structural weaknesses have been reflected in recent incidents, In the power sector, a 

cyberattack targeting the digital infrastructure of Uttar Haryana Bijli Vitran Nigam Limited 

(UHBVNL) disrupted critical consumer-facing services, including new electricity connections, 

grievance redressal mechanisms, and online billing systems, affecting more than 50,000 

consumers and extending recovery efforts into 2025. Similarly, the healthcare sector 

experienced a severe disruption when the e-Hospital servers of All India Institute of Medical 

Sciences (AIIMS), New Delhi were compromised by a ransomware attack in November 2022, 

 
1 Data Security Council of India (DSCI) is a not-for-profit industry body focused on data protection and 

cybersecurity in India.  
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forcing a prolonged reversion to manual processes for patient registration, billing, diagnostics, 

and appointment scheduling. 

Taken together, these cases demonstrate how inadequately secured IT-OT integration enables 

cyber operations to generate cascading, cross-sectoral disruptions. They underscore a critical 

transformation in the nature of urban and national risk, wherein cybersecurity failures no longer 

represent isolated technical incidents but constitute threats to public safety, service continuity, 

and national resilience. 

Hence, the ‘Caracas incident’ underscores the need to ‘relook’ at design and implementation of 

smart cities under the broader ambit of national security. Regulatory mandates from the Central 

Electricity Authority (CEA), guidance from National Critical Information Infrastructure 

Protection Centre (NCIIPC), and alignment with global standards such as ISA/IEC 624432 and 

NIST SP 800-823 (Deloitte, 2025) reflect growing recognition of OT security as a national 

priority but the moot question stays are these compliances sufficient?  

Gaurav Shukla (Deloitte, 2025) observes protecting critical infrastructure is no longer a matter 

of operational hygiene- it is a matter of national resilience.  

Cyber-Urban Vulnerability and Emerging Defence Doctrines 

This trend reflects global defence doctrines. One prominent example is the United States’ Joint 

All-Domain Command and Control (JADC2) Strategy. The strategy aims to integrate cyber, 

space, air, land, and maritime domains. Its goal is to create a unified decision-making system. 

This system is designed to operate effectively in highly contested environments (U.S. 

Department of Defence, 2022). 

This approach shows a broader shift in military thinking. Digital dominance is now critical in 

modern conflict. Information superiority plays a central role. Pre-kinetic shaping operations 

are also increasingly important for determining conflict outcomes. 

In this context, a senior Indian defence officer, Air Vice Marshal P. Gangopadhyay, VSM, 

underscores the evolving character of warfare, observing that “Modern military operations are 

no longer decided at the point of kinetic contact. Increasingly, outcomes are shaped well before 

the first aircraft launches or the first Special Forces team crosses a border”.  

Together, these perspectives highlight how IT-OT and information-operational convergence are 

not merely technological developments but foundational elements of contemporary military 

strategy and national defence planning. 

 

 

 
2 The ISA/IEC 62443 series define globally recognised cybersecurity standards for Industrial Automation and 

Control Systems (IACS), developed jointly by the International Society of Automation (ISA) and the International 

Electrotechnical Commission (IEC). 
3 NIST SP 800-82, published by the National Institute of Standards and Technology (NIST), provides guidance 

on securing Industrial Control Systems (ICS), including SCADA, DCS, and PLCs, against cyber threats. 
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Methodology 

Hence, the study seeks to identify recurring vulnerability patterns linked to IT-OT convergence, 

examine their impact on smart city resilience, and draw lessons that are relevant for India and 

the Global South. The key research questions addressed in this study are set out below. 

Research Questions 

1. How does IT-OT convergence impact ‘urban public service delivery’ and ‘national 

security’? 

2. What common patterns emerge from cyber incidents affecting urban infrastructure? 

3. What lessons do global urban cyber incidents offer for smart-city design and 

governance in the Global South? 

Research Design : This research paper synthesises global evidence on cyber incidents affecting 

urban and digitally integrated infrastructure, using the ‘Caracas incident’ as an anchoring 

reference point rather than a definitive attribution case. For doing so, it adopts a convergent 

mixed-methods research design, to examine cyber incidents affecting smart and digitally 

enabled cities, using both secondary and primary data sources.  

Secondary research consisted of a systematic review of open-source materials, including 

reliable media reports and also academic documentation of cyber incidents affecting cities 

globally between 2018 and 2026. To ensure a broader coverage, the cyber-incidents that have 

occurred across different urban infrastructure sectors have been reviewed. Cases were selected 

using purposive sampling based on the following criteria: (i) disruption of essential public 

services; (ii) relevance to smart or digitally managed urban infrastructure; (iii) direct or 

cascading effects arising from IT-OT convergence; (iv) demonstrable governance or national 

consequences. Policy and regulatory reports issued by leading industry organisations, such as 

Deloitte were also referred. Particular attention was given to reporting on the January 2026 

Venezuela incident, as well as publications from government institutions, including US 

Security document (2018). Secondary data was used to contextualise incidents, triangulate 

findings, and assess governance, operational, and security implications.  

Primary data was collected using a snowball sampling strategy, involving structured 

engagements with academics specialising in cybersecurity, senior civil servants with extensive 

experience in public policy and governance, defence practitioners, and representatives of 

relevant industry consortia. Data collection was undertaken through a mixed-methods approach 

comprising face-to-face interviews, recorded telephonic interviews, and structured 

questionnaires administered via Google Forms. In total, responses were obtained from twenty 

respondents, providing a diverse and expert-informed empirical foundation for the study. 

The sample reflects a strategically balanced composition, with approximately one-third drawn 

from the defence and security establishment, nearly one-quarter from government and 

regulatory bodies, and about one-fifth each from academic institutions and critical public-

sector enterprises, alongside representation from private-sector consulting organisations. This 
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distribution ensured a high concentration of expertise in governance, security, and critical 

infrastructure.  

In addition, structured interviews were conducted with subject-matter experts using a pre-

designed questionnaire. The instrument was organised around key thematic areas and 

structured into four broad sections, as outlined below: 

Section I: Respondent Profile and Background 

Section II: Phases of the Cyber Operation of US-Venezuela Operation of the ‘Caracas incident’  

Section III: Linkages with Smart Cities and National Security 

Section IV: Smart City-Specific Lessons and Recommendations 

 

The methodological approach is designed to capture both observable patterns across some of 

the recent cyber-incidents and practitioners’ perspectives on cyber risk, operational technology 

(OT) security, and urban infrastructure resilience. 

Limitations of the Study : Though the mixed-method approach helped to prioritise analytical 

depth and comparative insight over statistical generalisation but this study is subject to certain 

limitations. Firstly, the analysis of events is constrained by the paucity of time which limits 

access to classified, proprietary, or operationally sensitive information that could offer deeper 

technical insight into the incidents examined. Secondly, the study focuses on cyber incidents 

occurring after 2018, which, while ensuring contemporary relevance, excludes earlier cases 

that may have contributed to the evolution of smart-city cybersecurity practices. As a result, 

the findings are intended to highlight emerging patterns and implications rather than provide 

an exhaustive historical account or definitive attribution of individual incidents. 

Analysis and Findings 

The information captured from secondary sources and questionnaire provided domain insights 

into cyber operations, IT-OT convergence, governance challenges, and resilience mechanisms 

within urban and critical infrastructure contexts. The findings and observations gleaned from 

secondary sources is presented first, followed by our learnings from primary survey. 

About Some of the Recent Cyber-Incidents: Findings from Secondary Data 

As already stated, the secondary analysis draws on an examination of documented urban cyber 

incidents particularly on aspects of ‘National Security’ and ‘Public Service Disruption’.  It is 

chronologically summarised herewith:  

i. US- Venezuela Carcas Incident ( January 2026): In January 2026, President Donald 

Trump suggested that the United States used cyber or other technical capabilities to cut 

power in Caracas during operations that led to the capture of Venezuelan President 

Nicolás Maduro. If accurate, this would represent one of the most public 

acknowledgements of U.S. cyber power in an interstate context, a domain usually 

marked by secrecy. Trump stated that “the lights of Caracas were largely turned off due 

to a certain expertise that we have,” while senior military leadership referred to the 

“layering of different effects” without clarifying their nature. Independent network 
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monitoring reported targeted internet disruptions during the blackout, but definitive 

public attribution remains unresolved. (Miller,2026) 

ii. Cyber-attack Averted on Water Supply Systems of Poland (2025): In August 2025, 

Polish authorities narrowly foiled a cyberattack that could have cut water supply to a 

major city amid heightened geopolitical tensions with Russia (Kaspersky ICS CERT, 

2025). Together with the Olsztyn incident mentioned below, this demonstrated how 

smart-city infrastructure becomes strategically relevant during periods of interstate 

competition.  

iii. Cyber Attack on Citywide Systems of St. Paul (2025): In July 2025, a coordinated 

cyberattack disrupted citywide systems in St. Paul, Minnesota, USA, including internal 

networks, payment portals, and public Wi-Fi. The scale and complexity exceeded 

municipal response capacity, prompting the activation of Minnesota National Guard 

cyber protection units (Katale et al., 2025). This escalation highlighted the limits of 

city-level cyber resilience when confronted with sustained, coordinated attacks. 

iv.  Cyber Attack on Port and Airport of Seattle (2024): In August 2024, a cyberattack on 

the Port of Seattle (USA) and Seattle-Tacoma International Airport disrupted digital 

systems, disabled flight information displays, delayed baggage handling, and took 

communications offline (Rossiter, 2025) Flights continued, and security systems were 

not compromised, yet the economic and reputational costs were substantial. The case 

underscored why transport hubs (integral to smart urban logistics) are high-value 

targets, even when attackers stop short of safety-critical disruption. 

v. Cyber Attack on Kyivstar mobile network in Ukraine (2023): In December 2023, a 

cyberattack attributed to Russia-linked actors disrupted Kyivstar’s mobile and internet 

services nationwide, affecting emergency communications and air-raid alert systems 

across multiple cities of Ukraine. The Kyivstar mobile network covers all cities of 

Ukraine. Investigations later revealed months-long infiltration prior to execution. The 

case demonstrated the urban-scale consequences of telecom disruption, particularly in 

conflict environments (Kulyk, Kickbusch, & Mayer, 2025, Article 22). 

vi. Cyber Attack on Municipal Water Authority of Aliquippa (2023): In November 2023, 

attackers breached the Municipal Water Authority of Aliquippa of Pennsylvania in 

USA. This temporarily disabled water pressure control equipment and replacing 

operational screens with a political message. The intrusion exploited internet-connected 

OT systems with weak authentication. Although the incident was contained, it 

illustrated how even small municipalities face exposure when OT systems are 

integrated into networked IT environments (Mattos et al., 2025). 

vii. Cyber Attack on Traffic Lights of Olsztyn-Poland ( 2023): In June 2023, the smart city 

of Olsztyn, Poland suffered a cyberattack that disabled traffic lights across nearly one 

hundred intersections, creating citywide congestion and forcing authorities to 

physically disconnect servers from the network (Khalid et al., 2025). The incident 
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illustrated how digitally managed transport infrastructure can be disrupted at scale 

through cyber means. 

viii. Cyber Attack on Municipal Services of Atlanta (2018): In March 2018, the city of 

Atlanta was struck by SamSam Ransomware, exploiting weak credentials and long-

identified IT vulnerabilities (Wilner, 2019). Municipal services ranging from utilities 

and court systems to payment portals were disrupted for months. Although OT systems 

were not directly attacked, the cascading effects of IT failure forced a reversion to 

manual processes and imposed an estimated cost of USD 9.5 million. The Atlanta case 

demonstrated that urban governance can be paralysed even when physical infrastructure 

remains operational. 

The eight cyber- incidents that were examined reveal that cyber-attacks on urban infrastructure 

increasingly carry national security and public service delivery implications. Across the cases 

examined, several recurring patterns emerge as summarised herewith: .  

▪ First, attackers consistently prioritised systemic paralysis over physical destruction. 

In some instances (such as Atlanta, 2018), infrastructure remained physically intact, 

yet functionality, trust, and governance continuity were severely degraded.  

▪ Second, centralisation amplified impact. Integrated command-and-control centres, 

unified digital platforms, and tightly coupled IT-OT architectures created single 

points of failure, allowing limited intrusions to propagate rapidly across multiple 

urban services.  

▪ Third, the most consequential incidents relied on persistent, long-dwell access 

activated at moments of political or operational leverage, exploiting known 

weaknesses rather than novel zero-day vulnerabilities. 

Collectively, these operational patterns illustrate how seemingly limited intrusions can be 

strategically amplified to produce wide-ranging societal effects. By embedding themselves 

within critical systems and timing their actions to moments of maximum vulnerability, 

attackers are able to translate technical access into functional breakdowns that directly affect 

everyday urban life. 

It is within this context that ‘Public Service Disruption’ emerges as a dominant theme across 

all cases examined. The Seattle-Tacoma incident of 2024 (S.No iv) disrupted passenger 

information systems, baggage handling, and communications, producing tangible economic 

and reputational costs despite continued flight operations. Similarly, the Aliquippa water utility 

breach of 2023 (S.No viii) illustrated how essential services such as water supply can be 

disrupted when OT systems are internet-connected and weakly secured, even in small 

municipalities. The cyber-attack on Olsztyn in 2023 (S.No vii) reveals that the cyber-induced 

failure of traffic control systems caused citywide congestion, demonstrating the vulnerability 

of digitally managed transport services. The Atlanta ransomware attack of 2018 (S.No viii) 

showed that failure of municipal IT systems alone can paralyse governance and service delivery 

for extended periods, even without direct OT compromise. Across all these incidents, the 

common outcome was the interruption of everyday urban services, directly affecting citizens’ 

mobility, access to utilities, and administrative functions. The theme thus emerges from 
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repeated instances where digital integration amplified the scale and speed of service disruption, 

revealing the fragility of public service delivery in smart and digitally enabled cities. 

The theme of ‘National Security’ also emerges from cases where disruptions to civilian systems 

triggered state-level security responses or intersected with geopolitical tensions. For instance, 

the Kyivstar attack of 2023 (S.No v) demonstrated how telecom disruption can impair 

emergency communications and public warning systems during active conflict, elevating a 

civilian outage into a strategic vulnerability. Similarly, the attempted but thwarted cyber-attack 

on Poland’s water supply of 2025 (S.No ii) highlighted how urban utilities become targets 

during periods of interstate tension. In St. Paul attack of 2025 (S.No iii), the scale of the cyber-

attack exceeded municipal response capacity, necessitating intervention by National Guard 

cyber units, indicating a transition from local governance failure to state security involvement. 

On the same lines, The Seattle port and airport incident of 2024 (S.No iv) further underscored 

the strategic importance of transport hubs as components of national logistics and economic 

security. Collectively, these incidents show that when urban cyber disruptions affect critical 

services at scale, they rapidly transcend municipal boundaries and engage national security 

institutions. 

Learnings from US-Venezuela Carcas Incident for Global South : Primary Data Analysis  

Existing scholarship derived from the primary research reflects a growing debate between 

proponents of extensive digital integration and more cautionary perspectives. Advocates of 

digital integration emphasise efficiency, automation, and data-driven governance. In contrast, 

critical scholars highlight the systemic cyber risks, cascading failures, and governance fragility 

that arise from inadequately protected and highly centralised digital architectures. 

As per analysis of Section I and II of the questionnaire, stakeholders across urban planning, 

municipal administration, infrastructure operations, technology providers, and national 

security institutions often occupy competing positions within this debate. A calculated 

presumption is that the entire operation was carried out in following phases (not necessarily 

these phases were sequential or short-term)  

Phase-1 : Cyber access was likely established across critical national systems of Venezuela 

Phase-2 : A well-coordinated cyber-induced synchronised disruption of electrical power in 

the capital region. 

Phase-3 :  Airspace Shaping Through Radar Deception. 

Phase-4 : Disruption of strategic communications through Centralised command systems.  

Phase-5 : Rogue Actor’s Real-Time Access to Sensor Data of the Smart-City. 

 

Responses reveal a unanimous agreement among experts that the operation was a highly 

coordinated effort consisting of five integrated phases.  
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Figure 1. Expert assessment on perceived importance of operational phases contributing to the incident’s success 

When evaluating which phases were most critical for the operation’s success, majority of 

respondents identified Phase 4 (Figure 1) the disruption of strategic communications through 

centralised command systems, as the most vital component.  

This was followed closely by Phase 1, involving establishment of Cyber access across critical 

national systems of Venezuela and Phase 2, A well-coordinated cyber-induced synchronised 

disruption of electrical power in the capital region, both of which were selected by majority of 

the respondents. Phases 3 and 5, which involved airspace shaping through radar deception. and 

gaining real-time access to smart-city sensor data, were viewed as important by some of the 

experts.  

However, one of our experts and respondents from defence forces, Brig Samresh Malhotra, 

with more than three decades of strategic experience asserted, “As per my understanding there 

are only two major phases one that is pre-kinetic phase and second that is post-kinetic phase. 

These two phases can be broken into the sub-phases and all the above can be categorised in 

these two phases. Further the cyber-attack is a continuum that extends from pre-kinetic phase 

and can continue into the kinetic phase. Further while in pre kinetic phase it may be at a 

strategic level in post kinetic it can even go down to tactical level. For example the end devices 

that may have been captured during the kinetic phase may be subject to forensics and CEMA 

ops.”  

Irrespective, the success of the incident was not attributed solely to technical manoeuvres but 

also to extensive strategic preparation and non-kinetic factors. Respondents highlighted that 

the "smooth" nature of the operation was driven by long-term planning, the involvement of 

internal elements, and the gathering of actionable intelligence over a prolonged period. One 

expert noted that the execution relied on an extremely well-oiled coordination between 

different aspects of the attack, specifically the synergy between cyber-attacks on infrastructure 

and kinetic actions like the arrival of ground troops and the bribing of personal guards. 



82 

 

Additionally, the collapse of state response mechanisms was linked to a combination of the 

target's weak cyber posture and the superior cyber prowess of the attacking force. Experts also 

pointed toward the strength of spy agencies and the practice of replicating scenarios for training 

as key reasons the coup was implemented so effectively. Ultimately, the data suggests that 

while the cyber phases provided the necessary paralysis, it was the deep strategic integration 

of these digital disruptions with physical and human intelligence factors that ensured the final 

outcome 

The analysis of Section III reveals that a clear majority of experts, believe the incident has a 

direct connection to the implementation of smart or IT-enabled cities (Figure 2). While a small 

minority of disagreed on the directness of this connection, there was absolute consensus 

regarding the underlying technical risks. Every respondent agreed that the integration of 

Information Technology (IT) with Operational Technology (OT) creates significant 

vulnerabilities within modern urban environments. This total agreement underscores the belief 

that the convergence of systems managing data and those controlling physical infrastructure 

represents a critical risk to state stability. 

Reinforcing this assessment, Abhinav Biswas, Chief Information Security Officer at the 

Electronics Corporation of India Limited (ECIL), Department of Atomic Energy, Government 

of India, and a practitioner with over fifteen years of experience in Critical Information 

Infrastructure (CII) security operations, noted that such operations are likely to involve 

Advanced Persistent Threats (APTs) and supply-chain compromises targeting critical 

infrastructure. These vectors, he observed, enable effective Cyber-Electromagnetic Activities 

(CEMA), particularly in conflict and pre-conflict scenarios. 

Furthermore, the experts were unanimous in their view that smart-city cyber risks have evolved 

into direct national security concerns rather than remaining isolated technical issues. AVM P 

Gangopadhyay VSM cautions - “Future wars will not begin with explosions. They will begin 

with silence—dark screens, frozen systems, unanswered phones—and by the time the first shot 

is fired, the outcome may already be decided.” 

This shift in perception indicates that the security of digital urban infrastructure is now 

perceived as inseparable from the defence of the state itself. Consequently, all respondents 

viewed the incident as a definitive wake-up call for nations in the Global South. The survey 

data shows a unanimous agreement that these developing economies must now prioritise 

hardening their national security through more resilient smart city implementations to prevent 

similar state-level paralysis. 
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Figure 2. Expert perceptions of smart-city relevance to the incident 

The preference for high-level strategic reforms in Section IV (Figure 3) reflects the extreme 

state paralysis observed during the Caracas incident, which experts believe can only be 

countered through institutionalised strength and professionalised defence.  

 

Figure 3. Expert assessment of strategic lessons for smart-city security 

By prioritising National OT Security Standards and the embedding of cyber defence into 

military doctrine, respondents are calling for a fundamental shift where digital infrastructure is 

defended with the same rigor as physical borders. This shift is essential because there is a total 

consensus among the experts that the convergence of IT and OT systems has made modern 

cities significantly more vulnerable to coordinated external operations. To move beyond 

theoretical policy, majority of experts emphasise integrated joint cyber-defence drills to provide 

the practical coordination needed to prevent the synchronised disruption of power and 

communication seen during the attack. 
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Majority of the respondents believe that because attackers use secret, long-term spying and 

hidden disruptions, standard security measures are no longer enough to protect a city. This is 

why they suggest constant testing to find and fix weaknesses before an attack occurs. To make 

these systems truly secure, experts recommend using blockchain technology to spread out 

power grids so that one single failure cannot shut down everything at once. They also suggest 

using AI-run cameras to watch for problems in real time and identify threats before they 

happen. 

The very low relevance assigned to citizen sensitisation suggests that the complexity of these 

attacks, which involved advanced manoeuvres like radar deception and real-time sensor data 

access, is considered far beyond the capability of the general public to monitor effectively.  

Regarding the technical design and securing of the operational technology of smart cities, 

experts emphasised that cybersecurity must be embedded by design rather than treated as a 

secondary efficiency measure. They advocated a shift away from over-centralised and fully 

automated systems, stressing the need for clear segregation of control systems, multi-layered 

defences, and the essential involvement of human operators in command chains to provide 

checks and balances. Technical priorities highlighted include zero-trust architectures, strong 

device identity and access controls, continuous monitoring with independent audit trails, and 

AI-enabled surveillance for real-time and predictive threat detection. Experts also underscored 

the importance of decentralised and resilient system architectures, supported by redundancy 

and manual override mechanisms, to ensure continuity of critical services during coordinated 

cyber or physical disruptions. Collectively, respondents concluded that securing smart cities 

requires the integration of resilient system design, governance-led security, and a defence-

oriented posture aligned with national security objectives. 

Conclusion 

As urban environments increasingly rely on integrated command-and-control centres, AI-

enabled surveillance, and networked utilities, the vulnerabilities observed at the national level 

manifest directly within cities. The efficiency gains promised by smart-city architectures are 

inseparable from increased exposure to cyber risk.  

For the Global South, where digitisation often outpaces institutional and security maturity, this 

asymmetry is particularly acute. For India, where smart-city and infrastructure modernisation 

programmes are expanding rapidly, the lessons are immediate. Cybersecurity can no longer be 

treated as a compliance exercise focused on IT hygiene. It must be elevated to a strategic 

function centred on OT resilience, supply-chain assurance, degraded-mode operations, and 

decentralised decision-making. Without such measures, the very technologies designed to 

improve urban governance risk becoming instruments of coercion, disruption, and strategic 

surprise. 

The evidence from global urban cyber incidents and India’s evolving OT landscape points to a 

clear conclusion: resilience lies not in maximal integration, but in deliberate design choices 

that limit systemic failure. Therefore study puts forth that to build resilient critical information 

infrastructure, that smart city designers must avoid vendor lock-in. Instead, they should deploy 
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hybrid systems that combine robust indigenous solutions with select proprietary technologies. 

This approach would surely strengthen the national security posture by helping to design smart 

cities that would be harder for foreign adversaries to exploit and ‘break-in’. As former Director 

General of  IIPA, Shri S. N. Tripathi cautions, “the security of operational technology depends 

less on maximal integration than on deliberate disjunction; air-gapped and segmented OT 

systems reduce systemic cyber risk”. 

Indeed, building cyber-resilient smart cities and national infrastructure requires a multi-layered 

approach that blends technology, governance, and citizen engagement.  

The following strategic imperatives stand out: 

✓ The need to define national OT security standards: Establish clear, government-

mandated baselines for Operational Technology security across all critical sectors. 

✓ The need to implement continuous cyber-resilience testing: Regular red-teaming and 

stress-testing of smart city systems will help identify and mitigate vulnerabilities before 

they are exploited. 

✓ The need to embed cyber and electromagnetic defence in military doctrine: Cyber 

operations and spectrum control must become integral to national defence planning to 

counter hybrid threats effectively. 

✓ The need to recognise infrastructure operators as strategic defence partners: Treat 

operators of critical infrastructure as core components of national security architecture, 

not peripheral stakeholders. 

✓ The need to conduct integrated joint cyber-defence drills: Foster coordination between 

military, civilian agencies, and private operators through realistic, joint exercises. 

✓ The need to maintain continuous retraining across all stakeholders: Ensure that 

technical teams, policymakers, and operators remain updated on evolving threats and 

best practices. 

✓ The need to sensitise citizens for real-time anomaly reporting: Empower citizens as 

the first line of defence by promoting awareness and easy reporting mechanisms for 

disruptions. 

Summing up the study submits, that for smart cities in India and the Global South, the path 

forward is not to slow digitisation, but to redesign it (embedding security, segmentation, and 

degraded-mode operability into the architecture of urban governance). In an era where conflict, 

coercion, and competition increasingly unfold through cyber-enabled disruption of 

infrastructure, OT security is no longer a technical concern. It is a core pillar of urban resilience 

and national security. 
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Annexure 

Questionnaire: 

Smart Cities Under Siege: National Security Insights for the Global South from U.S.-Venezuela 

Tensions 

Section I: Introduce Yourself Please 

(your role and area of work) 

a. Name (Optional): 

 
b. Designation (Optional): 

 
c. Your Office: 

 
d. Nature of Present Assignment: * 

 
e. Approx. Number of Years of Total Professional Experience: * 

 
f. Are you aware of the Cyber Aspect of US-Venezuela (Caracas) incident of January 3, 2026? * 

☐ Yes 

☐ No 

g. Are you comfortable being quoted in our study? * 

(If No, we shall be happy to keep you anonymous) 

☐ Yes 

☐ No 

 

Background 

A calculated presumption is that the entire operation was carried out in the following phases 

(not necessarily these phases were sequential or short-term): 

• Phase 1: Cyber access was likely established across critical national systems of Venezuela. 

• Phase 2: A well-coordinated cyber-induced synchronised disruption of electrical power in the 

capital region. 

• Phase 3: Airspace shaping through radar deception. 

• Phase 4: Disruption of strategic communications through centralised command systems. 

• Phase 5: Rogue actor’s real-time access to sensor data of the smart city. 

 

Section II: Assessment of the Incident 

II.1: Do you agree with the fact that the attack was a coordinated attempt of these five phases? * 

☐ Yes 

☐ No 

 

II.2: If Yes, which of these five phases do you think were the most important for its success? 

(You may say “Yes” to more than one phase, but not more than three phases) 

☐ Phase 1 

☐ Phase 2 

☐ Phase 3 

☐ Phase 4 

☐ Phase 5 

☐ Not sure 
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II.3: If No to any of the above two questions, what else do you think was also undertaken on kinetic / 

non-kinetic front? 

 

 

 
II.4: In your opinion, what else could be the reasons that enabled a “smooth” coup? 

(Clue: Based on your experience, you could share some other critical factors or phases or 

strengths—such as long-term access, a well-coordinated strategy, or detailed preparation—that may 

have played a key role and contributed to the “smooth” implementation of this incident.) 

 

 

 
Section III: Linkages of This Incident with Smart Cities Implementation and National Security 

III.1: Do you think this incident has a direct connection to smart cities or IT-enabled cities? * 

☐ Yes 

☐ No 

 

III.2: 

Background: Modern states face a critical risk from the integration of Information Technology (IT), 

which manages data, software and communication, with Operational Technology (OT), which controls 

physical processes and infrastructure. Smart cities rely heavily on these interconnected IT/OT systems. 

In your view, do these integrated systems with IT/OT convergence make cities more vulnerable? * 

☐ Yes 

☐ No 

 

III.3: Do you think smart-city cyber risks can become a direct national security concern? * 

☐ Yes 

☐ No 

 

III.4: Do you think “this incident” is a wake-up call for the Global South to strengthen smart-city 

implementation to “harden” national security? * 

☐ Yes 

☐ No 

 

III.5: If your answer is No to any of the above questions, or if you think we have missed any related 

aspect dealing with cyber risks, smart cities, and national security, please share your perspective 

below: 

 

 

 
 

 

Section IV: Smart City-Specific Lessons 

IV.1: Which of these points do you think are relevant? 

(You may tick more than one) * 

☐ Define National OT Security Standards 

☐ Implement Continuous Cyber-Resilience Testing of Smart Cities 

☐ Embed Cyber Defence in Military Doctrine 

☐ Recognise Infrastructure Operators as Strategic Defence Partners 
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☐ Conduct Integrated Joint Cyber-Defence Drills 

☐ Maintain Continuous Retraining Across All Stakeholders 

☐ Sensitise Citizens to Report Real-Time Anomalies / Disruptions 

☐ Other: _____________________________________ 

IV.2: In your opinion, what specific changes, if any, should be made in how smart cities are designed 

or secured? 

 

 

 
IV.3: Any other learning for developing economies / Global South from “this incident” from a cyber-

security, smart-cities, and/or national-security perspective? 
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Abstract  

The Smart Cities Mission (SCM) was launched in India in the year 2015.It was an ambitious attempt 

to reshape urban governance in the country. The mission focused on digital infrastructure, institutional 

restructuring, and new modes of service delivery. While most discussions focus on the technological 

achievements of this mission, the governance dimension has not received much attention. Within the 

SCM, the cities of Pune and Hyderabad have performed comparatively well. As such, this paper 

examines the role of governance approaches, institutional strength, and public participation in shaping 

the Smart Cities Mission in these two cities. The study compares the approaches adopted by the two 

cities in setting up SPVs, using digital systems, working with different agencies, and ensuring citizen 

participation. 

The findings of this paper suggest that these two cities take very different approaches to governance. 

It is seen that Pune city focuses on citizen participation and civic partnerships, while Hyderabad city 

relies more on the administrative coordination and data driven systems. The two cases also highlight 

deeper problems within the Special Purpose Vehicle (SPV) model like weak democratic accountability, 

uneven development across different areas, and concerns about the long term sustainability. The paper 

argues that the urban policy in India now needs to move beyond project focused smart solutions and 

build strong and lasting institutions shaped by citizen participation and effective administration. The 

study concludes that a city does not become smart simply by using advanced technology or digital 

gadgets. Rather a smart city is defined by the governance model that responds to citizens needs, 

operates transparently, and promotes inclusive decision making. 

Keywords: Smart Cities Mission (India); Urban Governance; Special Purpose Vehicles (SPVs); 

Citizen Participation; Digital Governance; Institutional Capacity. 

 

Introduction  

Over the past two decades, Indian cities have grown unevenly. Metropolitan areas have expanded at a 

very fast rate with a very high population growth. This has put an increasing pressure on the 

infrastructure and governance in the cities. In this context, the Smart Cities Mission (SCM), launched 

in 2015, was an ambitious attempt to rethink how Indian cities could plan, manage, and deliver the 

public services. Much of the public discourse around the Mission focused on technology like the sensor 

networks, digital dashboards, command centres, and ICT-enabled service delivery. However, scholars 

mailto:Junaid.khan@manuu.edu.in
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have increasingly observed that the real success of the smart cities depends less on technology and 

more on how the cities are governed (Datta, 2018; Kitchin, 2021; Mukhopadhyay, 2020). 

Despite the scale of investment on the mission, the outcomes have been highly uneven. Many cities 

have struggled with delayed projects, institutional fragmentation, weak municipal capacities, and 

limited public participation (MoHUA, 2023; Baud et al., 2021). Meanwhile, a few cities like Pune and 

Hyderabad have shown relatively stronger performance on key governance indicators, including 

project completion rates, fund utilisation, and the operationalisation of the Integrated Command and 

Control Centres, as reflected in the Smart Cities Mission progress reports (MoHUA, 2022). The 

experiences of these cities provide useful insights into the institutional factors that influence the smart 

city outcomes like public participation, municipal autonomy, digital integration, and evolving state 

and local government relations. 

Rather than presenting Pune and Hyderabad as SCM success stories, this paper treats them as 

contrasting governance experiments. For example Pune city has adopted a participatory and 

partnership based model while Hyderabad has a centralised, techno-administrative model. Together 

they represent two distinct ways of dealing with the structural constraints of this Mission. Though 

neither model is ideal or universally applicable, yet each offers lessons for building a more balanced 

governance framework that combines democratic participation with a strong administrative capacity. 

The Smart Cities Mission (SCM), was Designed as a centrally sponsored scheme, aimed to promote 

sustainable, technology-enabled, and citizen-centric urban development through a combination of 

Area-Based Development and pan-city digital interventions. To implement these projects, the Mission 

introduced Special Purpose Vehicles (SPVs) as dedicated implementation agencies, jointly owned by 

the state governments and the urban local bodies. While the SPVs were intended to enable a faster 

decision-making and professional project management, scholars have noted that they also raise 

governance concerns related to democratic accountability, municipal autonomy, and long-term 

institutional integration (Mahadevia & Desai, 2018; Baud et al., 2021; MoHUA, 2023). 

This paper argues that the urban future of India cannot depend only on technology or public 

participation. Rather a reimagined Smart Cities Mission 2.0 needs a hybrid governance model that 

connects both of these. Such a model would use a strong citizen participation model of Pune city and 

institutional coordination model of Hyderabad city, at the same time also addressing the weaknesses 

of both. 

This study uses a comparative governance approach. It draws on secondary sources, policy documents, 

and academic literature. Together, these help the study contribute to ongoing debates about the urban 

reforms, state capacity, and the evolving role of digital governance in the Indian cities. 

 

Literature Review / Conceptual Framework 

The concept of the “Smart City” has changed a great deal over the last decade. Initially, it was 

promoted mainly by the technology companies, which claimed that digital tools and automated 

systems could easily address the complex urban problems. As discussed by Mattern (2017) and Kitchin 

(2021), early smart city narratives focused heavily on technology and efficiency. The Cities were 

viewed as technical systems that could be fixed by improving efficiency. Little attention was given to 
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social, political, and institutional realities. Over time, it became clear that technology alone cannot 

improve the cities. 

In recent years, scholarly attention has shifted from technological solutions towards the governance 

dimensions of the smart cities. The focus has increasingly been on decision making processes, project 

delivery, institutional coordination, and mechanisms of public accountability. The Smart Cities 

Mission in India lies at the centre of this debate, particularly through its reliance on Special Purpose 

Vehicles (SPVs), which were intended to enable faster decision making and professional management. 

However, research shows that SPVs have also generated new institutional tensions by bypassing 

existing municipal structures, weakening democratic oversight, and creating parallel governance 

arrangements that often struggle to align with the urban local bodies (Mahadevia & Desai, 2018; Baud 

et al., 2021; Sundaram, 2020). More recent studies extend this critique by examining the political 

economy of data. They also analyse platform-based urban management and the governance 

implications of large-scale surveillance infrastructure. This literature suggests that the smart city 

systems increasingly function as digital platforms that reshape the administrative power, decision 

making hierarchies, and citizen state relations (Kitchin, 2021; Digital Empowerment Foundation, 

2022; Centre for Internet and Society [CIS], 2021; Shaw, 2022). In the Indian context, recent 

assessments highlight that the consolidation of Integrated Command and Control Centres has 

intensified debates around the data governance, privacy, transparency, and democratic oversight. 

These concerns have become more prominent as the Smart City projects move from the 

implementation phase to routine urban management (MoHUA, 2023; World Bank, 2023). Building on 

these debates, the technological dimension of the Mission particularly the role of the Integrated 

Command and Control Centres (ICCCs) has increasingly been questioned. These centres are often 

presented as symbols of modern governance. However Research highlights that effectiveness does not 

come from technology alone. It depends on routine administrative practices that guide the data 

interpretation, coordination among the departments, and public accountability (Weinstein & Ren, 

2020; World Bank, 2020). In essence, technology delivers results only when supported by the strong 

institutions. 

Some other studies emphasise the importance of citizen participation, particularly the local knowledge 

and experience of the communities. The experiences with participatory budgeting, community 

planning, and waste management initiatives in cities such as Pune show that civic engagement can 

strengthen the trust and legitimacy. In some cases, it has also produced more grounded solutions than 

just technocratic planning alone (Mitlin, 2019; Joshi & Kulkarni, 2020; Chikarmane, 2021). At the 

same time, this literature cautions that participation cannot compensate for weak institutions. Without 

capable municipal bodies, inclusive processes often fail to translate into a lasting change. 

This paper draws insights from this body of literature to explore the different governance pathways 

followed by the cities of Pune and Hyderabad. In Pune city the governance has evolved through well 

established civic networks and participatory planning practices. Hyderabad city in contrast, has moved 

in a more centralised and technocratic direction, relying heavily on digital systems and close 

administrative coordination. Instead of presenting one city as superior to the other, this paper 

approaches the cities of Pune and Hyderabad as distinct responses to the promises and pressures of the 

Smart Cities Mission. Together, the two cases show different ways of balancing autonomy, 
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accountability, citizen engagement, and technology, while also pointing to the possibilities and limits 

of the smart urban governance in India. 

 

 

Methodology and Case Selection  

This study uses a comparative case study approach and draws entirely on publicly available secondary 

material. This includes government reports, Smart Cities dashboards, municipal documents, media 

accounts, and existing academic work. Comparative research is particularly useful in urban 

governance studies. Cities operate within the same national policy framework, yet they respond in 

different ways. These differences often stem from political culture, institutional histories, and 

variations in administrative capacity (Weinstein & Ren, 2020; Shaw, 2022). A comparative lens 

therefore helps capture not only formal policy goals, but also how these goals are understood and acted 

upon in practice. 

The cities of Pune and Hyderabad were selected through a purposive, rather than a random, approach. 

Both cities are commonly viewed as relatively strong performers under the Smart Cities Mission. Even 

so, their experiences point to quite different governance arrangements. In Pune, smart city initiatives 

were shaped largely by local institutional practices and public participation. While Hyderabad, in 

contrast, followed a more centralised and technology led administrative path. 

The analysis does not compare individual technologies or isolated project outputs. Instead, it focuses 

on wider governance processes. This includes institutional coordination, decision making practices, 

citizen participation, and the role that the technology plays within these arrangements. Taken together, 

this approach moves the discussion beyond a narrow, technology centric view of the smart cities and 

places governance at the centre of the analysis. 

This study is limited by its reliance on secondary sources and the absence of field based evidence or 

primary data. However, multiple independent documents were used to allow for a balanced assessment 

of the responses of Pune and Hyderabad cities to the opportunities and challenges of the Smart Cities 

Mission. 

Governance Analysis of Pune Smart City 

The city of Pune is widely regarded as a relatively strong performer under the Smart Cities Mission 

(SCM). A key reason for this performance lies in how its Special Purpose Vehicle, the Pune Smart City 

Development Corporation Limited (PSCDCL), organised decision making, handled procurement 

processes, and involved citizens in project planning and implementation (MoHUA, 2021; Khan & 

Prasad, 2022).As the city was selected in the first round of the Smart City Challenge in the year 2016, 

the SPV experienced a phase of early administrative continuity. This continuity helped stabilise 

governance arrangements and allowed the Smart City programme to function with relatively high 

levels of autonomy and transparency. Over time, it also created space for more structured forms of 

citizen participation (Baud et al., 2021; Joshi & Kulkarni, 2020). 

Pune city demonstrates a relatively high level of project completion under the Smart Cities Mission. 

This reflects stronger project execution capacity, supported by early preparation of Detailed Project 
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Reports (DPRs), relatively streamlined procurement mechanisms, and a period of stable leadership 

within the Special Purpose Vehicle (MoHUA, 2021; World Bank, 2020). 

The Official progress reports indicate that Pune has completed a substantial share of its approved 

Smart City projects, with completion rates above the national average and relatively high levels of 

fund utilisation (MoHUA, 2023). The Integrated Command and Control Centre of the city has 

supported institutional coordination by enabling a real-time information sharing between the 

municipal departments, traffic police, and emergency services, particularly during peak traffic hours 

and public emergencies (PSCDCL, 2023a). While these outcomes do not eliminate the underlying 

governance challenges, they help to explain comparatively stronger performance of Pune city in 

project execution and service coordination under the Mission. 

Scholars note that PSCDCL operated with a relatively high degree of operational autonomy, which 

helped it avoid some of the procedural delays commonly associated with regular municipal 

departments (Mahadevia & Desai, 2018; Weinstein & Ren, 2020). This autonomy was supported by 

the governance structure of the SPV, which is overseen by a 12 member board comprising state 

officials, representatives from the Pune Municipal Corporation (PMC), and a small number of 

independent professionals. In practice, this arrangement enabled quicker tender approvals, closer 

monitoring of contractors, and greater flexibility in drawing on private sector expertise during the 

implementation. 

A key strength of Smart City governance in Pune has been the emphasis placed on the citizen 

participation. During the Smart City Challenge, the city reportedly gathered a very large volume of 

citizen inputs, which helped shape priorities in areas such as mobility, public spaces, digital services, 

and ICT enabled governance (Mukhopadhyay, 2020). Subsequently, PSCDCL used a range of 

mechanisms to sustain citizen engagement. These included the Pune Connect platform, public 

hackathons, neighborhood level consultations, and social media polling. Together, these efforts helped 

strengthen the legitimacy of the programme among the citizens (Joshi & Kulkarni, 2020; Bhide & 

Kamble, 2021). 

In the area of digital governance, the Integrated Command and Control Centre (ICCC) in Pune plays 

an important role in coordinating urban services in real time. The ICCC in Pune is not as large or 

technologically intensive as the system operating in Hyderabad. Even so, it integrates inputs from 

CCTV networks, traffic management systems, adaptive street lighting, and a range of environmental 

sensors (PSCDCL, 2023b; MoHUA, 2022). In practice, the ICCC is primarily used for incident 

reporting, emergency response coordination, and the monitoring of mobility related services. 

Alongside the ICCC, the city has deployed a range of ICT enabled systems; including smart street 

lighting, intelligent traffic management, and pilot scale GPS based tracking in solid waste services. 

These interventions remain uneven in coverage, but they illustrate an incremental and service-oriented 

approach to digital infrastructure rather than a fully centralised control model (MoHUA, 2022; 

PSCDCL, 2023b). 

Overall, the governance approach in Pune shows that a combination of SPV autonomy, participatory 

planning, and relatively transparent procurement practices can contribute to improved urban 

governance under the Smart Cities Mission. At the same time, existing research points to continuing 

challenges, including institutional fragmentation, dependence on external actors such as SWaCH, and 
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uneven adoption of digital tools across the socio economic groups (Chikarmane, 2021; Baud et al., 

2021; Bhide & Kamble, 2021).  

Overall, the Pune city represents a relatively strong but imperfect example of Smart City 

implementation. The limits of this approach become clearer when compared with Hyderabad city, 

where the governance under the Smart Cities Mission is more centralised and technology driven. 

Governance Analysis of Hyderabad Smart City 

Hyderabad city represents one of the more institutionally coordinated and technologically advanced 

cases within the Smart Cities Mission (SCM).In Hyderabad, governance is shaped mainly by the 

administrative capacity of the Greater Hyderabad Municipal Corporation (GHMC) and the state 

government. The SPV functions within the municipal system, rather than as an independent 

management entity. This close integration between the SPV and GHMC enabled a close coordination 

and faster implementation in several project areas (GHMC, 2023; MoHUA, 2023).In Hyderabad, the 

Smart City strategy focused heavily on the digital infrastructure, real time monitoring, and command 

and control systems. This marked a clear departure from more participatory and decentralised 

approaches, including those adopted in Pune (Datta, 2019; Sundaram, 2020). 

Selected under the Smart Cities Mission in 2016, Hyderabad implemented a substantial share of its 

approved projects by 2023–24, supported by high levels of fund release and strong coordination 

between the state government, GHMC, and the Smart City SPV (MoHUA, 2023; GHMC, 2023).The 

Integrated Command and Control Centre of the city has played a central role in enabling the 

institutional coordination by integrating real-time data from traffic management systems, policing, 

emergency services, and municipal operations. This has improved the monitoring, incident response, 

and service coordination across the departments (GHMC, 2023). While these achievements reflect a 

strong techno-administrative capacity of the city, they also illustrate a governance model that 

prioritises a centralised control and operational efficiency, raising questions about the transparency 

and citizen participation. 

Hyderabad city demonstrates a relatively high level of project completion under the Smart Cities 

Mission, although its performance is often seen as slightly below that of Pune city. Scholars link this 

outcome to strong administrative leadership, the close integration of the SPV within the GHMC, and 

alignment with state-level priorities. Together, these factors helped ensure stable funding and sustained 

political support (Shaw, 2022; Weinstein & Ren, 2020). In addition, the absence of frequent leadership 

changes within the SPV helped maintain continuity across the project cycles. 

The Smart City SPV in Hyderabad was incorporated in the year 2016.It is closely integrated with the 

Greater Hyderabad Municipal Corporation. Unlike more autonomous SPV models, the governance 

arrangements in Hyderabad city are dominated by government officials, which limit managerial 

independence but strengthen the administrative coordination. While the leadership stability has 

supported continuity in implementation, the SPV in Hyderabad has lesser scope for independent 

decision making than its counterpart in cities such as Pune (Shaw, 2022; Weinstein & Ren, 2020). 

A central feature of the Smart City governance in Hyderabad city is the Integrated Command and 

Control Centre (ICCC), which is often described as one of the more technologically advanced systems 

in India (GHMC, 2023). The ICCC brings together real time inputs from CCTV cameras, traffic 
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signals, Automatic Number Plate Recognition (ANPR) systems, environmental sensors, GPS enabled 

waste vehicles, and emergency response services. While such platforms improve the coordination 

across urban services, scholars caution that they also tend to reinforce a more technocratic form of 

governance, with limited scope for monitoring and participation of the citizens (Datta, 2019; Kitchin, 

2021). 

In comparison with Pune city, the Smart City model followed in Hyderabad city places less emphasis 

on citizen participation. Research suggests that citizen inputs during the initial proposal stage were 

more limited, and that planning processes thereafter remained largely technocratic in nature 

(Mukhopadhyay, 2020; Khan & Prasad, 2022). Although participation tools such as mobile 

applications, feedback platforms, and ward level consultations were introduced, the reach and intensity 

were lower than in cities with stronger civil society engagement (Joshi & Kulkarni, 2020). As a result, 

scholars argue that the Smart City governance approach in Hyderabad tends to prioritise administrative 

efficiency over broader democratic participation (Datta, 2018; Baud et al., 2021). 

Participation mechanisms in Hyderabad city remained largely digital and consultative in form, with 

limited evidence of sustained or deliberative engagement at the community level (Mukhopadhyay, 

2020; Joshi & Kulkarni, 2020). 

With regard to the smart infrastructure, the Hyderabad city placed a strong emphasis on ICT 

integration, particularly in areas such as mobility, public safety, and waste management. A city wide 

CCTV network feeds into the Integrated Command and Control Centre and is used to support policing, 

traffic regulation, and emergency response (DEF, 2022). In the area of solid waste management, GPS 

based fleet monitoring, RFID tagged bins, and automated route optimisation has been introduced by 

GHMC (Haritha Technologies, 2024). However, studies note that behavioral compliance, especially 

with respect to source segregation of waste, has remained uneven (Citizen Matters Hyderabad, 2023). 

Taken together, these initiatives point to a governance approach focused on centralised monitoring and 

operational efficiency. At the same time, they raise questions about accountability and public 

participation. 

 Despite these strengths, the Smart City approach followed in Hyderabad city also carries risks 

associated with the centralisation. Scholars caution that the command and control systems may reduce 

transparency, weaken accountability, and limit meaningful community participation (Sundaram, 2020; 

DEF, 2022). In addition, the spatial inequalities continue between the core urban areas and urban 

fringes, where the reach of smart infrastructure remains uneven (Shaw, 2022). The emphasis on waste-

to-energy solutions has attracted criticism for environmental impacts and for marginalising 

decentralised waste-reduction approaches (Ramanathan, 2021). 

Overall the Hyderabad model shows that strong institutional coordination and digital systems can 

speed up Smart City implementation. However, this approach also raises concerns about transparency, 

public participation, inclusion of peripheral areas, and environmental sustainability. These issues 

become clearer when compared with the more decentralised and participatory approach followed in 

the Pune city. 

Limitations of the Pune Smart City Model  
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Pune is widely recognised as a strong performer under the Smart Cities Mission. At the same time, its 

governance approach reveals important limitations that point to broader structural constraints within 

the design of the mission. A balanced assessment therefore requires attention to both the achievements 

and shortcomings. 

One persistent challenge has been institutional fragmentation The Special Purpose Vehicle (PSCDCL) 

was designed to streamline decision-making. However, overlapping responsibilities between the Pune 

Municipal Corporation, the SPV, and specialised agencies have often resulted in coordination gaps. 

As a result, key urban functions remain divided between conventional ULB structures and a more 

flexible but time-bound SPV framework, complicating long-term governance and accountability 

(Mahadevia & Desai, 2018; Baud et al., 2021; MoHUA, 2020). 

Another limitation relates to the reliance of Pune city on external partnerships, particularly in solid 

waste management. Collaboration with the SWaCH cooperative has supported inclusive service 

delivery and recognition of informal waste workers. However, research highlights continuing 

vulnerabilities, including unstable incomes, limited social protection, and uneven municipal support. 

Dependence on non-state actors also increases risks during funding uncertainties or labour disputes 

(Chikarmane, 2021; WIEGO, 2020; McFarlane & Silver, 2017). 

Digital governance initiatives in Pune have similarly produced uneven outcomes. While digital 

platforms expanded participation and service access for some residents, access and benefits remained 

uneven across socio-economic groups and communities. Central and middle-income areas have 

benefited more from the digital systems, while peripheral and low-income areas have seen fewer gains. 

Marginalised communities continue to face barriers related to digital literacy, language, and 

affordability. (Bhide & Kamble, 2021; Datta, 2018; Kitchin, 2021). 

Several Smart City projects in Pune have also faced delays, particularly in mobility and large-scale 

infrastructure. These delays have been linked to land acquisition constraints, uneven contractor 

performance, and procedural hurdles at higher levels of government (Gupta, 2022; MoHUA, 2023). 

Over time, the intensity of participatory governance has also declined. While early phases saw 

substantial citizen engagement, later stages became more centralised within the SPV, with reduced 

transparency in project prioritisation and fewer opportunities for sustained public participation (Joshi 

& Kulkarni, 2020; Mukhopadhyay, 2020). 

Finally, questions remain about the long-term durability of Smart City interventions in Pune. Many 

Smart City functions remain outside routine municipal administration, raising concerns about 

institutional continuity, maintenance, and sustainability once the mission funding ends (World Bank, 

2020; Weinstein & Ren, 2020). 

Taken together, the experience of Pune highlights both the possibilities and the limits of SPV-driven 

Smart City governance. While the city demonstrates strengths in participatory initiatives, partnerships, 

and project execution, its structural constraints underline broader challenges facing the Smart Cities 

Mission in India. 

Limitations of the Hyderabad Smart City Model  

The Smart City governance model followed in Hyderabad demonstrates strong administrative 

coordination and technological depth. At the same time, it reveals significant structural and democratic 



99 

 

limitations that echo wider global concerns about technology-driven urban governance. A central 

challenge lies in the highly centralised and command-driven nature of decision-making. While the 

ICCCs improve coordination across urban services, scholars note that they also encourage top-down 

governance and expanded state surveillance, often at the expense of meaningful citizen participation 

(Datta, 2019; Kitchin, 2021; Mattern, 2017). In Hyderabad, planning and implementation processes 

have involved relatively limited civic engagement compared to more participatory models, reflecting 

a technocratic orientation (Mukhopadhyay, 2020; Joshi & Kulkarni, 2020). 

Spatial inequality remains another persistent concern. Long-standing disparities between core urban 

areas and peripheral zones continue, particularly in access to infrastructure and municipal services. 

Smart infrastructure investments have been concentrated in central areas, reinforcing existing spatial 

inequalities (Shaw, 2022; GHMC, 2023). 

In the area of solid waste management, technologies such as GPS tracking, RFID tagging, and route 

optimisation have improved operational efficiency. However, these interventions have not resolved 

underlying behavioural and institutional challenges. Studies point to continued weaknesses in source 

segregation, enforcement, and citizen compliance. The emphasis on waste-to-energy solutions has also 

been criticised for environmental risks and for diverting attention away from the decentralised waste 

reduction and recycling strategies (Citizen Matters Hyderabad, 2023; Ramanathan, 2021; TERI, 

2020). 

Concerns have also been raised regarding transparency, accountability, and data governance within 

Smart City framework. Analysts highlight limited public disclosure related to procurement, contractor 

performance, and project outcomes under the SPV model. In addition, the rapid expansion of 

surveillance infrastructure, including one of the largest CCTV networks in India, has outpaced the 

development of robust frameworks for data protection, privacy safeguards, and independent oversight 

(Sundaram, 2020; DEF, 2022; CIS, 2021). 

Finally, coordination challenges persist despite strong institutional integration within the GHMC. 

Mobility and street improvement projects have faced delays due to overlapping responsibilities and 

weak coordination among the municipal agencies, development authorities, traffic police, and utility 

providers, indicating that technology alone cannot resolve the deep-rooted administrative divisions 

(Shaw, 2022). 

Taken together, the Hyderabad case illustrates how a centralised, technology-led governance model 

can enable rapid coordination and implementation. At the same time, it generates challenges related 

to democratic accountability, spatial equity, surveillance, and institutional transparency. 

Comparative Reflections and the Case for Hybrid Smart Governance 

The cities of Pune and Hyderabad represent two relatively successful but contrasting approaches 

within the Smart Cities Mission. As shown in Table 1, they reflect distinct governance pathways, 

marked by different balances between participation, institutional coordination, and digital control. 

Both cities managed the structural constraints of the Mission more effectively than many others. 

However, their approaches reveal governance trade-offs rather than clear success stories. The Pune 

model is shaped by decentralisation and public participation, whereas the Hyderabad approach is 

grounded in strong institutional integration, technological depth, and command-and-control efficiency. 
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The approach of Pune highlights the democratic potential of participatory and community-oriented 

governance. Collaboration with civil society and community-based organisations supported inclusive 

service delivery. It also strengthened local legitimacy, particularly in areas such as solid waste 

management. However, these participatory practices proved fragile over time. Decision-making 

became increasingly centralised within the SPV, while uneven digital access and institutional 

fragmentation limited sustained and inclusive engagement. 

Hyderabad, by contrast, demonstrates the administrative advantages of strong coordination between 

the municipal and state governments, supported by integrated digital systems. The Integrated 

Command and Control Centre of the city enabled real-time coordination across departments, 

improving monitoring and crisis response. At the same time, this efficiency came with democratic 

costs. Limited citizen participation, extensive surveillance infrastructure, and uneven spatial 

distribution of smart investments raised concerns related to accountability, transparency, and inclusion. 

Despite these differences, both cities converge on important shared limitations. In both cases, SPVs 

functioned as parallel institutions rather than being fully integrated into elected municipal bodies. This 

resulted in fragmented governance in Pune and opaque centralisation in Hyderabad. Moreover, Smart 

City interventions in both cities tended to prioritise central or more affluent areas, leaving peripheral 

and informal settlements only loosely connected to the broader vision. These patterns suggest that 

technology-led urban reforms can reinforce existing inequalities unless accompanied by inclusive 

institutional design. 

Taken together, the experiences of Pune and Hyderabad indicate that the urban future of India cannot 

rely solely on either participatory decentralisation or technocratic centralisation. Instead, they point to 

the need for a hybrid governance approach that combines the democratic participation with a strong 

administrative coordination. Such an approach would embed Smart City functions within routine 

municipal systems. It would also sustain participation beyond project cycles and place digital 

technologies within the transparent, rights-based governance frameworks. Rather than continuing 

project-based smartness, this perspective calls for a shift toward institutional smartness. 

 

Table 1: Comparative Governance Features of Pune and Hyderabad under the Smart Cities 

Mission 

Dimension Pune Hyderabad 

Governance 

Orientation 

Participatory and partnership-based, 

with strong civic engagement in early 

phases 

Centralised and techno-

administrative, led by state–

municipal coordination 

Position of SPV Semi-autonomous SPV operating 

alongside Pune Municipal 

Corporation 

SPV closely integrated within 

GHMC and state administrative 

structures 

Institutional 

Coordination 

Coordination through SPV autonomy 

and civic partnerships, but marked by 

fragmentation 

Strong institutional coordination 

through hierarchical administrative 

alignment 
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Role of ICCC Used primarily for service 

coordination, incident reporting, and 

emergency response 

Functions as a central command-

and-control hub integrating 

multiple urban services 

Citizen 

Participation 

High during proposal and early 

implementation phases; declined over 

time 

Limited and largely consultative, 

with emphasis on digital feedback 

mechanisms 

Digital 

Governance 

Approach 

Incremental and service-oriented use 

of ICT; uneven spatial coverage 

Extensive, city-wide ICT 

integration with real-time 

monitoring systems 

Equity Outcomes Participation and digital access 

uneven across socio-economic groups 

Smart infrastructure concentrated in 

core areas; peripheral zones less 

covered 

Key Strengths Civic legitimacy, participatory 

planning, flexible partnerships 

Administrative efficiency, 

technological depth, 

implementation speed 

Key Limitations Institutional fragmentation, declining 

participation, digital divide 

Democratic deficit, surveillance 

concerns, spatial inequality 

 

Source: Author’s compilation based on MoHUA (2023), GHMC (2023), PSCDCL (2023), and 

secondary literature. 

Policy Implications for a Reimagined Smart Cities Mission (SCM 2.0)  

The experience of the Smart Cities Mission demonstrates that urban transformation in India cannot be 

achieved through infrastructure projects alone. Its uneven outcomes, along with the contrasting 

governance approaches of Pune and Hyderabad, highlight the need for a reoriented second phase, 

referred to here as SCM 2.0. Rather than extending the Mission in its existing form, future reforms 

must shift from the project-led smartness towards strengthening institutional capacity, governance 

practices, and democratic engagement. 

A key implication is the need to restore the central role of urban local bodies. While the Special 

Purpose Vehicles helped bypass municipal constraints, they also created parallel structures that 

weakened accountability and public participation. The fragmented governance observed in Pune and 

the centralised decision-making seen in Hyderabad reflects different outcomes of the same institutional 

design. In SCM 2.0, SPVs should function primarily as temporary capacity-building instruments, 

strengthening municipal planning, project management, and digital capabilities, with their functions 

gradually reintegrated into elected municipal institutions. 

Citizen participation must also be embedded more firmly within the routine urban governance. Early 

participatory initiatives in Pune demonstrated the potential of civic engagement, but their decline 

revealed the fragility of participation without formal institutional mandates. SCM 2.0 should therefore 

institutionalise participation through empowered ward committees, structured consultations, and 

transparent disclosure practices, ensuring that citizen engagement becomes an integral part of planning 

and monitoring rather than a supplementary activity. 
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With regard to technology, the Hyderabad approach illustrates how integrated digital systems can 

enhance coordination and service delivery, while also raising concerns related to surveillance and 

public accountability. A reimagined Mission requires a rights-based digital governance framework 

grounded in privacy protection, proportionality, and transparency. Cities should be data-informed 

rather than data-driven, with the technology supporting human decision-making instead of replacing 

it. 

In sum, the future of urban policy in India lies not in replicating the Smart Cities Mission as originally 

conceived, but in learning from its governance experiments. Pune highlights both the promise and 

fragility of participation, while Hyderabad reveals the potential and risks of techno-managerial 

governance. A reimagined SCM 2.0 must balance institutional capacity, digital ethics, democratic 

accountability, and social equity, moving beyond the spectacle of smartness towards the substance of 

urban good governance. 

Conclusion  

The experiences of Pune and Hyderabad offer valuable insight into the complexities of urban 

governance under the Smart Cities Mission. Rather than functioning merely as a technological 

programme, the Mission represented an experiment in institutional redesign and administrative 

adaptation. Neither city can be described as a clear success or failure. Instead, both reflect the uneven 

and often contradictory ways in which cities engaged with the opportunities and constraints of the 

Mission. 

The two cases highlight contrasting governance pathways. Pune demonstrates the potential of public 

participation, partnerships, and decentralised problem-solving, while also revealing the difficulty of 

sustaining participatory practices over time. Hyderabad illustrates the administrative advantages of 

strong institutional coordination and integrated digital systems. At the same time, it raises concerns 

related to technocratic dominance, surveillance, and democratic accountability. Together, these cases 

suggest that the central challenge lies not in choosing between these approaches, but in combining 

their respective strengths. 

Overall, this analysis shows that urban transformation is shaped more by institutional capacity, 

governance practices, and democratic accountability than by individual projects or technologies. 

While the Smart Cities Mission enabled important experimentation, its reliance on SPVs and area-

based development limited deeper institutional integration. As India moves into a post-SCM phase, 

the focus must shift from isolated “Smart” projects to strengthening the everyday institutions that 

govern urban life. In the context of India’s long-term development vision under the Viksit 

Bharat@2047, the experiences of Pune and Hyderabad underscore the need for governance-led urban 

reforms that balance technological innovation with institutional capacity, democratic accountability, 

and social equity. 
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Abstract 

This chapter examines the Data Policy introduced by the Directorate of Municipal Administration, 

Government of Maharashtra, as a structured framework for strengthening data governance across 

Urban Local Bodies and field offices in the State. In the context of expanding digital governance, the 

chapter highlights how municipal institutions generate large volumes of administrative, financial, 

technical, and service-delivery data, requiring standardized mechanisms for collection, validation, 

storage, access, sharing, and security. The policy responds to long-standing challenges such as 

fragmented data collection, duplication of efforts, inconsistent formats, data silos, and delays in 

accessing reliable information for decision-making. A central contribution of the policy is the 

institutionalization of data classification into open, registered, and restricted access categories, 

balancing transparency with confidentiality and legal compliance. The chapter further discusses the 

governance architecture created through Municipal Data Officers and Municipal Data Coordinators, 

who ensure accountability, quality control, metadata management, and periodic validation. Particular 

emphasis is placed on the in-house developed ULB Data Portal, which functions as a centralized, 

government-owned digital infrastructure covering municipal councils, nagar panchayats, municipal 

corporations, district offices, and regional offices. With role-based access control, dashboards, 

reporting tools, and standardized datasets, the portal serves as a single source of truth for municipal 

administration. The chapter argues that the policy and portal together promote evidence-based 

governance, reduce administrative burden, support real-time monitoring, and create a foundation for 

advanced analytics and Artificial Intelligence-enabled decision systems. Overall, the initiative 

represents a significant step towards transparent, accountable, secure, and future-ready urban 

governance in Maharashtra. 

Keywords: Data Governance; Urban Local Bodies; Maharashtra; ULB Data Portal; Digital 

Governance. 

 

Introduction 

In the era of digital governance, data has emerged as a critical asset for effective administration, 

informed decision-making, and transparent public service delivery. Urban Local Bodies and field 

offices under the Directorate of Municipal Administration (DMA), Maharashtra generate large 

volumes of administrative, financial, technical, and service-delivery related data on a daily basis. 

Recognizing the strategic importance of this data, the Directorate of Municipal Administration has 

introduced a comprehensive Data Policy applicable to all its regional offices and Urban Local 

Bodies (ULBs). The policy establishes a structured and standardized framework for data 

generation, collection, storage, access, sharing, and security, ensuring that data is utilized 

responsibly and efficiently for the benefit of citizens and governance alike. 
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Objectives of the Data Policy 

The primary objective of the Data Policy is to ensure systematic, reliable, and uniform 

management of data generated across offices under the Directorate of Municipal Administration. 

The procedure aims to facilitate integrated and automated data entry, promote interoperability and 

standardized exchange of data between departments, and ensure timely availability of authentic 

information for administrative decision-making as well as citizen-centric service delivery. By 

leveraging internet-based platforms, cloud technology, and centralized databases, the Data Policy 

seeks to improve data accuracy, consistency, and timeliness, thereby strengthening transparency, 

accountability, and evidence-based governance. 

 

Need for a Data Policy 

 

Urban Local Bodies and administrative offices generate substantial volumes of data during routine 

governance and service delivery. Traditionally, much of this information was collected through 

emails, spreadsheets, online forms, and repeated data calls, resulting in duplication of efforts, 

inconsistent formats, data silos, and increased administrative burden on ULBs. In the absence of 

standardized data management practices, valuable government data often remained underutilized 

or difficult to retrieve in a timely manner. The Data Policy addresses these challenges by defining 

clear and uniform data management protocols, minimizing redundancy, and enabling seamless 

data sharing across offices. It also ensures that open and non-restricted data is proactively made 

available for public access, while sensitive and restricted data is safeguarded in strict compliance 

with applicable laws. Importantly, the policy lays a strong foundation for future use of advanced 

technologies such as Artificial Intelligence and data analytics, which depend on high-quality, well- 

structured digital datasets. 
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Scope and Applicability 

 

The Data Policy applies to the Directorate of Municipal Administration and all offices under its 

jurisdiction, including Divisional Joint Commissioner Offices, District Joint Commissioner 

Offices, Municipal Councils, and Nagar Panchayats. It covers both previously available data and 

newly generated data across administrative, financial, technical, and scheme-related domains. All 

such data is required to be preserved, updated, validated, and exchanged in accordance with 

prescribed standards to ensure uniformity and reliability across the municipal system in the State. 

 

Data Classification and Access 

 

To ensure orderly and lawful data management, the Data Policy classifies data based on 

accessibility and sensitivity. Open Access data is made freely available to citizens through official 

websites without any requirement for registration or authorization, thereby promoting transparency 

and public participation. Registered Access data is shared through a prescribed application and 

authorization process, primarily for official, research, or inter-departmental purposes. Restricted 

Access data, as notified by the Central or State Government, is accessible only with formal 

approval and is protected to ensure confidentiality, security, and legal compliance. This 

classification framework ensures an appropriate balance between transparency and data protection. 

 

Governance Structure for Data Management 

The Data Policy mandates a clearly defined governance structure to ensure accountability and 

consistency in data handling. Municipal Data Officers are appointed at divisional, district, and 

urban local body levels and are responsible for overall data governance, formulation of data 

strategy, assurance of data quality and integrity, regulation of data access and usage, determination 

of storage and archival policies, identification of open data, and implementation of data security 

measures. These officers are supported by Municipal Data Coordinators, generally departmental 

heads, who are responsible for accurate data entry, maintenance of datasets, preparation and 

updating of data catalogues and metadata, publication of approved open data, and periodic 

validation of information. This institutional framework ensures that data responsibilities are clearly 

defined and uniformly implemented across all levels. 

 

Role of In-House Developed Data Portal 

A central pillar of the Data Policy introduced by the Directorate of Municipal Administration is 

the development and deployment of an in-house developed centralized ULB Data Portal. The 

portal represents a strategic shift from fragmented and ad-hoc data collection mechanisms to a 

structured, standardized, and government-owned digital data infrastructure. Developed entirely in- 

house, the portal reflects the State’s commitment to self-reliance, data sovereignty, cost efficiency, 

and long-term institutional capacity building in the domain of digital governance. 

 

The ULB Data Portal has been developed by a dedicated team of five Computer Engineers who 

are permanent employees of the Urban Development Department and are posted in Urban Local 

Bodies under the Directorate of Municipal Administration. Despite being geographically 

distributed and posted at different locations, the team worked collaboratively through remote 

coordination to conceptualize, design, develop, and implement the system. This approach 

demonstrates the technical capability available within the municipal administration system and 
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highlights the potential of in-house government human resources to deliver complex digital 

governance solutions without dependence on external vendors. 

 

Prior to the introduction of the ULB Data Portal, data from Urban Local Bodies and field offices 

was collected through multiple unstructured channels such as emails, spreadsheets, online forms, 

and repeated data calls issued by different offices. This resulted in duplication of efforts, 

inconsistent data formats, and delays in data availability, and increased administrative burden on 

Urban Local Bodies. The absence of a centralized and authoritative data repository further limited 

the ability to retrieve historical data or access verified information for planning, monitoring, and 

decision-making. 

 

The in-house developed ULB Data Portal was conceptualized to address these systemic limitations 

and to function as a single, authoritative source of municipal data for the Directorate of Municipal 

Administration. The portal presently covers the entire municipal administrative ecosystem of the 

State, including all 395 Municipal Councils and Nagar Panchayats, 29 Municipal Corporations, 34 

District-level administrative offices, and 6 Regional-level administrative offices. Secure login 

credentials have been provided to each of these entities, ensuring authenticated access, traceability 

of actions, and clear accountability in data entry, validation, and usage. 

 

A robust Role-Based Access Control (RBAC) framework has been implemented within the portal. 

Access to data and system functionalities is granted strictly based on the role, designation, and 

functional responsibilities of the user. Officers at Urban Local Body, District, Regional, and State 

levels are able to enter, view, validate, approve, or analyze data only within their authorized scope. 

This structured access mechanism prevents unauthorized access or modification of data, 

strengthens data integrity, and reinforces data ownership and responsibility at each administrative 

level. RBAC also enables hierarchical workflows and approval mechanisms aligned with 

established administrative processes. 

 

The portal captures a comprehensive and continuously expanding range of administrative, 

financial, technical, and scheme-related information. At present, approximately 2,000 structured 

datasets are maintained on the portal, covering diverse functional areas of urban governance. These 

datasets collectively comprise more than a thousand standardized data points and are maintained 

using uniform definitions, formats, and in-built validation rules. This ensures consistency, 

accuracy, and comparability of data across Urban Local Bodies, districts, regions, and the State. 

Once data is entered and validated at the source level, it becomes available for reuse by authorized 

offices, eliminating repeated data calls and significantly reducing reporting fatigue at the ULB 

level. 

 

From an administrative and governance perspective, the ULB Data Portal functions as a single 

source of truth for the Directorate of Municipal Administration. A comprehensive dashboard has 

been provided for DMA-level logins, enabling senior officers to view consolidated, real-time, and 

historical data through a single interface. Through this dashboard, officers can monitor statewide 

status of schemes, review performance indicators of Urban Local Bodies, identify gaps or delays, 

and support informed administrative and policy decisions. The ability to view statewide data at 

any time through a single login substantially enhances situational awareness, responsiveness, and 

oversight at the State level. 

 

The portal also incorporates built-in reporting tools that allow generation of various standard and 

customized reports directly from the system. These reports support routine administrative reviews, 

compliance monitoring, policy analysis, and submissions to higher authorities. As all reports are 
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generated from a centralized and validated database, they ensure accuracy, consistency, and 

timeliness of official data outputs. 

 

The design and operation of the ULB Data Portal are closely aligned with the principles and 

provisions of the Data Procedure and the applicable legal framework. Data classification norms 

are embedded within the system, enabling differentiation between open, registered, and restricted 

data. Secure authentication mechanisms, RBAC, and auditability ensure protection of sensitive 

information and compliance with statutory requirements related to data confidentiality and 

security. 

 

A major advantage of the in-house development approach is enhanced control over system 

security, customization, and scalability. Since the portal has been developed, maintained, and 

enhanced internally by government engineers, the Directorate retains full ownership of the 

application, database, and underlying data. This eliminates dependency on external vendors, 

avoids recurring licensing and customization costs, and enables continuous functional 

improvements in response to evolving administrative and policy needs. 

 

The ULB Data Portal also serves as a foundational platform for future-ready governance 

initiatives. With structured, validated, and machine-readable data being systematically 

accumulated across approximately 2,000 datasets covering all Urban Local Bodies, Municipal 

Corporations, and district and regional offices, the Directorate is well positioned to adopt advanced 

analytics, decision support systems, and Artificial Intelligence-based applications. The availability 

of high-quality data enables performance benchmarking, predictive analysis, early warning 

mechanisms, and outcome-based monitoring of urban development schemes and service delivery 

indicators. 

 

In essence, the in-house developed ULB Data Portal operationalizes the Data Procedure by 

translating policy intent into a secure, scalable, and functionally robust digital system. Developed 

by permanent government engineers, supported by Role-Based Access Control, dashboards, and 

comprehensive reporting capabilities, the portal strengthens data governance, institutional 

memory, and evidence-based decision-making. It stands as a strong example of policy-led, in- 

house digital transformation in urban governance and offers a sustainable and replicable model for 

other States. 

 

Legal Framework and Compliance 

 

All data management activities undertaken under the Data Policy are required to comply with 

applicable Central and State laws, rules, government resolutions, and official instructions. The 

procedure explicitly safeguards against misuse of data and ensures that sensitive and restricted 

information is protected in accordance with statutory provisions. Strict adherence to the legal 

framework is an integral part of the data governance process. 

 

Benefits of the Data Policy 

Effective implementation of the Data Policy yields multiple administrative and governance 

benefits. It avoids duplication and redundancy in data collection, reduces administrative workload 

on Urban Local Bodies, and brings clarity regarding data ownership and responsibility. Timely 

availability of reliable and interoperable data supports development planning, asset management, 

disaster management, and monitoring of socio-economic indicators. The procedure also enables 

the development of robust decision support systems and promotes evidence-based policymaking. 
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Ultimately, it strengthens transparency, accountability, and the quality of services delivered to citizens. 

 

Conclusion 

The Data Policy introduced by the Directorate of Municipal Administration represents a 

transformative step towards digital, transparent, and citizen-centric governance in Maharashtra. By 

institutionalizing standardized data management practices and integrating them with an in- house 

developed centralized Data Portal, the Directorate has laid the foundation for a robust and future-ready 

data ecosystem. This initiative not only enhances administrative efficiency and decision-making but 

also empowers citizens through improved access to government information. As Urban Local Bodies 

continue to embrace digital platforms, the Data Policy will remain a cornerstone of sustainable, data-

driven urban governance in the State. 
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Abstract 

The issue with India is its high urbanization level, which has put a strain on its infrastructure, mobility, 

sustainability, and service delivery. This has necessitated artificial intelligence (AI) to be an integral part 

of smart cities that have been newly introduced across India to overcome governance challenges in these 

smart cities. Even though AI may provide solutions and has been adopted as part of smart cities, its 

governance has been a challenge. Currently, India does not have a policy framework regarding AI, which 

has brought a divide between regulatory frameworks regarding AI. Therefore, a new governance 

framework has to be established with reference to smart cities, AI, algorithmic governance, and other 

policy frameworks with regard to AI and smart cities that have been recently established across India. The 

risks related to AI governance have necessitated a new framework that ensures democratic governance is 

strengthened and not compromised with the introduction of AI-powered smart cities. 

Keywords: Artificial Intelligence; Smart Cities; Urban Governance; Ethical AI; India; Data Governance; 

Policy. 
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Introduction 

India is experiencing one of the fastest urban transitions anywhere in the world. Rapidly accelerating 

urbanization has increased pressures on infrastructure, mobility, environmental sustainability, and public 

safety, and raised the stakes around service delivery. Yet at the same time, rapid expansion of digital 

infrastructure and growth in the data economy have opened up new sites and possibilities for technological 

intervention in urban governance. In this context, artificial intelligence has emerged as a central 

component of contemporary smart city models. Often referred to as “urban AI” or “smart city AI,” these 

systems use machine learning and predictive analytics to optimize traffic management and improve public 

service delivery. 

 

The notion of a ‘smart city’ in general, however, has shown significant evolution during the past two 

decades with the rising trend of smart integration of digitization in the domain of city governance. Primary 

research studies have largely identified the concept of a smart city as a kind of urban setting where 

information and communication technologies facilitate data-driven management of various infrastructures 

within city settings (Caragliu, Del Bo, & Nijkamp, 2011; Batty et al., 2012). Subsequent research studies 

have identified the emergence of ‘data-driven urbanism,’ which is a kind of trend where data analytics is 

reflected within the processes of city administration (Kitchin, 2014). In this context, AI represents a further 

evolution of the smart city paradigm. India’s urban transformation unfolds within this global evolution of 

digital governance. For instance, via its Smart Cities Mission, initiated in 2015, and its National Strategy 

on Artificial Intelligence (#AIForAll), the Government of India has clearly espoused AI as a means of 

effective and data-driven governance (NITI Aayog, 2018). Some of these are AI-driven traffic 

management systems, intelligent policing systems, waste management systems, and environment 

monitoring systems, among others. However, emerging literature on AI adoption in smart cities of India 

indicates that AI has tremendous potential for improving the efficiency of such cities (Inakhiya et al., 

2025). 

 

However, smart city technologies extend beyond their technological dimensions. There is a change in 

governance structures. It has been acknowledged that algorithmic systems bring about specific regulatory 

mechanisms for public governance (Yeung, 2018). Thus, when we consider how these systems of AI 

become a part of welfare systems, surveillance systems, and urban development, there is a central issue 

of citizenship rights. There is also, from another perspective of research on algorithmic bias in Indian 

societies, the possibility of structures of inequality from the social data used by AI systems (David et al., 

2025).  Notwithstanding the enhanced utilization, integrated studies on the urban AI initiatives undertaken 

by India in a systematic way by adopting governance and ethical frameworks are scarce. Whereas existing 

literature reviews smart city development (Inakhiya et al., 2025) and algorithmic risks (David et al., 2025), 

fewer synthesize urban AI practice with institutional capacity, regulatory fragmentation, and normative 

ethical principles. 
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This chapter covers that lacuna. In this chapter, AI deployment in Indian cities has been looked at from 

the perspective of sociotechnical governance, with an evident analysis of how institutional capacity, 

regulatory structures, and ethical norms shape AI's urban trajectory. The chapter furthers a context-

sensitive framework that can help understand both the opportunities and governance challenges of AI-

powered cities in India by bringing together smart city theory, scholarship on algorithmic governance, and 

India-specific policy developments. 

Context and Background 

The urban population is growing steadily in India, especially when it comes to increasing the load on 

infrastructure and services. The Government of India accordingly launched the Smart Cities Mission in 

2015 to encourage technology-enabled urban development. One of the distinguishing features of this 

mission has been the setting up of Integrated Command and Control Centres in smart cities. These centres 

function as hubs that collect and analyze data from various urban systems, such as cameras installed for 

traffic management, public transportation, and utility services. 

In addition, the government has introduced various national-level initiatives alongside the Smart Cities 

Mission, such as the National Strategy for Artificial Intelligence and the IndiaAI Mission, for the 

development of digital infrastructure, AI research, and responsible use of AI services within the nation 

(NITI Aayog, 2018). 

These programs together suggest a high degree of both political and financial commitment to digital urban 

governance. However, while infrastructure in the form of technology has grown, systems of institutions 

and regulations have not kept up with this growth. Data systems remain incomplete across different 

departments, and there are partial deficiencies in technical capacity at many municipalities. These 

conditions shape how AI is actually implemented on the ground. 

Theoretical Framework: Urban AI Through a Sociotechnical Governance Lens 

It is important to situate the rapid incursion of AI into urban governance within wider theoretical debates 

on smart cities, data-driven governance, and sociotechnical transformation. Treating AI as simply a 

technological innovation, a sociotechnical governance lens is adopted, recognizing that technological 

systems and social institutions co-produce governance outcomes; AI deployment in cities therefore 

reflects not only technical design but also political priorities, institutional capacity, and regulatory norms 

(Jasanoff, 2004). 

Smart Cities and Data-Driven Urbanism 

The foundational smart city academic theories generally conceptualize smart cities as complex systems 

that can be improved or become more enriched with smart technology infrastructure, including data 

analysis. Caragliu, Del Bo, and Nijkamp (2011) consider a smart city to be one that has invested heavily 

in human and social capital, along with ICT infrastructure, for the attainment of sustainable development. 

There is also the dimension of smart cities proposed by Batty et al. (2012), which considers smart cities 
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to have systems of real-time data to improve infrastructure and processes, with computation being 

integrated in all processes. 

More contemporary literature, however, criticizes such a viewing of technocracy-based smart urbanism. 

For example, researchers have discussed the viewpoint that data-driven urban governance can further 

exacerbate inequalities in society if context is omitted from the study of data-driven governance (Kitchin, 

2014). If one is to examine AI-based smart city development in the context of India, it is imperative to 

note contemporary literature that views smart cities as more than just the installation of new technologies. 

Recent literature, for example, indicates a paradigm shift from “smart infrastructures” to algorithm-based 

governance, exemplified by AI-based urban governance (Inakhiya et al., 2025). 

Algorithmic Governance and the Digital State 

The concept of algorithmic governance provides us with another anchor. Algorithmic governance can be 

defined as a phenomenon in which computers assist in making, or even automating, regulation, 

administration, or decisions (Yeung, 2018). In cities, algorithmic governance manifests as AI-based 

surveillance, predictive policing, smart welfare systems, and optimizing traffic flow. Therefore, when 

governments deploy algorithmic systems, public authority enters into an algorithmic process. 

India’s progress in digital governance - including the Digital India initiative, the Smart Cities Mission, 

and the IndiaAI Mission - reflects a broader shift toward a “digital state,” in which governance in cities is 

increasingly structured through digital platforms, databases, and algorithmic systems (NITI Aayog, 2018). 

Nonetheless, unlike other countries with an established governance framework in AI implementation and 

use, such as the EU, India still has a fragmented regulatory landscape in sectoral institutions. Institutional 

theories imply that where there is an increased divide between technology and regulatory evolution in 

addressing changing governance scenarios, there is an increased likelihood of governance gaps or voids. 

This may result in uncertainties in matters relating to accountability and responsibility as pertains to citizen 

rights and responsibilities (North, 1990). This brings about ambiguity in addressing matters of liability in 

the implementation of AI in city governance. 

Sociotechnical Systems Perspective 

The sociotechnical systems perspective highlights that technology and society are intertwined; that is, 

there is mutual interaction and mutual constitution of the two elements. Governance is co-produced in 

relationships between technical systems, institutional norms, political systems, and citizen engagement 

(Jasanoff, 2004). The AI systems in the cities cannot be seen as value-neutral tools; they are co-produced 

with wider social and institutional contexts. 

In relation to Indian cities, three major aspects may be emphasized. 

1. Data Infrastructures - Social Embedding of Data Infrastructures 

"Urban AI is heavily dependent upon the data systems managed by cities, which in turn 

might reflect socio-economic inequalities." 
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2. Institutional capacity matters - The expertise and oversight capacity of a municipal 

institution can make a difference in whether a benefit or a hindrance to the transparency 

of decision-making is achieved. 

3. Citizen Trust as Mediating Variable - Acceptability derives from, but is not limited 

to, transparency, fairness, and/or inclusiveness. 

Therefore, AI performance in terms of city level needs to be assessed not only on the basis of technical 

performance but also on governance and equity dimensions as well. 

Normative Anchors: Global AI Ethics Frameworks 

In order to establish a framework for the ethical discussion, the present chapter will rely on existing 

international AI governance standards. In terms of these standards, the OECD Principles for Artificial 

Intelligence prioritize inclusive growth, human-centeredness, transparency, robustness, and accountability 

(OECD, 2019). Similarly, UNESCO’s Recommendation concerning the Ethics of Artificial Intelligence 

provides special emphasis to human rights, dignity, fairness, non-discrimination, as well as accountability, 

transparency, and human oversight. 

These frameworks offer normative benchmarks which can be used to assess India’s urban-based 

developments in AI. For instance: 

• Fairness and non-discrimination are essential when referring to AI policing or welfare allocation 

systems. 

• Transparency and explainability are critical in situations where citizen rights are affected by 

algorithmic systems. 

• Human oversight and accountability remain central to decisions in public sectors.  

The chapter accomplishes this by employing global principles, which contextualize Indian urban AI 

governance within the framework of international ethics discourse. 

Digital Divide and Equity Considerations 

In any discussion on governance and AI in India, there is also the need to ensure that there is an 

understanding of the concept of digital inequality. India is showing clear symptoms of digital inequality 

in terms of digital literacy, device ownership, and penetration rates between different socio-economic 

sections of society (NITI Aayog, 2018). There is a risk that AI systems may exacerbate existing 

inequalities within urban areas. 

This means that Urban AI also has implications for theories of distributive justice and equity, concerning 

public policies that aim to achieve greater justice. An Urban AI governance structure that does not take 

into consideration digital divides may thus favour those districts or population groups who are 

“information-rich,” while disenfranchising those who live in informal settlements. In that respect, Urban 

AI, as a governance structure, has implications for theories of social justice. 

Literature Gap 
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Although existing literature has attempted to address the theory of smart cities (Batty et al., 2012; Caragliu 

et al., 2011), recent literature has started to address the adoption of AI in India (Inakhiya et al., 2025) and 

the problem of bias in algorithms (David et al., 2025). Technological innovation, reforms in governance, 

and ethical risks are often analyzed in isolation. Not much literature has been written on the convergence 

of smart city studies, sociotechnical governance, institutional fragmentation, and global AI ethics 

frameworks in the context of urban governance in India.  

This chapter attempts to bridge the literature gap in three main areas: 

1. Integrated Synthesis - The gap between smart city practice, theory of algorithmic governance, 

and ethics of Artificial Intelligence is bridged within a particular institutional dimension of 

Indian cities. 

2. Context Sensitive Governance Analysis - employs a sociotechnical methodology to assess 

the impact of India's diverse legal framework on urban AI systems. 

3. Normative-Policy Linkage - It aims to build the link between global guidelines on AI ethics 

(OECD, 2019; UNESCO, 2021) and urban AI implementation in Indian Urban Deployment. 

The chapter, through its discussion of theory and use of empirical cases from initiatives in Indian cities, 

creates a framework through which the process of AI-powered governance within India’s evolving digital 

world can be comprehended. 

Opportunities of AI in Indian Urban Governance 

AI provides numerous benefits to Indian cities in terms of operations and services. AI can optimize the 

utilization of available resources using real-time information and predictive statistics. For instance, traffic 

management is one area where AI can make a difference. Government and policy reports indicate that AI-

based traffic management systems have been associated with reductions of up to 30% in congestion in 

cities such as Delhi, a metropolis characterized by high traffic density and complex road networks. In a 

similar experiment conducted in Pune, an AI-based accident prevention system resulted in a 12% decrease 

in traffic accidents in a year (AI For Smart Cities and Infrastructure Management, 2025). Notable 

advancements have also occurred in public transport: the Banga-lore Municipal Transport Corporation 

uses AI-driven predictive analytics to optimize bus schedules and routes, enabling the city to register an 

increased ridership of 10% and patient wait times reduced by 15% (AI For Smart Cities and Infrastructure 

Management, 2025). Of particular importance is the management of parking: the Chandigarh Smart 

Parking project has employed AI and sensors to guide drivers to free parking slots, leading to a 30% 

reduction in search times (AI For Smart Cities and Infrastructure Management, 2025). As such, one enjoys 

the pivotal benefits of reduced commute time, reduced road usage, lower fuel consumption, and 

consequently, reduced pollution. 

Public safety and emergency response are also enhanced by AI. Indian cities have also begun employing 

AI-based technology to monitor violations and crimes. Facial recognition and license-plate readers are 

often integrated with city cameras. This has helped the police identify criminals with greater ease. (AI For 

Smart Cities and Infrastructure Management, 2025) (NITI Frontier Tech Repository, 2025) According to 
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the analysis made by NITI Aayog on policing in cities, enforcement of AI-based technologies, such as 

“Automated Number Plate Recognition and Red-Light Violation Detection Systems,” has ensured the 

effectiveness of the 30-60% increase in the compliance of traffic rules in cities like Ahmedabad and 

Nagpur. (NITI Frontier Tech Repository, 2025). Similarly, predictive policing tools may be employed to 

study the crime patterns and pinpoint crime hotspots. Such tools reportedly assisted in lowering crime 

rates by 20% in targeted areas of Hyderabad, according to AI For Smart Cities and Infrastructure 

Management (2025).The use of AI chatbots has also been employed in facilitating quicker response to 

emergency situations, such as the use of AI-ambulances deployed in Mumbai, which reportedly reduced 

response times by 25%, according to AI For Smart Cities and Infrastructure Management (2025).Overall, 

the application of AI tools in city surveillance is likely to be quite effective in lowering human risks. 

Other domains of opportunity include environmental sustainability and service delivery. AI-enabled 

monitoring can track air and water quality or the generation of waste in real time. Delhi, for example, uses 

AI models to forecast events of air pollution with alerts, which has helped policymakers take timely action; 

this has reduced peak pollution days by about 15-20% spikes (AI For Smart Cities and Infrastructure 

Management, 2025). Chennai deploys an AI flood-prediction model that considers rainfall and drainage 

data; reports suggest this system has cut flood damages by an estimated 30%, warning municipalities in 

advance (AI For Smart Cities and Infrastructure Management, 2025). Indore's smart city project allocated 

AI to optimize garbage collection routes, trimming operational costs by roughly 10-15% and helping the 

city emerge as among India's cleanest (AI For Smart Cities and Infrastructure Management, 2025). Even 

water utility management has seen improvements, with Smart Cities utilizing AI-based analysis of sensor-

based information to reduce losses due to leakage, though specific statistics with regard to this within the 

Indian context lack sufficient representation in open-source documents. 

Beyond infrastructure, AI can streamline citizen services and urban planning. Applications such as AI-

powered chatbots in municipal portals can answer resident queries in multiple languages, improving 

citizen engagement. Data analytics can help plan new health centres or schools by modelling population 

growth and demand. While peer-reviewed studies dealing with such e-governance applications in India 

are still few and far between, government strategy papers note that AI has the potential for a more targeted 

public administration (Puri et al., 2025) (PIB Headquarters, 2025.). In sum, empirical and anecdotal 

evidence from Indian cities demonstrates that AI has the significant potential to improve areas that 

comprise the heart of public concerns regarding traffic, transit, safety, environment, and administrative 

efficiency-giving sufficient reason to accelerate the integration of AI in urban governance. 

Governance and Institutional Gaps 

Despite the operational potential of AI in urban governance, the institutional embedding of AI in India can 

be described as fragmented. From an institutional theory point of view, technological diffusion precedes 

regulatory adaptation, creating ambiguity around governance and accountability (North, 1990). 

Discussing India’s AI Assessment, it can be noted that even though AI practices are gaining momentum 

in urban governance, there exists no appropriate legislation regulating AI adoption in public sector 
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organizations. Instead, current legislation such as information technology regulations, sectoral regulations, 

and Digital Personal Data Protection Act, 2023, govern AI adoption. 

This fragmented regulatory structure creates uncertainty regarding responsibility, oversight, and avenues 

for redress in cases of algorithmic harm. The scholarship on algorithmic governance points out that 

embedded regulatory functions through these automated systems can compromise traditional 

administrative accountabilities, unless reconceptualized (Yeung, 2018). In urban environments, a variety 

of AI systems that affect traffic management, welfare allocation, or surveillance can have inaccessible 

architecture for determining responsibility and recourse. 

Another factor pertains to data governance. Considerably good AI systems require interoperable, high-

quality, and representative data sets. However, data sets in Indian municipal data ecosystems tend to be in 

silos, leading to challenges in cross-sectorial data sets. Secondly, there are disparities in digital access and 

levels of data digitization, which may lead to systemic bias in the data sets. In the National Strategy for 

Artificial Intelligence, there is an acknowledgement of the digital divide and potential gaps in the 

capacities of people, which may affect the ability to utilize AI systems adequately (NITI Aayog, 2018). 

According to the sociotechnical perspective, data sets or data infrastructures in general do not provide 

value-added services as isolated factors in data ecosystems but as socially constructed systems with 

potential implications in addressing inequalities (Jasanoff, 2004). 

There is another factor of institutional capacity, which also affects governance in innumerable ways. Many 

of these ULBs may not have in-house technical capability to assess these algorithmic models or audit them 

for bias. There are disparities in access between private entities and public administrators, who might end 

up becoming over-reliant on them. Without proper in-house capability for scrutiny of AI-based systems, 

they might not be able to assess effective control over these systems embedded in governance structures. 

Yet another structural challenge to consider is the coordination of governments. An important feature of 

urban governance in India is the involvement of different tiers of governments such as the center, the state, 

and towns/cities, and parastatal institutions in sectors such as transport, services, and law and order. AI 

systems span all these tiers of government. In terms of institutional coherence, non-institutionalized 

coordination of governments can create barriers to harmonizing the architecture of authority structures for 

the development of standards for fair AI. 

These governance gaps, considered individually and collectively, highlight, therefore, the importance of 

institutional adaptation along with technological adoption. AI cannot be seen as simply a technological 

upgrade of extant systems, but a restructuring of authority; and without regulatory guidelines, proper data 

governance, institutional capacity, and intergovernmental coordination, the potential of AI can be 

compromised as accountability gaps may erode public trust. 

Ethical and Social Challenges 

In the development of the expansion of AI and its use in urban governance, there exists a number of 

significant ethical concerns beyond the technical dimension. These incorporate the convergent role of 

relevant decision processes. 
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A first issue is algorithmic bias. This is a substantive problem in AI systems, especially when the systems 

have been trained on data. As is well known, the data set used for training may carry inequalities, for 

example, if it is based on inequalities imposed by caste, gender, class, or geographic factors. A study of 

algorithmic discrimination in India highlighted the threat to social equity as AI systems may, by 

implication, carry embedded social stratifications if fairness is not built into the systems (David et al., 

2025). Such bias may have implications for urban governance, for example, in policing, traffic 

management, and welfare systems. 

From a sociotechnical approach, bias is not just a technical issue but also reveals the influence of more 

general social structures and systems within the underlying data infrastructure (Jasanoff, 2004). The 

imperative of ethical governance of AI systems points to the need for bias auditing and a representative 

dataset. 

A second ethical issue is those of transparency and explainability. There is generally a lack of transparency, 

or what is known as a “black box,” when it comes to AI systems. This is a problem for city dwellers since 

it is hard to contest what has taken place. According to algorithmic governance, placing regulatory 

authority inside an AI system reduces the effectiveness of other means of administrative accountability, 

unless explainability is instituted (Yeung, 2018). 

In particular, issues of privacy and surveillance are prominent in smart city settings, given that facial 

recognition, automatic number plate recognition, and command and control centers, all facilitated by AI 

technologies, are major data-generating activities. In fact, as highlighted by OECD (2019), AI systems 

need to be human-centered, transparent, and accountable, and in that respect, UNESCO’s (2021) 

Recommendation on the Ethics of Artificial Intelligence featured human dignity, rights, and privacy as 

key considerations, albeit in the context of AI systems. In regards to translating these considerations to 

specific Indian cities, proportionality, data retention, and human intervention would be critical 

considerations. 

The concept of inclusivity is another important aspect, and it is necessary to consider it in AI-based public 

services. Issues of linguistic diversity, variations in digital literacy, and socio-economic variations need to 

be taken into consideration in AI-based public services. The National Strategy for Artificial Intelligence 

emphasizes the need for ensuring that all sections of society benefit from AI. According to NITI Aayog, 

“The strategy also aims to cover all sections of society and ensure that all sections benefit from AI.” 

Thirdly, the social implications of automation, such as the risk of losing urban employment for low-skilled 

labour, need to be addressed at a wider level of governance. Similar to this, ethical AI governance 

encompasses anticipating socio-economic consequences. 

These ethical dilemmas, taken together, highlight that effective deployment of AI in cities requires more 

than technical optimization; it requires integration of global ethical principles, institutional arrangements, 

and governance systems within smart cities so that AI-based urban governance can remain effective and 

legitimate. 
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Table 1: Key Governance and Ethical Risks in Urban AI 

Dimension Risk Identified Theoretical Basis Policy Implication 

Regulatory 

Fragmentation 

Accountability gaps North (1990); Yeung 

(2018) 

Risk-based AI legislation 

Data Quality & 

Bias 

Social inequality 

reproduction 

David et al. (2025); 

Jasanoff (2004) 

Bias audits; representative 

datasets 

Surveillance Privacy erosion OECD (2019); 

UNESCO (2021) 

Human oversight; 

proportionality safeguards 

Institutional 

Capacity 

Vendor dependence Jasanoff (2004) Municipal AI units; technical 

training 

Digital Divide Unequal service 

access 

NITI Aayog (2018) Inclusive AI design standards 

Source: Author’s compilation based on cited literature. 

Case Studies and Government Initiatives 

There are a number of case studies that highlight the potential of AI technology in Indian cities. There are 

several real-life scenarios which reflect the potential and challenges associated with AI in Indian cities. In 

this context, a good example of AI in Indian cities would be the Smart Cities Program. This program 

utilizes AI-powered analytics for city management through the construction of Integrate Command and 

Control Centres (PIB Headquarters, 2025). To exemplify this further, to effectively manage traffic in the 

city of Pune, the city’s Smart City initiative implemented an AI-powered traffic control system. 

Subsequently, it reduced traffic during peak hours by 15 to 20 percent. In addition to this, it also ensured 

better adherence to traffic rules, including evasion of AI-detecting signal jumps by motorists, among other 

things. The use of AI by the Bangalore Metropolitan Transport Corporation in the city of Bangalore to 

optimize bus schedules is another example. (AI For Smart Cities and Infrastructure Management, 2025). 

Furthermore, the Smart City initiative in Indore deployed AI-based waste collection. The result was a 

savings of 10 to 15 percent in fuel costs, for which the city received national honors in terms of its 

cleanliness. (AI For Smart Cities and Infrastructure Management, 2025). These examples at the urban-

level reveal some of the impact that specialized AI systems, frequently developed using local data, can 

have on services. 

Apart from urban projects, both governments’ policies at the state and centre levels promote the use of 

responsible AI. The Ministry of Housing & Urban Affairs (MoHUA) has collaborated with NITI Aayog 

and others to publish an AI Playbook for Cities (2023), offering guidelines and best practices for municipal 

adoption of AI. This playbook emphasizes forming multidisciplinary AI teams, establishing data 

governance, and building regulatory safeguards (Puri et al., 2025). Meanwhile, some state governments 

are taking the initiative on AI ethics. Notably, the Government of Tamil Nadu released a Safe & Ethical 

AI Policy (2020), which prescribes a “TAM-DEF” six-dimensional framework and a DEEP-MAX 

evaluation scorecard to screen AI projects for risk (e.g. trustworthiness, fairness, privacy) before 

deployment (Puri et al., 2025). Tamil Nadu’s policy is one of the first in India to mandate a structured 
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ethical review of AI, indicating that subnational bodies are aware of these issues and can serve as testbeds 

for governance models. 

At the national level, the IndiaAI Mission (2024), which has been approved by the cabinet, is applicable. 

This mission has allocated more than ₹10,300 crore and has installed 38,000 high-end GPUs, thus 

expanding the computing infrastructure and data platforms that support AI in cities (PIB Headquarters, 

2025.). For instance, the IndiaAI Mission’s AIKosh dataset platform brings together government data 

(including urban data) for public use, which can be applied by cities for innovation. The IndiaAI Mission 

also supports safe-AI projects such as bias mitigation and explainability tools that can be applied by urban 

developers. There are also other initiatives such as the National Urban Digital Mission, which was 

established in 2022, and its aim is to ensure that data in cities is integrated across different departments, 

which will form a basis for AI services. 

In conclusion, the Smart Cities of India and other related initiatives are very good examples of AI. All 100 

smart cities now have operational AI-enabled ICCCs (PIB Headquarters, 2025.); traffic cameras with 

ANPR and red-light detection are widely installed to support enforcement (PIB Headquarters, 2025.); and 

smart infrastructure (roads, water networks, sensors) is being managed via data analytics (PIB 

Headquarters, 2025.). These deployments, along with state policies like Tamil Nadu’s AI ethics 

framework, highlight a dual approach: accelerate AI adoption for public benefit, while experimenting with 

governance safeguards. However, the examples above also reveal some shortcomings, such as the fact that 

many Smart City initiatives have advanced technology but were not designed to assess their social impacts. 

In the future, further case studies and sharing of best practices (as facilitated by MoHUA and think tanks) 

will be essential. 

Policy Recommendations and Way Forward 

The analysis above demonstrates that AI in Indian cities must be governed not merely as a technological 

tool, but as an institutional transformation. Accordingly, policy reform should align technological 

innovation with regulatory coherence, sociotechnical awareness, and normative ethical principles. 

1. Develop a Coherent, Risk-Based AI Governance Framework 

India should work toward a single set of rules for AI systems used by the government. Instead of depending 

on disparate sectoral regulations, India should consider a risk-based approach to classify AI use cases in 

society in relation to their potential societal impact. For example, risky AI applications such as predictive 

policing, biometric surveillance, and allocation of welfare funds should be subject to greater oversight and 

audit; and must incorporate human-in-the-loop mechanisms. 

This approach is in consonance with institutional theory, which highlights the importance of ensuring a 

smooth adaptation in the institutional structure of governance to changing technologies in order to avoid 

any accountability gaps (North, 1990). This would remove ambiguity in governance and raise trust among 

citizens. 

2. Institutionalize Algorithmic Impact Assessments 



122 

 

There is a need for urban administrations to carry out mandatory algorithmic impact assessments before 

they start employing AI systems. Such assessments aim to consider fairness, bias risks, privacy, and 

transparency. 

Algorithmic governance theory identifies the importance of procedural design when executing algorithmic 

regulations, especially with respect to ensuring that procedures for this type of governance measure, like 

their impact assessment, become an ex-ante accountability instrument, similar to that of the Environmental 

Impact Assessment, which is used during infrastructure development. (Yeung, 2018) 

Such evaluations will include: 

• Bias testing across socio-economic and demographic categories 

• Data provenance and evaluation of representativeness 

• Transparency and explainability benchmarks 

• Human oversight procedures 

3. Strengthen Data Governance and Interoperability 

Effective AI governance is inseparable from robust data governance. Cities should make data-sharing 

protocols, interoperable data standards, and privacy-preserving infrastructures that follow global ethical 

standards. 

The OECD (2019) says that AI systems must be open and answerable, while UNESCO (2021) says that 

data use must respect human rights and be fair. Translating these principles into urban practice requires: 

• Clear rules on data minimization 

• Defined data retention limits 

• Privacy-by-design system architecture 

•  Independent audits of data flows 

Also, making data more representative is important to avoid making structural inequalities worse. (David 

et al., 2025). 

4. Build Municipal AI Capacity 

It is vital to have institutional capacity to successfully govern AI. It is imperative for ULBs to develop 

expertise to evaluate AI systems, conduct negotiations, and oversee. This includes: 

• Dedicated Municipal AI Units 

• Technical Training for Civil Servants 

• Partnerships with Academic Institutions 

• Independent Advisory Panels on AI Ethics 

According to the sociotechnical perspective, the result of using technology is influenced by competency 

in terms of governance culture (Jasanoff, 2004). Without capacity building, the city will greatly depend 
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on its technology providers, which will diminish its role in the city as a regulator. 

5. Embed Participatory and Inclusive Governance 

Thus, the responsible deployment of AI should include elements of citizen engagement as well as 

measures for ensuring transparency. This will enhance the democratic effectiveness of AI systems. 

The National Strategy for Artificial Intelligence focuses on inclusive growth and equitable access (NITI 

Aayog, 2018). To operationalize the vision in urban areas, there is a need to develop AI systems 

considering diversity in languages, levels of digital knowledge, and disadvantaged groups. 

In addition, participatory governance helps to build legitimacy by enhancing trust in algorithmic systems 

adopted in governance. 

6. Align Urban AI Policy with Global Ethical Standards 

The urban AI governance model for India has to be based on internationally acceptable ethical parameters. 

The guidelines proposed by the OECD (2019) and UNESCO (2021) have such a normative basis with 

reference to fairness, transparency, accountability, and human oversight. 

Instead, these standards should be embedded in various procurement guidelines, requirements, and 

compliance checks for AI systems. Formalizing these ethical standards will help ensure that AI strengthens 

democratic governance rather than undermines it. 

Conclusion 

Information technologies, broadly construed, can induce significant change in Indian cities by reinforcing 

their efficiency, sustainability, and responsiveness. However, the deployment of AI technologies is also 

symbolic of a shift in decision-making authority. 

The absence of coherence in institutions, data governance, capacities, and ethical considerations is likely 

to make AI systems compound inequalities and undermine accountability. 

With sociotechnical awareness, institutional adaptations, and globally grounded ethical principles 

incorporated into India’s urban AI policy, the nation can look forward to a technologically advanced and 

responsible form of digital urbanism, replete with a commitment to equity, transparency, and democracy. 

AI-powered cities can help India grow in a way that is good for the environment and everyone who lives 

in the "Viksit Bharat" urban future. 
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Abstract:  

The Indian Urban Local Bodies (ULBs) are the primary point of contact for the citizens and the 

state; however, the reliability of the civic services they provide remains fragile. The effectiveness 

of the grievance redressal system has remained inconsistent due to limited institutional capacity, 

unclear accountability for work, and weak integration of technology into the governance structure. 

This case study examines the institutionalisation of a digital grievance redressal system that 

becomes citizen-centric when supported by internal workflow reforms.  

This study is based on primary field research, including a citizen survey, process mapping, and 

departmental analysis conducted for the Morbi Municipal Corporation, Gujarat, while 

maintaining analytical relevance for ULBs across India. The findings revealed that although 

multiple channels for complaint registration existed, the internal processes remained 

predominantly manual, contributing to delays and poor service tracking. Survey results 

highlighted low awareness and adoption of digital platforms despite high smartphone usage, 

alongside a strong preference for assisted and hybrid service models.  

The case demonstrates that improvement in grievance redressal for better civic service delivery 

doesn’t emerge only from digital integration; instead, it requires standardisation of internal 

workflows to make staff accountable, with proper monitoring of the outcome generated. This 

outcome should be further treated as a governance resource rather than just an administrative by-

product for enhanced planning and distribution of civic services. The insights of this case study 

offer learnings for small and medium-sized municipalities to strengthen the trust, transparency 

and inclusiveness among citizens.  

Keywords:  

Urban Local Bodies (ULBs), Digital Grievance Redressal, Service Delivery, Institutional 
Capacity, Urban Governance  
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Introduction: 

Cities are growing rapidly, and with this growth comes the need for proper management of basic 

facilities that people rely on every day. From clean water and adequate sanitation to well-

maintained roads and waste disposal, these services are essential for making a city liveable and 

functional. Ensuring that these services are delivered efficiently is the responsibility of urban local 

bodies, which play a key role in urban governance.  

For many citizens, the effectiveness of service delivery is judged not by the quality of life they 

experience, but by the responsiveness to their complaints (Vyabinyaa, 2024). Whether their 

problems are being acknowledged and resolved, and whether anyone followed up on the 

resolution. The grievance redressal system frames their perception of the local government and 

their trust in its services.   

 

Literature Review: Institutional Capacity, Governance, and Citizen Engagement 

However, citizens' perceptions of service delivery are closely linked to the institutional capacity 

of Urban Local Bodies (ULBs) and the governance framework within which they operate, often 

hindered by systemic inefficiencies, financial constraints, and governance limitations (Vyabinyaa, 

2024). In his study, Prof. H.C. Lalchhuanawma of Pachhunga University College, Mizoram, stated 

that the Mizoram state government has been reluctant to fully devolve powers to the Aizawl 

Municipal Council (AMC), thereby limiting its ability to manage urban functions effectively. As 

a result, the AMC struggles with inadequate decision-making authority, affecting its ability to 

implement policies efficiently and respond to urban challenges promptly (Lalchhuanawma, 2018). 

Municipal administrations in many cities rely heavily on state governments even for wage 

payments, leading to inefficiencies in governance (Tigga, 2022).  

Additionally, citizen awareness and engagement with municipal authorities remain low, further 

impacting service effectiveness. A study by Janaagraha shows that a significant portion of 

residents do not know which government agency is responsible for delivering basic services, with 

only 3% correctly identifying their municipal corporation (Janaagraha, 2025). This lack of 

awareness weakens accountability and reduces the efficiency of service provision.  

Most of the time, the direct interaction of the citizens with the authority occurs primarily when 

they face a service-related problem. In that case, one of the most common touchpoints for citizens 

is the complaint redressal office, where they report issues related to damaged roads, water supply 

disruptions, drainage problems, or streetlight failures, mostly infrastructure-related issues. 

However, citizen engagement with municipal representatives remains limited.  The study by 

Janaagraha shows that nearly 70% of citizens do not know how to contact their ward corporator, 

and over 90% have never visited their corporator’s office for a service-related issue (Janaagraha, 

2025). This lack of interaction limits the effectiveness of grievance redressal mechanisms.  
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Grievance Redressal Mechanism refers to a formal or informal system of addressing the issues 

raised by the public and fulfilling the needs of the people (Vyabinyaa, 2024). A well-functioning 

grievance redressal system ensures that problems are addressed on time, improving service 

delivery, citizen satisfaction, and overall governance. Without an efficient system, issues remain 

unresolved, leading to dissatisfaction and affecting the quality of life in the city.  

Grievance Redressal in Practice: Processes and Limitations 

The Municipal Performance Index, developed by the Government of India, recognises that 

technology, governance, and service delivery together influence the performance of 

municipalities, highlighting that areas such as digital access and accountability are critical for 

improving outcomes in local governance frameworks (MoHUA, 2019). 

 

In practice, the complaints are filed with the municipality through several entry points, but the 

internal process to handle these complaints is largely informal and fragmented. Citizens register 

their complaints through walk-in visits to the municipal offices, telephonic calls, and online 

portals. While the digital platforms, like the e-Nagar portal in Gujarat, the Aaple Sarkar portal by 

the Maharashtra Government, are in place to streamline the complaint registration, a significant 

proportion of complaints are registered through physical visits or verbal channels, particularly 

with the mindset to get an immediate acknowledgement.  

Once a complaint is registered, its status of resolution largely depends on the internal 

administrative practices, rather than any standardised workflow. Many small and medium-sized 

municipalities still record the complaints manually on registers or paper slips before forwarding 

them to the respective departments (Urban Management Centre, 2014). According to the 

Performance Assessment System (PAS) study conducted across five of the municipalities in 

Gujarat, i.e., Petlad, Anklav, Oad, Siddhpur and Patan, the grievance records were found to be 

poorly maintained. The assessment noted the absence of a feedback mechanism for citizens, 

missing details on the dispatchment of complaints from the civic centres to the concerned 

departments, and a lack of  information explaining the delays in grievance resolution (Urban 

Management Centre, 2014). 

The responsibility of handling these complaints is often on the frontline workers and department 

staff, making it difficult to track and monitor their status.  The interdepartmental coordination 

relies heavily on informal conversation, which makes the accountability of the task unclear. Due 

to these practices, grievance redressal often acts as a response, rather than a structured system for 

service improvement. The staff handled the complaints one case at a time. Priority often depended 

on the repeated follow-ups, the requests or the visibility of the issue. Grievance redressal did not 

follow any predefined service standards or timelines.  

Without systematic tracking, it is difficult to identify unresolved complaints. The patterns, 

across neighbourhoods or service types, stayed mostly unnoticed (World Bank Group, 
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2022). This limits the municipality’s ability to learn from recurring issues or use grievance 

data as an input for planning and resource allocation. For citizens, the lack of clarity around 

timelines and responsiveness means that resolving a complaint often requires follow-ups 

rather than trust in the system, reinforcing perceptions of inefficiency and weak 

accountability in municipal service delivery. 

Methodology and Case Context: Morbi Municipal Corporation 

To explore these challenges closely, a detailed field study was conducted for the Morbi 

Municipal Corporation in Gujarat. The study was based on stakeholder interviews, citizen 

surveys, process mapping and departmental analysis to understand the municipal 

governance practices. 

Morbi, a medium-sized city with a rapidly growing population, which recently transitioned 

from a municipal council to a corporation, provided a useful context to study the expanding 

services and functioning of its grievance redressal system. The city has a mix of residential, 

commercial and industrial areas, with the addition of nearby villages into the corporation’s 

boundary.   

The interactions with municipal staff and citizens offered insights into how complaints are 

registered, forwarded and addressed across departments. The citizens either visit the 

municipal offices, call the toll-free number or use the online portal, namely e-Nagar portal, 

developed by the Government of Gujarat for service delivery by Urban Local Bodies of 

Gujarat. The complaint, when contacted with the municipal staff, was first filed manually 

on a paper slip.  And then, with the help of the slip, it was registered on the e-Nagar portal. 

The slip was further sent to the respective departments; therefore, the department received 

the same complaint twice, making it difficult for the department to work on.  

Survey Findings: Citizen Usage, Digital Literacy, and Service Preferences 

A survey was conducted with a sample size of 56 citizens across Morbi to understand the 

use of services provided to them. The sample was stratified according to the population of 

14 wards and 9 villages, respectively. Respondents were selected through in-person 

interaction within each stratum, focusing on residents who had interacted with municipal 

services in some form. While the sample size was limited, the survey was designed to 

generate qualitative insights into citizen experiences and perceptions. 

 

One of the key aspects explored was digital literacy, as it plays a significant role in the 

modern way of service delivery. The findings revealed that 80% of the citizens use or know 

how to use a smartphone, but only 59% have ever used an online website or portal for any 

purpose. More importantly, only 9% of the surveyed citizens have ever used the e-Nagar 
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portal or any other government website to avail civic services. Among this 9%, the majority 

(54%) were in the 36-45 age group, indicating that younger and older citizens are less 

familiar with digital platforms for municipal services.  

We also asked people about the services they use most frequently from the municipal 

corporation. The results showed that complaint redressal is the most frequently used service, 

followed by property tax payment and issuing of birth & death certificates. Additionally, we 

examined whether citizens were aware of all available ways to access civic services. The 

findings showed that 64% of citizens were unaware or unclear about the process, especially 

regarding online service portals. Once again, the 36-45 age group displayed the highest level 

of awareness, confirming that digital literacy is uneven across different demographics.  

A crucial part of our study was understanding the preferred mode of availing services in the 

future. Around 65% of citizens expressed a preference for human interaction, either by 

visiting municipal offices, making phone calls, or using WhatsApp. Many felt that online 

services lacked a personal touch and a reliable point of contact, making them hesitant to 

trust the system.  

People also shared that they don’t feel their complaints are properly addressed, and their 

feedback is not considered. However, they are open to awareness programs that would help 

them understand and use online civic services more effectively. These insights emphasise 

the need for a balanced approach that integrates digital solutions while retaining personal 

assistance for better public trust and service efficiency.  

Institutional Challenges in Grievance Redressal: 

Taken together, the field observations and survey findings suggested that for most small and 

medium-sized municipalities, challenges are not limited to individual complaints or delays; 

one of the clear issues was the absence of a standard workflow for grievance handling. 

Complaints arrived through several channels, but no process guided how complaints moved 

across departments, who was responsible, at each stage or how resolution timelines were 

monitored. Lack of a standardised workflow made grievance redressal depend on staff 

members instead of the system itself.  

Accountability within the system also remained weak, leading to delays. Since the 

complaints were often recorded manually, coordination relied on informal communication, 

making it difficult to identify the root cause of the delays or unresolved complaints. 

Frontline staff handled most of the grievances, and there is no escalation of unresolved 

complaints until followed up by citizens. In most cases, once the complaint is marked as 

resolved, there are no further reviews to assess performance against the service standards. 

This means that grievance resolution relied more on the persistence of the citizens than on 

institutional mechanisms, building a perception of inefficiency among citizens.  
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Way Forward: Institutionalising Digital Grievance Redressal 

These observations indicate the necessity of reconceptualising the grievance redressal 

system, not merely as an efficient service delivery, but as an essential element of municipal 

governance.  Rather than focusing solely on complaint closure, grievance redressal systems 

need to support clear workflows, defined roles for accountability, and continuous 

monitoring to improve service delivery outcomes. The case of Morbi Municipal Corporation 

highlighted that digital platforms alone were insufficient unless supported by institutional 

reforms that aligned processes, people, and data.  

The case points out the need to change the way grievance redressal is handled in Urban 

Local Bodies. Rather than treating grievance redressal as an isolated administrative 

function, it can be rethought as the link that ties service delivery, accountability and citizen 

engagement together. One possible starting point can be to define clear roles and 

responsibilities for grievance handling. When the responsibilities are clear and the 

ownership is institutional rather than individual, grievance handling becomes less 

vulnerable to staff turnover or informal work arrangements. Clarity in roles also creates 

room for performance monitoring, which can be achieved by reviewing the resolution 

timelines and the outcomes on a regular basis without relying on citizen follow-ups as 

triggers. It can be guided by the escalation of unresolved complaints and completed by 

feedback loops.  

Once the internal process is established, digital tools can be used to support service delivery.  

Digital platforms work best when they act as extensions of the process rather than as parallel 

systems. When used efficiently, they improve transparency, reduce duplication and enable 

better coordination across departments. More importantly, digital systems also turn 

complaints into structured information that can be used for oversight and planning 

decisions. Through the field interactions in Morbi, it was revealed that citizens valued 

human interaction more for registering their complaints. This highlights that maintaining 

assigned access points along with digital platforms can ensure inclusivity, especially in cases 

when trust is still evolving on older platforms. Gradual capacity building and awareness 

campaigns for municipal staff as well as citizens can support the transition without 

excluding those who rely on face-to-face interaction.  

Conclusion: 

The case showed that putting a grievance redressal system in place is essential in achieving 

citizen-centric service delivery in Urban Local Bodies. The digital platforms work 

efficiently only when the municipal system has clear institutional arrangements, including 

standardised workflow, clear accountability and consistent monitoring. When the digital 

grievance redressal system is embedded in everyday operations, it becomes a governance 

tool that adds transparency, responsiveness, and strengthens relationships between citizens 
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and municipal authorities. Overall, the case suggests that institutionalising the grievance 

redressal system is not a one-time reform, but a continuous process of capacity building 

and adaptation. It builds a foundation for long-term institutional improvement. It can be 

sustained over time and easily scaled to other small and medium-sized cities with similar 

governance challenges. It encourages a behavioural shift in urban governance, where 

citizen trust becomes a central value rather than an exception.  

Grievance redressal systems have the potential to serve as the foundation for citizen-centric 

service delivery across Urban Local Bodies. While prior studies have examined citizen 

satisfaction and digital platforms in isolation, this study advances understanding by linking 

grievance redressal outcomes to internal workflows, role clarity, and monitoring practices 

to highlight how complaint data can inform service planning and institutional performance 

over time. 
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Abstract 

Rapid urbanisation in Indian cities has intensified the pressure on public transportation to deliver fast, 

reliable, and citizen-centric services. As Indian metro systems scale-up to meet the rising urban mobility 

demands, the critical aspect which shapes passenger experience and operational efficiency is ticketing and 

fare collection. This paper presented a case study of the Ahmedabad Metro’s ticketing ecosystem, 

examining the usage of paper QR tickets and mobile app–based digital ticketing within a rapidly evolving 

urban transit context. 

The study was based on primary field observations, passenger surveys, process mapping and management 

tools such as swimlane diagrams, Ishikawa diagram and across high-footfall stations including interchange 

nodes, event-centric stations. The study found that the paper QR tickets account for a majority share of 

ridership, their heavy reliance on counters contributes to queuing and staff dependency while the use of 

Self-Ticketing kiosk is almost negligible. Mobile app–based ticketing (Ahmedabad Metro App), though 

aligned with digital governance goals, exhibits low adoption due to app instability, refund delays, and 

limited passenger awareness. Across all ticketing modes, AFC gate performance emerges as a systemic 

constraint, with QR scan failures, unclear error messaging, and peak-hour congestion significantly 

increasing throughput time. 

Drawing on comparative case studies from Delhi and Chennai Metro systems, the paper proposes a set of 

integrated, low-cost interventions spanning kiosk usability upgrades, mobile app incentives, digital travel 

passes, and metro-wide AFC gate enhancements including infrared-assisted scanning, firmware upgrades, 

backend rule logic, and behavioural nudges. The case demonstrates how reframing ticketing systems as 

urban governance infrastructure rather than standalone technology can improve service reliability, reduce 

operational friction, and enhance citizen trust. 

The findings offer scalable insights for other Indian cities pursuing seamless, citizen-centric digital 

mobility under national urban transport and smart city missions. 

Keywords: Metro Ticketing, QR Tickets, AFC Gates, Digital Governance, Urban Mobility, Ahmedabad 

Metro 
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Introduction 

Rapid urbanisation in Indian cities has placed increased pressure on public transport systems to deliver 

services that are efficient, reliable, inclusive, and citizen centric. The Metro Rail Network is an example 

of an urban transportation service that has been identified as a backbone for future urban mobility. As of 

2025, the total length of the Indian Metro Rail Network has stretched over 1,000 kilometres. This reflects 

India’s initiatives towards improving the country’s urban transport systems and support sustainable urban 

growth under government initiatives such as Smart Cities Mission and PM Gati Shakti. (Press Information 

Bureau, 2025).  

The Ahmedabad Metro Rail Project, implemented by the Gujarat Metro Rail Corporation Limited 

(GMRC), is a rapid transit system serving Ahmedabad, Gandhinagar, and GIFT City, with a total 

operational length of approximately 68.28 km and 48 operational stations. Operating on the East–West 

and North–South corridors, the system connects major residential, commercial, institutional, and 

multimodal transport hubs, catering to a diverse commuter base as shown in Figure no.1 (GMRC, Gujarat 

Metro Rail Corporation (GMRC) Limited, 2025) 

Figure 4 Ahmedabad Metro Map 
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One of the key aspects of efficient service delivery in Metro rail system is Ticketing, because of its 

passenger-facing components it shapes overall travel experience and operational efficiency. As per GMRC 

operational data for the period of October–December 2024, the Ahmedabad Metro recorded an average 

daily ridership of approximately 1.5 lakh passengers, with maximum demand during morning and evening 

peak hours. During such peak hours (8:00AM-11:00AM in morning and 5:00PM-8:00PM in evening) 

(GMRC, gujaratmetrorail.com, 2025), the efficiency and reliability of ticketing and access control systems 

play an important role in managing passenger flow, reducing congestion, and maintaining service quality. 

Ticketing in the Ahmedabad Metro has majorly three modes including paper-based QR tickets, mobile 

application–based digital QR tickets, and smart card system which is aligned with the National Common 

Mobility Card (NCMC) initiative. The Ahmedabad Metro also have a special event-based ticketing 

system, which is operational during large public events and festivals, where the fares are capped at ₹50 

regardless of travel distance to manage high passenger volumes and simplify fare collection (Metro Rail 

News, 2024). These ticketing options are integrated with an Automatic Fare Collection (AFC) system that 

governs controlled entry and exit at stations. In line with national initiatives such as Digital India and One 

Nation, One Card, GMRC has been transitioning from plastic tokens and closed-loop smart cards to 

interoperable, cashless, and digitally enabled ticketing solutions. During the period of October–December 

2024, paper QR tickets contributed to nearly 65% of total ticket sales, indicating strong passenger 

preference compared to NCMC smart cards and mobile app–based ticketing options as shown in Figure 

no.2. 

Despite these technological advancements, even a minor inefficiency can significantly affect passenger 

flow and service perception. During peak hours and large public events, limitations in ticketing processes 

often results into queue formation, increased reliance on station staff, and congestion at stations. While 

QR tickets, mobile applications, and smart cards have been introduced across Indian metro systems, their 

adoption and performance vary significantly widely due to difference in usability, system integration, and 

passenger awareness.  

Against this backdrop, this paper examines the ticketing ecosystem of the Ahmedabad Metro to assess 

how paper QR ticketing, mobile app–based ticketing, and Automatic Fare Collection (AFC) gate 

operations function under real-world conditions.  

Figure 5 Ticket type sales in Ahmedabad Metro 
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By analysing passenger behaviour, operational workflows, and system constraints using service 

management tools, the study positions metro ticketing systems not merely as technological instruments, 

but as critical components of urban governance infrastructure that shape service reliability, operational 

efficiency, and citizen trust. 

Methodology 

The Study adopted a qualitative case study methodology combining field observations, passenger 

interview, and stakeholder’s interactions to examine the operational performance of metro ticketing 

systems. 

The research focuses on real-world passenger interactions with ticketing systems which includes Paper 

QR ticket and Mobile app-based tickets with their validation at AFC gates. A service lens was applied to 

understand process-level inefficiencies and user experience gaps. Twelve metro stations were selected 

based on parameters such as high footfalls, interchange nodes, industrial-area stations and central 

business district’s locations. These included Motera stadium, Old High Court, Kalupur Railway Station, 

Apparel Park, Thaltej Gam, Jivraj Park, AEC, Vastral, Gujarat University, Commerce Six Road, 

Vishwakarma College and Sabarmati. 

Primary data were collected through Structured field observations, Onsite passenger interview and 

service documentation process. Passenger interviews were conducted using Kobo Toolbox-based digital 

questionnaires (Khandelwal & Gandhi survey dataset, 2025). A total sample of 100 passengers were 

surveyed across the selected stations. Observations and interviews were conducted during both peak and 

non-peak hours, as defined by GMRC ridership schedules (GMRC, Gujarat Metro Rail Corporation 

(GMRC) Limited, 2025) to understand variations in passenger flow and system performance. The 

fieldwork was carried out between 9th September to 20 September 2026.  

Additionally, a technical visit to the GMRC command control centre at Apparel Park, Ahmedabad 

provided insights into fare validation systems, AFC operations and future ticketing projections. The 

collected data was analysed using service management and process analysis tools including Swimlane 

process mapping, Ishikawa (fishbone) root cause analysis and Muda-based waste identification. These 

tools enabled systematic identification of operational delays, user interface gaps and service delivery 

inefficiencies. 

Metro System in India 

Metro rail systems in India are increasingly expected to function as high capacity, digitally enabled public 

services rather than solely as transport infrastructure projects. This shift has placed greater emphasis on 

service efficiency, passenger experience, and real-time system performance, particularly at passenger–

system interfaces such as ticketing and fare collection.  

Over the past decade, India’s metro network has grown dramatically from just a few hundred kilometres 

in the early 2010s to over 1,000 km of operational metro lines across more than 20 cities by 2025, making 

it one of the world’s longest urban rail systems. Across the country, 20 cities currently operate metro rail 

systems, Patna Metro is among the latest additions to India’s expanding metro rail network, alongside 

several other cities with ongoing corridor development and phased commissioning aimed at addressing 
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rising urban mobility demand (The Metro Rail Guy, 2025). Daily ridership across the country’s metro 

systems now exceeds 10 million passengers, reflecting rapid urbanisation and rising demand for 

sustainable public mobility. (Strive Edge, 2025) 

Across these expanding networks, fare management has evolved into a critical operational domain 

influencing ridership retention, staff workload, and system reliability. The growing adoption of QR-based 

ticketing and mobile applications has enabled metro operators to extend digital ticketing access without 

extensive physical infrastructure investment. However, the effectiveness of these solutions remains closely 

tied to backend system integration and the performance of Automatic Fare Collection (AFC) gates, which 

act as common processing points for all ticketing modes.  

Industry experience indicates that digital ticketing adoption is shaped not only by technology availability 

but also by usability, clear passenger communication, and consistent operational processes (Chowdhury 

& Hoque, 2025). While select metro systems have demonstrated improvements through targeted AFC 

upgrades, incentive-based digital adoption, and service design interventions (Infra.com, 2025), many 

continue to face uneven uptake and reliance on manual support at station gates just in case of Ahmedabad 

metro. These sector-wide conditions underscore the importance of examining ticketing systems through 

an operational and governance lens, focusing on how design and management decisions influence 

everyday service delivery in urban transit environments.  

Organisation Overview 

The Gujarat Metro Rail Corporation Limited (GMRC) is a Special Purpose Vehicle established to 

implement and operate the Metro Rail systems in the state of Gujarat. As part of the mandate of the GMRC, 

metro projects are being undertaken in Ahmedabad and Surat currently. As the implementing and operating 

agency for the metro rail systems in the state, the GMRC is charged with the responsibility to operate the 

networks and the management of the stations. (GMRC, Gujarat Metro Rail Corporation (GMRC) Limited, 

2025) 

The organisation is also responsible for the everyday functioning of the metro in the East-West and North-

South corridors in the city of Ahmedabad. GMRC has duties beyond the provision of infrastructure, 

including decisions related to the management of passenger flow, performance, and optimization in peak 

times as well as during Special Events. 

Stakeholders in the Metro Ticketing Ecosystem 

The case study involved multiple stakeholder groups whose interactions collectively influenced the 

performance of the metro’s ticketing and fare collection ecosystem as shown in Figure no.3 
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Figure 6 Stakeholder chart 

Together, these actors formed an interconnected service delivery ecosystem in which passenger 

experience, operational efficiency, and governance outcomes were closely interlinked. 

Problem Description 

Despite the progressive adoption of various ticketing systems, the Ahmedabad Metro continues to 

encounter service delivery challenges at key passenger interaction points. Field observations, passenger 

feedback, and process-level analysis indicated the gaps in usability, system integration, and interface 

design across paper QR ticketing, mobile app–based ticketing, and Automatic Fare Collection (AFC) gate. 

These challenges increase the transaction time, reliance on staff assistance, and localized congestion, 

particularly during peak commuting periods and event-driven demand, highlighting the need to examine 

ticketing systems as the critical public service interface and infrastructure. 

Paper QR Ticket 

Paper QR tickets, which are the preferred mode of ticketing among passengers, are accessed through two 

primary modes: conventional ticket counters and ticket vending kiosks. However, field observations 

though survey at the selected stations indicated that counter-based issuance remains the dominant mode 

as compared to kiosk-based ticket purchases, constituting around 83% of total 100 passengers survey 

(Khandelwal & Gandhi survey dataset, 2025).  

Process-level examination using service management tools such as swimlane analysis indicated that while 

service delivery through staffed ticket counters was generally efficient and supported by direct staff 

assistance, kiosk-based ticketing introduced multiple points of delay and non-value-adding activity for 

passengers. The analysis revealed that kiosks lacked user-centric interface design, clear on-screen 

guidance, and intuitive navigation features such as station search functionality, requiring passengers to 

scroll through station lists and thereby increasing transaction time. Additionally, the absence of a top-up 

option for National Common Mobility Card (NCMC) users limited the functional utility of kiosks. During 

several field observations, ticket vending kiosks were also found to have run out of paper, in which cases 

passengers either had to inform station staff to replace the paper roll or the issue was addressed only when 

Passengers

Form the primary user group and included daily commuters, students, industrial workers, tourists, and 
event-based riders. Differences in travel frequency, digital literacy, and ticketing preferences affected the 
adoption and use of paper QR tickets, mobile app–based tickets, and smart cards.

Station Level 
Staff

Responsible for ticketing assistance, AFC gate supervision, queue management, and crowd control, 
particularly during peak hours and special events. Frequent staff intervention often reflected usability gaps 
or system-level inefficiencies.

Operation & 
Technology 

Team

Managed ticketing system configuration, AFC gate functionality, backend integration, and coordination 
with external service providers. Their decisions directly influenced system reliability and responsiveness.

Technology 
Payment 
Partners

Supported the development, integration, and maintenance of ticketing software, AFC hardware, and 
payment systems. System limitations and delays were often linked to vendor-dependent upgrades and 
inter-agency coordination.
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noticed during routine checks. The absence of an automated alert mechanism when kiosks ran out of paper 

not only led to service interruptions but also increased reliance on counter-based ticketing and eroded 

passenger trust. Collectively, these design and functionality gaps resulted in higher throughput time and 

frequent staff intervention, undermining the intended role of kiosks as a self-service alternative to counter-

based ticketing. 

Using field observations supported by the Ishikawa (fishbone) analysis as shown in Figure no.4, the study 

examined the underlying causes of paper QR ticket scanning failures at AFC gates. The analysis revealed 

that limitations in AFC scanning technology, particularly uneven lighting conditions and the lack of 

infrared-assisted readers, reduced scan reliability. These challenges were reinforced by the physical 

vulnerability of paper tickets, where minor creases, folds, or exposure to moisture degraded print quality. 

Additionally, insufficient visual cues and guidance at gates resulted in incorrect ticket placement and 

alignment by passengers. Together, these factors increased scanning retries, increased the through put 

time, and caused localized congestion, especially during peak-hour conditions when passenger volumes 

were high. 

These interacting factors indicate that inefficiencies originating at the ticket issuance stage are frequently 

magnified at AFC gates, leading to increased staff intervention and disruption of passenger flow. From a 

public service delivery and urban governance perspective, the continued reliance on paper QR ticketing 

places additional pressure on staffing and queue management, underutilises kiosk infrastructure, and 

weakens system responsiveness during peak periods and event-driven demand. Although digitally 

enabled, paper QR ticketing continues to operate as a semi-manual service process, constraining the 

anticipated efficiency gains of automated fare collection. This limitation underscores the broader 

challenge of digital transformation in urban transit, where technological adoption without corresponding 

service design and usability integration can undermine inclusivity, operational efficiency, and passenger 

trust. 

Ahmedabad Metro App 

The Ahmedabad Metro mobile application was introduced in December 2024 as a digital service interface 

to facilitate QR-based ticketing and reduce dependence on physical ticketing infrastructure, recording over 

one lakh downloads during its initial rollout. (Deshgujarat, 2025) However, despite being designed with 

Figure 7 Ishikawa Diagram 
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a user-friendly and intuitive interface, sustained adoption and repeat usage of the application remain 

limited in practice. The issue is the lack of passenger awareness that emerged as a significant barrier to 

adoption. Passenger surveys and on-ground interactions revealed that a substantial proportion of metro 

users; especially occasional riders and first-time commuters, were unaware of the existence of the 

Ahmedabad Metro mobile application or unclear about its purpose and benefits. This awareness gap 

restricts usage at the very first stage of the digital journey, even before usability or performance factors 

come into play. In the absence of consistent visibility, station-level promotion, and guided onboarding, 

many passengers continue to default to paper-based ticketing or counter-based assistance.  

Despite the app’s alignment with broader digital mobility and e-governance objectives, the combined 

impact of low awareness, usability friction, and operational unreliability currently constrains its 

effectiveness as a seamless alternative to paper ticketing within everyday urban transit operations. 

Addressing both behavioural level barriers is therefore critical for the app to transition from a nominal 

digital offering to a widely adopted service channel. 

Way Forward 

Enhancing QR Ticket Delivery through Kiosks 

The proposed intervention reconceptualised the ticket vending kiosk as a primary, citizen-facing public 

service interface rather than a secondary or auxiliary ticketing option. The redesign emphasised inclusivity 

and ease of access by addressing cognitive, navigational, and informational barriers commonly faced by 

passengers during self-service transactions. Interface improvements focus on simplifying the ticket 

selection process through structured station organisation, intuitive search-based destination selection, and 

enhanced map visualisation supported by clearly defined legends that distinguish operational stations, 

interchange points, and the passenger’s current location. These design refinements reduce decision fatigue 

and transaction time, particularly for first-time users, elderly passengers, and event-based commuters. 

To address functional limitations identified during field observations, the upgraded kiosk incorporates 

National Common Mobility Card (NCMC) top-up functionality, expanding the kiosk’s role beyond single-

journey ticket issuance to a more comprehensive fare management interface. This integration reduces 

dependence on separate counters or vending points and improves continuity across ticketing modes. In 

addition, the interface provides real-time train arrival information and coach-level occupancy indicators, 

enabling passengers to make informed boarding choices and supporting more balanced passenger 

distribution along platforms, thereby contributing to operational efficiency. As part of a gradual digital 

transition strategy, the intervention introduced WhatsApp-based ticket delivery integrated with kiosk 

transactions. In this model, ticket selection and payment occur at the kiosk, while the QR ticket is delivered 

directly to the passenger’s WhatsApp number. This approach mirrors established digital ticket delivery 

workflows used by platforms such as BookMyShow and Ixigo, leveraging familiarity without introducing 

additional system complexity. By using WhatsApp solely as a delivery and confirmation channel rather 

than a booking interface, the model lowers technological barriers, builds passenger confidence in digital 
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tickets, and supports incremental adoption of app-based ticketing within the metro ecosystem. (Figure 

no.8 to Figure no.13 explains the process of getting ticket through Kiosk, with updated UI/UX) 

Figure 6 Step-2 Option to choose the destination either through the list or through updated map 

Figure 7 Step-3 Opting to prefer ticket type (Paper/Digital) Figure 8 Step-4 Selecting quantity of the ticket 

Figure 8 Step-1 Choosing an option of NCMC Top-Up or 
Purchasing QR Ticket 
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Behavioural Nudges to enhance Kiosk usage 

Building on the upgraded kiosk interface, targeted promotion and outreach measures are proposed to 

enhance visibility, ease of understanding, and sustained usage. Behavioural nudges such as floor stickers, 

directional signage, and concise messages including “Skip the Queue, Choose Kiosk” and “Get Your 

Ticket in 30 Seconds”  (as shown in figure no. 14 and 15) are placed near station entrances and ticketing 

zones to intuitively guide passengers toward kiosks. The inclusion of a kiosk icon on station ticketing 

signage further strengthens awareness of available ticketing options. To support user understanding, 

informational banners and standees placed at stations provide step-by-step guidance on booking tickets 

through kiosks, supplemented by QR codes linking to short instructional YouTube videos demonstrating 

the process. These videos serve as an easily accessible, scalable learning tool for first-time and occasional 

users. In parallel, kiosk screens are utilised as communication and branding assets during idle time to 

display instructional content, GMRC messaging, and third-party advertisements, creating opportunities 

for non-fare revenue generation. Collectively, these measures reinforce kiosks as accessible and user-

Figure 9 Step-5 Ticket summary alongside the occupancy 
status of the upcoming train 

Figure 10 Step-6 Payment QR 

Figure 11 Step-7 after the payment WhatsApp QR appears 
to open the chatbot at Passenger phone 

Figure 12 Step-8 
WhatsApp chatbot 

Figure 13 Step-9 Digital 
ticket delivery 
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friendly public service interfaces while supporting operational efficiency and financially sustainable 

outreach.   

Strengthening App-Based Ticketing and User Retention 

Help Desk Initiative for ticketing through Ahmedabad Metro app is proposed to accelerate digital 

ticketing adoption across the Ahmedabad Metro network by providing direct, on-ground assistance to 

passengers at selected stations. The Help Desk Initiative proposes setting up trained support counters at 

strategically selected high-footfall stations. These desks will be staffed by metro personnel and supported 

by student volunteers from local colleges. Their primary role will be to guide and onboard passengers onto 

the Ahmedabad Metro App by demonstrating, in real time, how to download the app, register, book QR 

tickets, and use the QR code at entry/exit gates. The training process will follow a short, standardised 

module, ensuring that each interaction equips the user with sufficient knowledge to independently transact 

digitally during their future journeys. Quick reference leaflets, troubleshooting support, and language-

friendly communication (Gujarati, Hindi, English) will further enhance ease of adoption. 

The implementation of help desks will be carried out in cycles, with teams rotating across station clusters 

to maximise coverage. The initiative is planned such that it  allows each major station to be operationally 

supported at least once.  

Given Ahmedabad’s strong smartphone and literacy penetration, a young commuter base, and rapidly 

evolving digital behaviour, the metro system stands to benefit significantly from structured, social-first 

digital onboarding efforts. By reducing friction at the point of use, the help desk directly addresses 

behavioural barriers, enhances commuter confidence, and encourages long-term digital habits. In the 

broader strategic context, this initiative supports other proposed mechanisms such as loyalty programs, 

wallet integrations, and marketing campaigns by ensuring that more passengers are equipped and willing 

to participate in the digital ecosystem.  

Ultimately, the QR Ticketing Help Desk Initiative aims to create a digitally confident ridership base that 

can reduce ticketing queues, improve station throughput, support operational efficiency, and enable data-

driven fare and service optimization. The essence of this behavioural shift is captured in the campaign 

message: “Queue છોડો, Metro app ચનૂો! 

Figure 14 Floor stickers and inclusion of Kiosk icon at station signages 
Figure 15 Floor stickers in front of 
Kiosk 
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Metro App Help Desk Initiative Training Module 

The training module for the ticketing through metro application QR Ticketing Help Desk has been 

structured to provide passengers with a complete, end-to-end onboarding experience into 

the Ahmedabad Metro App and QR ticketing ecosystem. The module begins with assisting commuters in 

downloading and installing the app, followed by a live demonstration of ticket booking, including 

selecting source and destination stations, adding number of passengers, and completing payments through 

UPI or card. Once familiar with the process, passengers are guided on how to open their QR ticket and 

scan it correctly at AFC gates during entry and exit. The module also covers common issues such as refund 

queries, QR not scanning, and the use of the in-app complaint system. 

 

Scratch and Win reward mechanism 

To accelerate digital ticketing adoption on the Gujarat Metro mobile application, a gamified “Scratch & 

Win” loyalty programme is proposed. The programme incentivises consistent app usage by rewarding 

passengers upon achieving predefined travel milestones of 200 km, 500 km, 1,000 km, and 2,000 km 

(Figure no. 18). Each milestone unlocks a scratch voucher within the app, transforming routine travel 

into an engaging and habit-forming experience for regular metro users. 

Pay Rs.15 from 

Ahmedabad 

Metro 

Pay

tm 

Figure 16 Student Volunteers Figure 17 Student Volunteers 

Figure 18 Scratch and Win program 
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Upon completing the required distance threshold, a scratch coupon is automatically activated within the 

application. Scratching the coupon reveals a reward such as small cashback, ticket discounts, wallet 

credits, or free-ride vouchers corresponding to the user’s milestone tier (Bronze, Silver, Gold, or 

Platinum). All rewards are redeemable exclusively for future metro journeys, ensuring that benefits 

remain within GMRC’s ticketing ecosystem and preventing cash-out leakage. 

To manage costs and maintain equity, each milestone is redeemable only once within a seven-month 

cycle, after which the programme resets and users begin a new accumulation cycle. The loyalty 

programme is supported through a wallet partnership model with digital payment providers such as 

Paytm, Google Pay, or PhonePe. Under this integration, QR codes displayed within the Ahmedabad 

Metro app are generated using the wallet partner’s API (Figure no.18), embedding GMRC’s merchant 

ID, transaction value, and a secure wallet token. This enables real-time transaction synchronisation, 

improves payment reliability, and allows GMRC to leverage the partner’s digital infrastructure for 

enhanced reach and stability. 

To minimise financial burden on GMRC, a 2% convenience charge is applied to wallet-based 

transactions, borne by the payment platform. This ensures minimal direct expenditure by GMRC while 

enabling discounted incentives that encourage a shift toward app-based ticketing. The QR integration 

and wallet partnership model thus establishes a financially sustainable mechanism to support digital 

ticketing and loyalty incentives. The convenience fee, justified as a charge for platform access, visibility, 

and API utilisation, creates a stable revenue stream without altering ticket fares or imposing additional 

costs on passengers. 

As a result, GMRC achieves a net positive financial outcome by converting potential operational costs 

into a recurring revenue source. Beyond monetary benefits, the partnership strengthens GMRC’s digital 

ecosystem by increasing wallet partner visibility, improving transaction throughput, and promoting 

higher levels of digital adoption among commuters. Collectively, this model ensures that the loyalty 

programme remains financially self-sustaining while advancing GMRC’s broader objective of 

expanding digital ticketing penetration in a citizen-centric manner. 

Conclusion 

This study examined the ticketing ecosystem of the Ahmedabad Metro through an operational and 

governance lens, demonstrating how paper QR ticketing, mobile app–based ticketing, and Automatic Fare 

Collection (AFC) gate performance collectively influence passenger experience and system efficiency. 

The findings reveal that despite the adoption of digital ticketing technologies, service delivery challenges 

persist due to usability gaps, fragmented system integration, and continued reliance on manual 

intervention at critical passenger interfaces. Inefficiencies originating at ticket issuance whether through 

kiosks or mobile applications were frequently amplified at AFC gates, underscoring the interdependent 

nature of metro ticketing systems. 

By reframing ticketing as a citizen-facing public service rather than a standalone technological function, 

the paper proposed a set of low-cost, scalable interventions centred on user-centric kiosk design, incentive-

driven digital adoption, targeted digital literacy support, and improved AFC interface feedback. These 

measures prioritise clarity, behavioural nudges, and gradual digital transition, enabling metro agencies to 

enhance operational efficiency while strengthening passenger trust in digital systems. 

The Ahmedabad Metro case offers transferable insights for cities developing new metro networks as well 

as those modernising existing systems. The proposed interventions including kiosk usability upgrades, 
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WhatsApp-based ticket delivery, and integrated digital travel products and be implemented incrementally 

without substantial capital investment. As Indian cities continue to expand metro infrastructure under 

national urban transport and smart city initiatives, aligning ticketing systems with service design, 

passenger behaviour, and institutional capacity will be critical. Strengthening ticketing as a governance 

interface can play a decisive role in advancing inclusive, reliable, and sustainable urban mobility. 
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Abstract 

Smart urban governance became a key policy and the analytical approach to handling multifaceted urban 

issues as a result of the strategic combination of digital technologies, institutional restructuring, and 

participatory governance systems as means of governance. In Jammu & Kashmir (J&K), the development 

of intelligent urban governance relied to a significant extent on the introduction of the Smart Cities 

Mission, especially in Jammu and Srinagar smart city. This paper discussed the level of contribution made 

by smart urban governance projects towards enhanced urban management and governance outcomes in 

the area. The research was narrowed down to institutional structures like Special Purpose Vehicles, digital 

governance applications, the role of the Integrated Command and Control Centres, and the presence of 

data-driven decision-making in the urban service provision. In line with this, the study focused on the role 

of Mobile Apps in facilitating smart urban governance in J&K .The research was based on the qualitative 

research methodology that focused on the assessment of existing governance structures through the policy 

documents analysis and secondary data sources. The results showed that the technology-based 

interventions made the administration more efficient, inter-department coordination better, and real-time 

monitoring of the city services to be stronger especially in traffic, grievance redressal and responding to 

the emergency services.  The study, however, also revealed some important limitations, such as centralized 

decision-making systems, little functional autonomy of Urban Local Bodies, unequal access to the sphere 

of digital spaces. Such flaws restricted the inclusion and transformative nature of smart urban governance 

programs in J&K. The study found that although smart urban governance had contributed to efficiencies 

in operation and modernization technology; to get sustainable and equitable governance results, more 

substantial institutional capacity, inclusive digital policies, and region-specific governance reforms were 

required. 

KEY WORDS: Smart urban governance, Smart Cities Mission, Jammu & Kashmir, Srinagar Smart City, 

Jammu Smart City, Integrated Command and Control Centres, e-governance platforms. 
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 Introduction 

Urban governance in India underwent a significant transformation in the past decade, driven by rapid 

urbanisation, technological advancement, and the growing complexity of service delivery. Cities faced 

interconnected challenges related to infrastructure deficits, traffic congestion, environmental degradation, 

public safety, and governance inefficiencies. Traditional bureaucratic systems increasingly proved 

inadequate in responding to these dynamic urban problems, thereby necessitating innovative approaches 

to urban governance. The United Nations Department of Economic and Social Affairs (UNDESA) 

projected that the global population would increase from approximately 7.2 billion in 2011 to 9.6 billion 

by 2050 (UN DESA, 2013). According to United Nations estimates, about 54.5 per cent of the world’s 

population was living in urban areas by 2016 (United Nations, 2016). This proportion was expected to rise 

significantly, with the urban population projected to increase from 52.1 per cent in 2011 to nearly 67.2 per 

cent by 2050 (United Nations, 2016). Rapid urbanisation acted as a catalyst for profound social and 

economic transformations, reshaping patterns of living, resource utilisation, land use and land cover, and 

housing systems. At the same time, accelerated urban growth intensified several challenges, including 

traffic congestion, unemployment, urban crime, inadequate water and sanitation services, environmental 

stress, and increased vulnerability of cities to public health risks and the spread of diseases. In this context, 

the concept of smart urban governance gained prominence. It emphasised the use of digital technologies, 

data-driven decision-making, collaborative institutional frameworks, and citizen participation to enhance 

urban management and service delivery. The Government of India’s launch of the Smart Cities Mission 

(SCM) in 2015 marked a major policy shift toward reimagining urban governance through technology-

enabled solutions. For Jammu & Kashmir, a region characterised by unique political, administrative, and 

geographical conditions, the implementation of SCM held particular significance. The inclusion of Jammu 

and Srinagar under the Mission provided an opportunity to modernise urban governance structures, 

enhance service efficiency, and strengthen state capacity within a post-reorganisation governance 

framework. This paper examined how SCM shaped smart urban governance in Jammu & Kashmir, with 

a focus on institutional mechanisms, technological tools, and governance outcomes. 

Conceptual Framework: Smart Urban Governance 

Smart urban governance extended beyond the deployment of digital technologies to encompass 

institutional reforms, stakeholder engagement, and adaptive policymaking. It integrated three interrelated 

dimensions: 

1. Technological Dimension – use of ICTs, sensors, big data, and digital platforms for monitoring 

and service delivery. 

2. Institutional Dimension – reconfiguration of governance structures, including SPVs and inter-

agency coordination mechanisms. 

3. Participatory Dimension – citizen engagement through digital platforms, mobile applications, 

and feedback systems. 
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Unlike conventional e-governance, smart urban governance emphasized real-time data integration, 

predictive analytics, and collaborative decision-making. However, scholars cautioned that excessive 

techno-centric approaches may reinforce centralized control and weaken democratic accountability if 

institutional and participatory aspects are neglected. 

 

Evolution of Smart City 

 

The concept of a Smart City became increasingly significant in policy discussions across the European 

Union and other advanced economies, reflecting a growing interest in leveraging information and 

communications technology (ICT) to enhance urban efficiency, sustainability, and the quality of life for 

residents and businesses. According to the Smart Cities Council, smart cities used ICT to improve 

liveability, workability, and environmental sustainability. A cornerstone of smart city development was 

the Internet of Things (IoT), which embedded sensors and smart devices throughout urban environments 

to collect data for real-time analysis and decision-making, thereby enabling more responsive and efficient 

public services. The theoretical roots of the smart city concept could be traced to the New Urbanism 

movement in the United States during the 1980s, along with the idea of the intelligent city driven by 

technological innovation. During the 1990s, cities such as Multifunction Polis in Australia and Cyberjaya 

and Putrajaya in Malaysia were intentionally designed to harness ICT for improved service delivery and 

to attract investment. By the early 2000s, global technology firm particularly IBM began offering digital 

infrastructure, software solutions, and consulting services aimed at enhancing urban management, often 

relying heavily on data collection and real-time monitoring. A notable example was the Intelligent 

Operations Centre in Rio de Janeiro, developed in collaboration with IBM. This facility integrated data 

from sensors, surveillance cameras, and citizen reports to monitor and analyse citywide conditions, 

thereby helping authorities respond proactively to challenges such as traffic congestion, flooding, and 

waste management. Inspired by outcomes observed in cities like Rio and Singapore, major corporations 

including IBM, Cisco, Microsoft, Intel, AT&T, and MasterCard emerged as key actors in smart city 

development. These companies pursued public-sector contracts as well as advisory roles, while advocating 

regulatory reforms and private investment to accelerate smart urban transformation. While proponents 

highlighted the potential of these technologies to increase operational efficiency and stimulate knowledge-

based economies, critics warned of the risks associated with technocratic models of governance. They 

argued that ICT-driven approaches often fell short of addressing social concerns such as employment 

generation and inclusive development, particularly for new urban migrants requiring secure livelihoods. 

In the European Union, smart city initiatives were embedded within broader strategic frameworks such as 

Europe 2020, which aimed to promote sustainable, inclusive, and digitally enabled urban growth. The EU 

encouraged cooperation among governments, businesses, and citizens, but continued to grapple with 

challenges related to inclusive participation, complex governance arrangements, and coordinated funding 

mechanisms. 

. 

 

Smart City Mission In India  

 

India’s accelerating urbanization has created mounting pressure on housing, infrastructure, transport, 

energy, and basic services. By 2011, cities accounted for 31% of the population but generated over 63% 

of national GDP, with projections for 2030 estimating 40% urban population and 75% GDP contribution. 

Responding to these challenges, the Ministry of Housing and Urban Affairs launched the Smart Cities 

Mission (SCM) in June 2015 to foster sustainable, inclusive, and technology-enabled urban development. 



151 

 

Unlike global models that emphasized fixed technological frameworks, India defines a Smart City as one 

that ensures core infrastructure, a clean and sustainable environment, and decent quality of life through 

“smart solutions.” The mission emphasized four dimensions of development institutional, physical, social, 

and economic infrastructure to create cities that are livable, resilient, and citizen-centric. Key services 

envisioned include 24/7 water and electricity supply, sanitation, affordable housing, efficient transport, IT 

connectivity, sustainable environment, safety, education, and health access. Cities are expected to use 

technology in areas like energy management, intelligent traffic systems, real-time water monitoring, e-

governance platforms, and digital learning or healthcare. The program covered 100 cities, selected in 

stages between 2015 and 2018, through a competitive Smart City Challenge. Each city prepared a Smart 

City Proposal (SCP), outlining vision, strategies, citizen consultations, and financial plans. 

Implementation was handled by Special Purpose Vehicles (SPVs) companies with representatives from 

state governments, urban local bodies, and a CEO. SCM follows a two-pronged approach: 

• Area-Based Development (ABD): retrofitting, redevelopment, or greenfield projects to transform 

specific zones. 

• Pan-City Solutions: citywide application of ICT tools such as traffic sensors, water metering, or 

grievance redress systems. 

Financing came from central and state governments (₹500 crore each per city over five years), 

supplemented by PPP models, multilateral loans, municipal bonds, and land monetization. Total base 

funding is around ₹96,000 crore. The mission was aligned with parallel schemes like AMRUT, PMAY, 

Swachh Bharat, Digital India, and Skill India, ensuring convergence of resources. Oversight was 

maintained through Ministry of Housing and Urban Affairs, National Mission Directorate and State-level 

High Powered Steering Committees, using instruments such as scorecards, dashboards, audits, and 

utilization certificates. Despite its ambitious design, the mission faced challenges: limited inter-

departmental coordination, delays in SPV formation, weak citizen engagement, land constraints, over-

reliance on government grants, and evolving monitoring systems. Nevertheless, it represented a landmark 

initiative in India’s urban policy landscape, aiming to balance growth with sustainability, inclusivity, and 

digital governance. 

 

Smart City Mission in Jammu and Kashmir  

 

Smart Cities Mission (SCM) in Jammu & Kashmir (J&K) referred to the implementation of India’s 

flagship urban transformation programme in Jammu and Srinagar, both selected under the Smart Cities 

Mission launched by the Ministry of Housing and Urban Affairs. The mission aimed to improve urban 

infrastructure, service delivery, governance efficiency, and quality of life through area-based development 

and pan-city smart solutions. In J&K, SCM operated within a distinctive governance context shaped by 

its reorganization as a Union Territory, which has influenced administrative control, institutional 

arrangements, and inter-governmental coordination. From a sectoral perspective, SCM projects in J&K 

had focused on smart roads and streetscaping, intelligent traffic management, energy-efficient street 

lighting, e-governance platforms, solid waste management, and the development of Integrated Command 

and Control Centres (ICCCs). The Integrated Command and Control Centre in both cities acted as a digital 

governance hub, integrating surveillance, traffic control, grievance redressal, and emergency response 

systems. In Srinagar, SCM also emphasized heritage-sensitive redevelopment and public space 

rejuvenation, balancing smart infrastructure with cultural preservation. 

 

Review of Literature  
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 Praharaj (2025) examined the rise of Integrated City Command and Control Centres (ICCCs) as the core 

governance infrastructure of India’s 100 Smart Cities Mission (SCM). It aimed to assess whether ICCCs 

foster urban innovation, efficient service delivery, and improved governance. ICCCs gained momentum 

during the pandemic as COVID War Rooms accelerating project execution and raising overall SCM fund 

utilization from 17% in 2020 to over 87% in 2025. The study showed that ICCCs largely prioritized 

technology-driven domains such as mobility, surveillance, and utilities, while social and environmental 

sectors remained marginal. Overall, the study indicated that ICCCs have strengthened crisis response and 

operational coordination. 

Prakash and Karvonen (2025) examined how smart city policies reshape local urban governance by 

introducing new institutional arrangements. The study adopted a qualitative case study approach, focusing 

on Kochi, one of the first 20 cities selected under India’s Smart Cities Mission. In Kochi, the smart city 

SPV emerged as a hybrid organizational form shaped by corporate, technocratic, innovation, bureaucratic, 

and market logics, producing a governance landscape that both departs from and coexists with traditional 

municipal institutions. Overall, the article demonstrated that institutional logics provide a valuable insight 

for understanding how smart city agendas reshape urban governance. 

Sugandha et al. (2025) discussed social sustainability in the context of Indian smart cities, using Faridabad 

as a case study. Conceptually, the study framed social sustainability around five interrelated dimensions: 

social capital, social infrastructure, social equity, social inclusion, and collaborative planning. The core 

argument was that smart city initiatives in India are predominantly framed through a technological and 

infrastructure-driven lens, while the social dimensions of sustainability equity, inclusion, social capital, 

and citizen participation remain weakly conceptualized and poorly implemented. The authors concluded 

that successful smart cities depend not on technology alone, but on people-centered planning and 

collaborative governance. 

Das (2024) discussed the evolution of the smart city idea from its origins in the Global North where it 

initially emphasized ICT infrastructure, environmental sustainability, and human capital to its adoption in 

the Global South as a development narrative. The article argued that the Smart Cities Mission (SCM) 

frames cities as commodities for economic growth, investment, and value creation, where improvements 

in quality of life and sustainability are narrowly interpreted through market-oriented and technological 

lenses. Rather than strengthening democratic urban governance, the SCM weakens the role of elected 

municipal bodies, promotes privatization, and produces fragmented urban development that 

disproportionately benefits affluent groups while marginalising the urban poor. 

Praharaj (2025) critically appraised India’s 100 Smart Cities Mission (SCM) to examine whether large-

scale digitalisation and smart infrastructure investments have translated into holistic, equitable, and 

sustainable urban transformation, particularly in the post-COVID-19 context. The findings revealed 

substantial gaps between planning ambitions and on-ground execution across India’s smart cities. Sectoral 

analysis showed a strong bias toward hard infrastructure, mobility, energy, surveillance, and ICT-led 

projects, while social sectors such as health, education, housing, and environmental services received 

minimal attention.  The article concluded that technology alone cannot produce sustainable smart cities , 

meaningful transformation depends on strong local institutions, inclusive governance, and context-

sensitive planning frameworks in the post-pandemic urban future. 

Mullick and Patnaik (2024) explored the nature of citizen participation in urban governance within India’s 

Smart Cities Mission (SCM), focusing specifically on technologically equipped citizens in the smart cities 

of Bhubaneswar and Bhopal. The study found  that technologically equipped citizens in Bhubaneswar and 

Bhopal largely exhibit passive citizenship, characterised by low engagement, consumer-oriented 
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participation, and limited influence over smart city decision-making. Overall, the paper suggested that 

achieving genuinely inclusive and democratic smart cities requires not only technological tools but also 

institutional reform, participatory culture-building, and people-centred governance frameworks that 

enable citizens to move from passive data providers to active urban decision-makers . 

Rastogi et al. (2024) highlighted the Smart Cities Mission (SCM) in India as a critical opportunity to 

address the country’s rapidly growing e-waste problem through inclusive and sustainable management 

frameworks. The findings revealed that India generates nearly 2 million metric tonnes of e-waste annually, 

while formal recycling capacity remains limited to about 0.7 million metric tonnes, resulting in heavy 

dependence on the informal sector. SCM significantly increases the penetration of information and 

communication technologies (ICTs) thereby accelerating e-waste generation it also creates a policy and 

institutional window to reform India’s fragmented e-waste recycling system. The authors suggested that 

sustainable smart cities depend not only on digital infrastructure but also on responsible material lifecycle 

management, inclusive governance, and the integration of vulnerable urban livelihoods into formal 

sustainability transitions. 

Kesar and Ache (2024) examined the evolution of the smart city idea in India by analysing its past origins, 

present implementation, and future direction from an institutional perspective. The study found  that  in 

Smart Cities Mission cities compete for funding and projects. They are implemented through Special 

Purpose Vehicles (SPVs). These arrangements often bypass elected municipal governments and reduce 

local democratic control. They suggested that for smart cities to become more inclusive and democratic, 

stronger local institutions, meaningful citizen participation, and transparent decision-making processes 

are essential. 

 Marsden et al. (2024) examined how India’s Smart Cities Mission (SCM) was implemented on the ground 

by analysing the interaction between nationally prescribed governance structures and locally interpreted 

practices. The central concept of the paper was meta-governance, understood as the role of the state in 

shaping the rules, structures, and conditions under which governance takes place. The authors found that 

the SCM represents a form of tightly bound governance in terms of institutional form particularly through 

the mandatory creation of Special Purpose Vehicles (SPVs . It is  a loosely interpreted programme in terms 

of function, meaning the actual projects, priorities, and outcomes varied widely across cities. The study 

suggested  that a uniform governance model would lead to consistent outcomes and highlighted how state-

level politics and local institutional contexts strongly shaped smart city delivery. 

 Kulkarni et al. (2024) discussed the role of public libraries as core social infrastructure within India’s 

Smart Cities Mission (SCM). The findings revealed that out of 100 smart cities, only 24 cities invested in 

public library projects, accounting for merely 0.091 per cent of the total smart city budget. Investments in 

ICT integration accounted for 8 per cent, digitisation of collections for 2 per cent, and extension services 

such as mobile libraries for just 0.1 per cent. Karnataka emerged as the leading state in library investment, 

followed by Chhattisgarh and Madhya Pradesh, while several states invested minimally or not at all. The 

authors suggested that strengthening public libraries is essential for building inclusive, knowledge-based, 

and participatory smart cities. 

Mishra et al. (2024) highlighted the pivotal response played by smart cities during COVID-19 pandemic. 
Two Indian smart cities Ahmedabad and Nagpur were selected as case studies due to their active 

participation in the Smart Cities Mission. The findings showed that digital technology-based projects were 

the most effective tools during the pandemic. ICCCs, CCTV networks, GIS dashboards, mobile 

applications, and optical fibre networks helped cities monitor COVID-19 cases, enforce lockdowns, 



154 

 

manage mobility, coordinate essential services, and disseminate public information. Ahmedabad and 

Nagpur both converted their ICCCs into pandemic “war rooms” for inter-agency coordination. The study 

recommended to increase citizen communication, awareness campaigns, and trust-building to reduce 

perception gaps. 

 Chatterji and Mukkai (2024) analysed India’s Data Smart Cities Strategy, a key sub-policy under the 100 

Smart Cities Mission (SCM), to understand how a nationally driven urban digitalisation agenda operates 

within India’s federal system. A comparative sub-analysis was carried out between four high-performing 

cities (Surat, Pune, Pimpri-Chinchwad, and Bhopal) and four low-performing cities (Patna, Jhansi, 

Imphal, and Shillong) to explain inter-city variation in data readiness and governance capacity. The 

findings revealed significant unevenness in urban digitalisation outcomes across Indian smart cities. 

Although all cities operated under the same national mission, only 42 out of 100 cities were classified as 

“data certified,” while the remaining were still at a beginner stage. The authors suggested that national 

urban digitalisation policies must be more sensitive to state and city-level capacity differences. 

Reardon et al. (2024) analysed India’s Smart Cities Mission (SCM) to understand how multilevel 

governance (MLG) operates in practice within India’s federal system. Using MLG theory, particularly the 

distinction between Type I governance (general-purpose, elected institutions) and Type II governance 

(task-specific bodies), the authors argued that the mandatory use of Special Purpose Vehicles (SPVs) has 

enabled the national government to exercise hierarchy and oversight. Bengaluru, Indore, Jaipur, and Koch 

were selected to capture variation in political context, administrative structure, and SPV design. The 

authors suggested that relying on SPVs as parallel governance structures risks undermining local 

democracy, accountability, and long-term institutional capacity. 

Dhenge and Nimbarte (2024) examined how governance, ease of living, and citizens’ perception influence 

the quality of life of residents in mid-sized smart cities in India. Three mid-sized Indian smart cities Pune, 

Nagpur, and Indore were selected due to their comparable population size and relatively strong 

performance under the Smart Cities Mission. The results showed that all three factors had a positive and 

statistically significant impact on citizens’ quality of life. The authors suggested that policymakers should 

place greater emphasis on citizen perception and satisfaction while designing and evaluating smart city 

initiatives. 

Van Gils and Bailey (2023) examined the idea of inclusion in smart cities by studying infrastructure and 

citizen participation in the peripheral areas of Bengaluru under India’s Smart Cities Mission. The findings 

showed that smart city projects in Bengaluru mainly focused on area-based development in central parts 

of the city, while peripheral areas continued to face severe infrastructure shortages. The authors found that 

smart city initiatives often claim to promote inclusion through digital participation and smart governance, 

but in reality, true inclusion depends on access to basic infrastructure such as water, sanitation, sewerage, 

and electricity. They suggested strengthening public institutions, improving core infrastructure in 

peripheral areas, and rethinking participation models to ensure they do not undermine democratic 

processes. 

 Saha (2022) examined how heritage is constructed, selected, and transformed in the Hindu pilgrimage 

city of Varanasi under contemporary urban development pressures, particularly the Smart Cities Mission. 

The author explained how tangible and intangible heritage such as temples, ghats, rituals, sacred routes, 

and everyday practice create Varanasi’s cultural landscape. Authors highlighted that although smart cities 

are presented as progressive and inevitable, their implementation in heritage cities like Varanasi risks 

eroding the very cultural soul that defines them. The author suggested that heritage-rich cities require a 

careful reconciliation between conservation and development. 
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Research Gap 

 

Existing studies and official documentation on the Smart Cities Mission provided useful descriptive 

information on the range of smart solutions and ICT-based initiatives implemented in Jammu and Srinagar; 

however, there remained scope for deeper qualitative understanding of these interventions. Much of the 

available literature focused on project listings, technological components, and physical outputs, with 

relatively limited attention to how these smart solutions are perceived, interpreted, and operationalized by 

implementing agencies and urban stakeholders. In particular, qualitative insights into the contribution of 

ICT-based solutions to everyday urban governance practices, service coordination, and administrative 

functioning are still underexplored. Similarly, while the Integrated Command and Control Centre (ICCC) 

in Jammu is recognized as a key institutional mechanism under the mission, existing accounts offer limited 

qualitative examination of its working, including coordination processes, decision-support functions, and 

its role in facilitating real-time urban management. Therefore, there is a need for a qualitative, context-

sensitive study that integrated an examination of smart solutions, ICT-enabled governance practices, and 

the functioning of the ICCC to better understand how smart city initiatives are being implemented and 

experienced within the specific urban and institutional setting of Jammu & Kashmir. 

 

Objective  

1 To find out various smart solution implemented in Jammu and Srinagar Smart City. 

2 To study the impact of ICT- based solution on smart urban governance in J&K. 

3 To study the impact of ICCC on Smart Urban Governance in J&K. 

 

 

Research Methodology  

 

This study adopted a qualitative research design based exclusively on the analysis of secondary data to 

examine the implementation of the Smart Cities Mission (SCM) in Jammu and Srinagar. 

The research was structured as a descriptive and interpretive case study, drawing on official and publicly 

available documents. Key secondary sources included Smart City Proposals, annual and project reports of 

Jammu Smart City Limited and Srinagar Smart City Limited, policy guidelines and mission documents 

issued by the Ministry of Housing and Urban Affairs, Smart Cities Mission dashboards, evaluation reports 

by national institutions, and relevant academic literature. These sources are used to systematically identify 

and categorize smart and ICT-based solutions implemented in the two cities. 

 

Major Findings Objective Wise 

 

Objective 1: To find out various smart solutions implemented in Jammu and Srinagar Smart City. 

 

1. Intelligent Transport Management System (ITMS) 

The Intelligent Transport Management System (ITMS) had been introduced in Jammu and Srinagar as a 

key digital intervention for real-time traffic monitoring and management. The system employed AI-

enabled surveillance cameras, Automatic Number Plate Recognition (ANPR), and adaptive traffic signal 

systems to regulate traffic flow more effectively 

 

2. Promotion of Electric Mobility 
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Consistent with national objectives for clean energy and sustainable urban transport, both cities are 

promoting electric mobility as part of their smart city initiatives. Srinagar had planned the induction of 

100 electric buses into its public transport system, with 25 buses already operational by 2025, providing 

an environmentally friendly and economically viable alternative to conventional diesel-based transport. 

Jammu also introduced electric buses and simultaneously developed a network of electric vehicle (EV) 

charging stations at key urban locations.  

 

3 Smart Street Lightening  

Among the most prominent and energy-saving initiatives under the mission is the introduction of sensor-

enabled LED street lighting. Conventional streetlights in both cities had been progressively replaced 

with smart LED systems designed to consume less power while providing improved illumination. In 

Srinagar, smart lighting initiatives had also been extended to urban beautification and heritage 

enhancement. Programmable RGB (Red, Green, Blue) façade lighting has been installed on selected 

landmark structures, including the Lal Mandi Footbridge. These dynamic lighting systems allowed 

colour and pattern variations during festivals, national events, and city-level celebrations, thereby 

enhancing the visual character of the city, supporting tourism, and improving the night-time urban 

experience. 

 

4 Waste Recycling Innovations 

 

As part of their smart sanitation and sustainability initiatives, Jammu and Srinagar had adopted several 

innovative approaches to improve waste recycling and resource recovery. One of the notable 

interventions was the deployment of Reverse Vending Machines (RVMs) at strategic public locations 

such as markets, transport nodes, and tourist destinations 

Objective 2  To study the impact of ICT-based solution on urban governance in J&K 

      The implementation of the Smart Cities Mission in Jammu and Srinagar had demonstrated substantial 

progress in terms of project completion, financial utilisation, and urban transformation. By early 2025, 

both cities had achieved a project completion rate exceeding 90 per cent, indicating effective 

administrative execution and sustained institutional commitment. In Jammu, 117 out of a total 127 

sanctioned projects had been completed, with an expenditure of approximately ₹2,969 crore. Similarly, 

Srinagar recorded the completion of 144 out of 164 projects, involving an investment of around ₹3,634 

crore. Together, the two cities accounted for a combined investment of nearly ₹6,600 crore, reflecting 

robust fund absorption capacity and timely implementation under the mission. In Srinagar, smart city 

interventions had led to visible improvements in urban form and service delivery. The development of the 

Jhelum Riverfront, featuring pedestrian walkways, cycling tracks, landscaped public spaces, and aesthetic 

lighting, had enhanced public access to the river and improved recreational infrastructure. The 

establishment of the Integrated Command and Control Centre (ICCC) had strengthened city-level 

governance by enabling real-time surveillance, traffic monitoring, and emergency response coordination. 

In addition, the introduction of smart utilities such as electric vehicle charging stations, energy-efficient 

LED street lighting, and underground power cabling indicated a shift towards environmentally sustainable 

and resilient urban infrastructure. Jammu had also experienced notable urban and infrastructural 

transformation through smart city projects. Heritage-focused initiatives, including the redevelopment of 
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the Tawi Riverfront and the restoration of the Mubarak Mandi complex, had contributed to preserving 

cultural heritage while promoting tourism and enhancing civic identity. On the service delivery front, the 

city had introduced smart bus stops, multi-level parking facilities, automated waste compactors, and 

reverse vending machines, which had improved urban mobility and solid waste management practices. 

Furthermore, the deployment of the Intelligent Traffic Management System (ITMS) and the expansion of 

digital service portals had enhanced traffic regulation, reduced congestion, and improved the efficiency 

and responsiveness of urban governance. Collectively, these data-driven interventions illustrated the 

tangible outcomes of the Smart Cities Mission in strengthening infrastructure, modernising urban services, 

and improving governance capacity in both Jammu and Srinagar. 

Objective 3  To study the impact of ICCC on urban governance in J&K 

Jammu Smart City Limited (JSCL) signed a contract agreement with Bharat Electronics Limited (BEL) 

for setting up the Integrated Command & Control Centre (ICCC) at Jammu. The project was executed at 

the cost of Rs 53 crore and will act as the brain of the city with an on-premise data centre hosting relevant 

solutions for all following field systems and data analytics tools for informative decision making, better 

disaster management and smarter governance. In the context of Jammu the city administration of Jammu 

leveraged the Integrated Command and Control Centres (ICCCs) under the Smart Cities Mission to 

institutionalise a centralised grievance redressal system. This resulted in Development of an application 

for tracking of grievances. Integration of the application was done at ICCC for live data feed. It helped in 

Monitoring of citizen grievances at ICCC and improved citizen service delivery in terms of accountability 

and timelines. Further a  web-based application “E-service Plus” was developed integrating Registration 

of Birth/Death certificates, Issue status of Birth/Death certificates, Issue status of NOC for commercial 

establishments, Registration of street vendors. 

 CONCLUSION 

The Smart Cities Mission (SCM) had played a crucial role in fostering urban governance in Jammu & 

Kashmir by introducing technology-driven, integrated, and outcome-oriented governance mechanisms, 

particularly in the cities of Jammu and Srinagar. To begin with, a wide spectrum of smart solutions had 

been implemented across key urban sectors, including intelligent transport systems, smart street lighting, 

solid waste management, riverfront redevelopment, e-governance platforms, and public safety initiatives. 

These interventions had not only improved urban mobility and environmental sustainability but  also 

enhanced the efficiency, reliability, and transparency of municipal service delivery. Investments in public 

infrastructure such as upgraded roads, pedestrian-friendly spaces, smart utilities, and digital platforms had 

collectively contributed to improved urban liveability and administrative effectiveness. A central pillar of 

this governance transformation had been the establishment of the Integrated Command and Control Centre 

(ICCC) in Jammu, which had emerged as a pivotal institutional and technological instrument under SCM. 

By integrating multiple urban services onto a single digital platform, the ICCC had enabled real-time 

monitoring, inter-departmental coordination, and data-driven decision-making across sectors such as 

traffic management, public safety, emergency response, and grievance redressal. This had strengthened 

administrative oversight, reduced response times, and enhanced citizen convenience by creating a more 
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responsive and accountable urban governance framework. Overall, the Smart Cities Mission in J&K had 

contributed significantly to modernising urban governance structures, though its long-term success will 

depend on sustained capacity-building, inclusive service access, and deeper integration with elected 

municipal institutions. 
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Abstract 

Sanitation is a foundational element of urban development, intrinsically linked to public health, 

gender equity, dignity, and the effectiveness of urban governance systems. While India has made 

significant progress in sanitation coverage through national programmes such as the Swachh 

Bharat Mission (SBM), city-level realities often diverge from official Open Defecation Free 

(ODF) declarations. This case study examines the sanitation service delivery landscape of Morbi, 

a rapidly industrializing city in Gujarat that was recently upgraded from a municipality to a 

municipal corporation. 

Using a mixed-method approach combining field observations, infrastructure compliance 

assessments aligned with Swachh Survekshan standards, citizen perception surveys, and 

institutional analysis, the study identified critical gaps in public and community toilet provision, 

service area coverage, and operations and maintenance (O&M) mechanisms. Findings revealed a 

concentration of public toilets within the former municipal boundary, inadequate accessibility for 

women and persons with disabilities, weak accountability in long-term O&M contracts, and a 

mismatch between user perceptions and actual service conditions. 

In response, the paper presents two governance-focused interventions: (i) a Service Area Coverage 

(SAC) Increment Tool to guide data-driven planning and prioritization of public toilets, and (ii) a 

Self-Help Group (SHG)-led Community Toilet model integrating sanitation services with 

livelihood generation, gender inclusion, and behaviour change communication. The Morbi case 

demonstrates that sustainable sanitation outcomes depend not only on infrastructure creation but 

on governance design, financial sustainability, and community ownership. The lessons from this 

study offer replicable insights for emerging municipal corporations facing rapid urban growth and 

sanitation inequities. 

 

Keywords: Urban Sanitation; Public Toilets; Community Toilets; Urban Governance; Operations 

and maintenance; Service Area Coverage; Gender and Hygiene 
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Introduction 

Sanitation is frequently addressed as a basic infrastructure concern within urban development 

agendas; however, its implications extend far beyond physical provision. Access to safe, 

affordable, and dignified sanitation is closely linked to public health outcomes, labor 

productivity, environmental sustainability, and social inclusion. For vulnerable groups including 

low-income households, women, migrant workers, and informal sector laborers’ deficiencies in 

sanitation services reinforce broader patterns of urban inequality. 

Globally, sanitation has been recognized as a core development priority under the Sustainable 

Development Goals, particularly SDG 6. In India, sanitation received unprecedented political 

and administrative attention through the Swachh Bharat Mission, which accelerated toilet 

construction and enabled nationwide ODF declarations. Despite these achievements, emerging 

evidence suggests that infrastructure-led sanitation strategies often fall short in ensuring 

sustained usage, service quality, and inclusivity, especially in rapidly growing secondary cities. 

This case study approaches sanitation as a governance and service delivery challenge rather than 

solely an infrastructure outcome. Using Morbi, Gujarat, as a case, the paper examines how rapid 

institutional transition, industrialization, and spatial expansion have reshaped sanitation needs 

while exposing governance, operational, and equity-related gaps in public sanitation systems. 

 

Overview of the City and Institutional Context 

Morbi is located in the Saurashtra region of Gujarat and is nationally recognized as the ceramic 

manufacturing capital of India. Its industrial economy has attracted a substantial migrant 

workforce employed across ceramic units, transport services, markets, and informal 

manufacturing activities. This has resulted in a high floating population with limited access to 

private sanitation facilities, intensifying daily demand for public sanitation infrastructure. 

Historically known for its architectural heritage and resilience in rebuilding after major disasters, 

Morbi’s contemporary growth has been shaped by manufacturing-led urbanization, characterized 

by rapid land-use change, informal housing expansion, and pressure on municipal services. 4 

In 2025, Morbi was upgraded from a municipality to a municipal corporation, accompanied by a 

significant expansion of its jurisdiction from approximately 47 sq. km to 137 sq. km through the 

inclusion of nine surrounding villages. The population increased to an estimated 5.5 lakh, and the 

city was reorganized into two administrative zones Morbi 1 and Morbi 2, comprising 13 wards. 

While Morbi 1 continues to function as the historic and commercial core, Morbi 2 has emerged as 

a zone of industrial growth, labor colonies, and informal settlements, where the demand for basic 

 
4 “Impact of Industrial Development on Land and Spatial Form in Small Industrial Towns in India: A Case of Morbi, Gujarat, 
India,” Urbanisation, vol. 8 (2023), https://doi.org/10.1177/24557471231209179 
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services has outpaced infrastructure provisioning. 

Despite this administrative and spatial expansion, sanitation infrastructure and service delivery 

remain largely concentrated within the former municipal limits. Newer industrial areas and 

informal settlements, particularly in Morbi 2, continue to experience limited access to public 

sanitation facilities. The planning, construction, and oversight of public toilets are vested with the 

municipal corporation, while operations and maintenance are delegated to external agencies 

through long-term public–private partnership (PPP) contracts. 

 

Methodology and Analytical Framework 

This study adopted a case study based mixed-method research design to examine sanitation service 

delivery in Morbi, with specific emphasis on public and community toilets as elements of urban 

governance and service delivery rather than merely physical infrastructure. The research followed 

a sequential approach, beginning with secondary data analysis to establish policy and regulatory 

benchmarks, followed by primary data collection to assess on-ground conditions, user experiences, 

and institutional practices. The study began with a comprehensive review of secondary data to 

understand sanitation norms, regulatory frameworks, and performance benchmarks relevant to 

public and community toilets including the Swachh Bharat Mission - Urban 2.0 guidelines, 

CPHEEO advisories on public and community toilets5, Janaagraha’s Public Toilet Quality Survey 

framework6, and relevant municipal records on sanitation infrastructure, approvals, and operations 

and maintenance (O&M) contracts. Primary data was collected through a combination of field 

observations, infrastructure compliance assessments, stakeholder discussions, and user perception 

surveys. Field observations were conducted across all six in-use public toilets in Morbi to 

document physical condition, cleanliness, water availability, accessibility features, lighting, and 

overall functionality. Infrastructure compliance was assessed using indicators derived from the 

Swachh Survekshan toolkit7, CPHEEO manual and SBM-U guidelines for public and community 

toilets8. Institutional discussions were held with municipal officials and sanitation inspectors to 

understand planning processes, governance arrangements, O&M contracts, monitoring 

mechanisms, and operational constraints. In addition, a public perception survey was administered 

with a sample size of 60 users, covering all in-use public toilet facilities. Survey respondents 

included daily wage workers, migrant labourers, vendors, transport workers, women users, elderly 

users, and persons with disabilities. The survey captured data on usage frequency, affordability, 

cleanliness, safety, accessibility, satisfaction levels, and awareness of grievance redressal 

 
5 Central Public Health and Environmental Engineering Organisation (CPHEEO), Advisory on Public and Community Toilets, 
Ministry of Housing and Urban Affairs, Government of India, November 2018, https://www.swachhbharaturban.gov.in 
6 Janaagraha Centre for Citizenship and Democracy, Public Toilet Quality Reports (Dec. 2023), 
https://www.janaagraha.org/wp-content/uploads/2023/12/Public-Toilet-Quality-Reports.pdf 
7 Swachh Bharat Mission Urban, New Swachh Survekshan Toolkit (Ministry of Housing and Urban Affairs, Government of 
India), https://sbmurban.org/storage/app/media/pdf/New%20Swachh%20Survekshan%20Toolkit.pdf 
8 Ministry of Housing and Urban Affairs, Government of India, Guidelines for Swachh Bharat Mission, (New Delhi: MoHUA, 
GOI), https://ud.hp.gov.in/sites/default/files/documents/SBM_Guideline.pdf 
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mechanisms. The analytical framework was structured around three interlinked dimensions, 

spatial adequacy and service area coverage, operational performance and governance 

arrangements, and user experience with a focus on equity and inclusion. Triangulating 

infrastructure conditions, institutional mechanisms, and user perceptions enabled the identification 

of systemic gaps that persist despite formal ODF declarations and directly informed the 

development of the Service Area Coverage (SAC) Increment Tool and the SHG-led Community 

Toilet model presented in the subsequent sections. 

 

Current Situation of Sanitation Service Delivery in Morbi 

At the state level, Gujarat has officially achieved Open Defecation Free (ODF) status; however, city-level 

realities point to the need for more targeted and context-specific interventions. In Morbi, a fast-growing 

industrial town the sanitation situation reveals significant micro-level challenges. Despite the city’s formal 

ODF status, several slum areas and informal settlements continue to lack adequate access to public 

sanitation facilities. This gap is particularly pronounced in Morbi 2, where a large migrant industrial 

workforce resides. The absence of community toilets across the city further exacerbates access constraints. 

Public toilets constitute a critical component of urban sanitation infrastructure, especially for transient and 

floating populations. As defined by CPHEEO, a public toilet is a “facility provided for the floating 

population/general public in places such as markets, train stations, or other public areas.”  

Following the addition of nine villages and eleven talukas, Morbi’s population increased to approximately 

5,52,801, with a total municipal area of 137 sq. km. Despite this expansion, only six public toilets are 

currently in use, with one additional facility under construction near the new bus stand. Seven public 

toilets currently out of use are awaiting approval for reconstruction under SBM-U 2.0. Notably, all six 

operational PTs remain concentrated within the former 47 sq. km municipal boundary, with five located 

in Morbi 1 (the western part of the city), reinforcing spatial inequities in service provision while Morbi 2, 

characterized by industrial units and rapidly expanding informal settlements has only one PT leaving large 

sections of the population, particularly slum residents and industrial workers, without access to safe and 

hygienic sanitation facilities. The lack of CTs is especially concerning given the concentration of slum 

clusters and the absence of in-house toilets for many low-income households. 

Beyond infrastructure gaps, operational and maintenance issues significantly undermine sanitation service 

delivery in Morbi. Field surveys revealed that only 70% of public toilets were considered usable by 

residents, with 67% of users citing unclean conditions and irregular water supply as primary concerns. 

The impacts are disproportionately borne by women and gender minorities, who face compounded 

challenges related to accessibility, privacy, safety, and affordability. 

Institutionally, the provision and management of public toilets fall under the municipal administration, 

while operations and maintenance are outsourced to multiple agencies through long-term public–private 

partnership (PPP) contracts. Long-term O&M contracts lack periodic performance review mechanisms, 

resulting in inconsistencies in cleanliness, responsiveness, and overall service quality. The absence of user 

feedback integration and ward-level monitoring further weakens accountability, causing sanitation 

infrastructure to function as static urban assets rather than responsive public services aligned with evolving 
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user needs. 

Operations and maintenance rely heavily on inconsistent user-fee-based revenue models, with charges 

ranging from ₹2 to ₹10 per use. While intended to support upkeep, this system often excludes the poorest 

users and generates an unstable revenue base for routine maintenance. Sanitation inspectors, despite being 

tasked with oversight, frequently lack access to digital tools or feedback mechanisms necessary for timely 

assessment and complaint resolution. Gender-sensitive infrastructure such as menstrual hygiene 

management facilities and the presence of female caretakers was largely absent across facilities. 

The survey data collected further highlighted the vulnerability of the primary user base. A majority of 

public toilet users consisted of daily wage workers, migrant laborers, shopkeepers, street vendors, 

transport workers, and market visitors, many of whom reported using public toilets multiple times a day 

due to long working hours and lack of household sanitation access. User feedback also indicated limited 

awareness of grievance redressal mechanisms and low confidence in municipal responsiveness, 

discouraging formal complaint reporting. 

 

Findings and Observations 

Assess adequacy and spatial distribution of public sanitation infrastructure 

The assessment revealed significant spatial inequities in the distribution of public toilets across Morbi. All 

six operational public toilets remained concentrated within the former municipal boundary, primarily in 

Morbi 1, while Morbi 2 characterized by industrial activity, labor colonies, and informal settlements 

experienced severe sanitation service gaps. This uneven distribution deviates from CPHEEO and SBM 

norms that emphasize equitable, walkable access to public sanitation facilities in high-footfall and labor-

intensive areas. The absence of community toilets further exacerbates access challenges for slum 

households lacking in-house sanitation, indicating that sanitation planning has not adequately responded 

to post-expansion demographic and spatial realities. These findings highlight the absence of systematic, 

need-based sanitation planning in the city. 

 

Operations & maintenance and governance effectiveness 

Operational assessments revealed that sanitation infrastructure in Morbi functions more as a static asset 

than as a managed public service. None of the assessed facilities-maintained cleaning rosters, inspection 

logs, or complaint registers, reflecting weak operational protocols. Long-term PPP-based O&M contracts 

lacked periodic performance reviews, ward-level monitoring, and institutionalized user feedback 

mechanisms. Limited municipal oversight further constrained the city’s ability to ensure consistent service 

quality, resulting in variability in cleanliness, water availability, and functionality across facilities. The 

institutional gaps justify the need for alternative O&M arrangements emphasizing accountability, short 

review cycles, and community engagement principles. 

 

User profiles, behavior, and equity dimensions 

User perception surveys revealed a predominantly vulnerable user base with high dependency on public 

toilets. Women users reported compounded challenges related to safety, hygiene, affordability, and lack 

of menstrual hygiene management facilities under pay-and-use systems. Elderly users and persons with 

disabilities faced additional access barriers due to distance and absence of universal design features. 

Notably, several users rated sanitation facilities as “acceptable” despite observable deficiencies, this 

normalization of substandard conditions reflects a lack of viable alternatives rather than genuine 
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satisfaction and reinforces forced dependency on inadequate infrastructure. This finding aligns with 

broader public sanitation studies that link low user expectations to forced dependency.  

 

Systemic gaps beyond infrastructure provision 

Taken together, the evidence indicates that sanitation challenges in Morbi are systemic rather than purely 

infrastructural. Fragmented planning, weak accountability frameworks, limited community ownership, 

and inadequate behavioral engagement undermine the effectiveness of sanitation investments. The 

findings establish a clear rationale for shifting from infrastructure-led sanitation provision toward 

integrated service delivery frameworks, operationalized through planning tools and governance 

innovations, as detailed in the subsequent section. 

 

Way Forward: Policy-Relevant Approaches and Implementation Pathways 

The Morbi case underscores the limitations of infrastructure-centric sanitation planning. To 

address systemic gaps, three interlinked policy pathways are proposed. 

 

Service Area Coverage (SAC) Increment Tool for Feasibility Mapping of Public Toilets in Morbi 

 Indiscriminate construction of PTs without adequate feasibility assessment often results in 

underutilized infrastructure, poor service delivery, and inefficient allocation of public resources. 

To address this, a strategic planning tool is needed that aids the Urban Local Bodies (ULBs) in 

identifying the most suitable locations for new PTs, based on service area coverage (SAC) gaps 

and multidimensional feasibility criteria. To address these multifaceted issues related to Service 

Area Coverage and Accessibility, a detailed planning framework was developed based on 

standards from the Swachh Bharat Mission (SBM) and CPHEEO guidelines. 

 

 

The SAC Increment Tool for Feasibility Mapping of Public Toilets has been developed to guide 

such decisions. It relies on a comprehensive evaluation framework using four core components: 

Footfall, Land Availability, Civil Infrastructure, and Equitable Access. Each component represents 

a key dimension necessary to determine whether a location should be prioritized, de- prioritized, 

or provided with grey infrastructure alternatives such as urinals or standalone toilet cabins. 

Figure 9: Standards for sanitation facilities 
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The tool starts with a simple yet crucial screening question: Is there an existing public toilet within 

500 meters of the location being considered? This 500-meter radius represents the acceptable 

service coverage range under most urban sanitation standards. If the answer is no, the location is 

considered to have a potential service gap, thus qualifying it for further assessment using the tool’s 

core criteria. 

 

Component 1: Footfall Analysis 

The first filter involves assessing the footfall in the proposed area. High footfall areas such as 

marketplaces, bus stops, transportation hubs, and densely populated labor clusters tend to 

experience higher sanitation demand. Such locations are likely to see more frequent and diverse 

use of PTs, thereby justifying investment in more extensive infrastructure. Conversely, in low 

footfall areas, construction of full-scale PTs may not be the most efficient approach. 

In these instances, the tool recommends reconsidering the intervention type and instead focusing 

on lighter, flexible sanitation options, grey interventions like standalone urinals, mobile toilet vans, 

or single-cabin toilets. These can meet sanitation needs without incurring heavy capital and 

maintenance costs. Therefore, footfall analysis serves as an initial demand-side filter that aligns 

infrastructure investment with actual usage potential. 

 

Component 2: Land Availability 

The availability and suitability of land is a critical supply-side factor for PT planning. The tool 

directs planners to assess whether the identified location has accessible land parcels that are 

suitable for toilet construction. These could include abandoned or underutilized government 

buildings, unused plots under municipal jurisdiction, or other forms of public land that can be 

Figure 10: Visual Representation of the SAC Increment tool for mapping Location Feasibility 
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redeployed for public sanitation services. 

In dense urban environments where land is scarce and costly, this component ensures that PT siting 

does not interfere with other critical land uses or lead to legal or community disputes. If viable land 

is unavailable, the tool suggests de-prioritizing the site or looking at minimal- footprint sanitation 

solutions such as community-managed urinals or temporary facilities. 

 

Component 3: Civil Infrastructure (Last-Mile Services) 

Having land is not enough; the proposed location must also support the basic physical 

infrastructure necessary for running a public toilet. This includes the availability and feasibility 

of connecting to water supply lines, sewerage systems, and electricity. If conventional sewerage 

is not feasible, the tool prompts exploration of soak pits or septic tanks. 

In water-scarce areas, the viability of borewells and the depth of groundwater (recommended to 

be more than 1.5 meters) must be established. Furthermore, the potential for integrating solar 

panels for lighting and water heating is encouraged, both for sustainability and cost-efficiency. 

The presence of adequate civil infrastructure reduces long-term maintenance costs and enhances 

user satisfaction. 

Locations where such last-mile services can be easily extended or already exist score higher on 

feasibility. However, if one or more of these services is lacking, the tool suggests earmarking the 

site for future refurbishment or temporary arrangements until permanent infrastructure is feasible. 

 

Component 4: Equitable Access 

Public toilets must be designed to serve all user groups equitably especially women, children, 

elderly, and people with disabilities. Thus, the tool includes an assessment of equitable access, 

which encompasses: 

Physical accessibility to the location (especially for women and persons with disabilities)  

Safety of the site (presence of streetlights, police outposts, or community visibility)  

Visibility and proximity to pedestrian routes 

In addition, the presence of supporting design interventions such as proper signage, well-paved 

roads, and adequate street lighting is considered. These not only improve the usability of the PT 

but also enhance its safety and social acceptability. 

If a site scores poorly on equitable access, the tool recommends undertaking place-making and 

public realm improvements before commissioning a new toilet facility. This ensures the 

infrastructure is not only present but usable and welcoming to the most vulnerable users. 
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Final Feasibility Score and Action Guidance 

The SAC Increment Tool classifies each site into three tiers based on cumulative feasibility scores 

across the four components: 

High Feasibility (All four components clear): These locations are recommended for immediate 

action and PT construction should be prioritized. They represent the best balance between demand, 

supply, and operational feasibility. 

Medium Feasibility (At least one component needs work): These sites have potential but require 

targeted improvements such as minor civil works, infrastructure extensions, or public realm 

enhancements before PTs can be effectively implemented. Interim solutions like prefabricated 

structures or pilot-scale models can be explored. 

Low Feasibility (Two or more components lacking): Such locations are to be de-prioritized for 

now. Planners may reconsider them in the future after resolving land issues, enhancing 

infrastructure, or increasing demand through urban design and mobility improvements. 

 

Integration with Urban Sanitation Planning 

This tool is not designed as a standalone instrument but rather as part of a broader planning and 

service delivery strategy. Its flowchart-based structure ensures easy use by both technical and 

non-technical staff of ULBs. The clear visual logic helps to standardize the decision-making 

process while allowing room for context-specific flexibility. It also enables better budgeting and 

resource allocation by focusing investments on the most viable sites first. 

Furthermore, the tool supports data-driven governance. When used in conjunction with GIS 

mapping, mobile survey apps, and spatial sanitation data, it can help create citywide PT coverage 

maps and identify critical underserved pockets. This helps build long-term strategies for achieving 

100% sanitation access and maintaining ODF+ status. 

 

Addressing Grey Zones: Incremental Interventions 

Not all areas require or can support full-scale PTs. For such grey zones, the tool promotes creative, 

incremental interventions. For example: 

Standalone urinals in high-footfall but low-infrastructure areas (e.g., near informal labour 

markets). 

Single-cabin toilets with solar panels and bio-digester tanks where civil infra is lacking. 

Public-private partnership (PPP) models where footfall is high, but funding is constrained.  

Temporary toilet facilities for seasonal usage near fairs, construction zones, or tourist areas. 

These interventions, when properly maintained and community-monitored, can help bridge service 

gaps in a scalable and cost-effective way. 

 

SHG-Led Business Model for Community Toilets 
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At the core of the proposed Community Toilet (CT) model is the engagement of Self-Help Groups 

(SHGs), primarily women-led, as key actors in managing operations and maintenance (O&M). 

SHG members would be trained and empowered to oversee day-to-day cleaning, minor 

maintenance, user facilitation, and record-keeping, thereby shifting sanitation management from 

a contractor-dependent model to one rooted in local ownership and accountability. 

The viability of this model is closely linked to Morbi’s industrial and labour context. As a 

prominent ceramic manufacturing hub, the city accommodates a large workforce engaged in 

factories, transport, and allied services. Industrial labourers many of whom are migrants typically 

require frequent uniform washing due to the nature of ceramic production, dust exposure, and long 

working shifts. The inclusion of pay-per-use laundry services and uniform-washing contracts with 

nearby ceramic units therefore presents a locally relevant and high-demand revenue stream. This 

service not only aligns with existing worker needs but also ensures steady footfall and predictable 

income generation for SHG-managed CTs. 

In addition to laundry services, value-added components such as ironing units and the retail of 

reusable menstrual hygiene products particularly cloth pads are integrated into the model. These 

services serve dual purposes: enhancing the financial sustainability of CTs while simultaneously 

addressing gendered sanitation and hygiene needs. The production and sale of reusable menstrual 

products support environmentally sustainable practices and expand access to affordable menstrual 

hygiene solutions for women in low-income settlements. 

Importantly, the SHG-led model offers meaningful livelihood opportunities for women residing 

near CT locations, many of whom are engaged in unpaid domestic work or have limited access to 

formal employment. By enabling women especially stay-at-home women in industrial and slum-

adjacent areas to participate in SHGs, the model creates pathways for supplementary household 

income, skill development, and financial inclusion. This economic participation strengthens 

women’s agency within households while embedding sanitation services within the local socio-

economic fabric. 

Through the integration of sanitation management with context-specific livelihood activities, it 

transforms CTs from mere sanitation nodes into community asset centers, thereby increasing 

footfall, ensuring cleanliness through local ownership, and generating revenue. The Community 

Toilet (CT) model, led by local Self- Help Groups (SHGs) presents a pragmatic and scalable 

solution for similar industrial towns. This model not only addresses infrastructural gaps in 

sanitation but also creates a convergence of livelihood generation, women empowerment, and 

public health improvement. Local ownership improves cleanliness and safety, while diversified 

revenue streams reduce dependence on user fees alone.  

Financial modelling of the SHG-led CTs has shown strong potential for sustainability. A basic CT 

setup with ten toilet seats, laundry machines, and a small retail counter has a capital cost of around 

₹4.35 lakhs. Operating costs covering utilities, maintenance, SHG salaries, and cleaning supplies 

are estimated at ₹23.5 lakhs per year for a network of CTs. Meanwhile, projected revenues from 

user fees, laundry services, and hygiene product sales can generate up to ₹62 lakhs annually, 

resulting in a net profit of over ₹38 lakhs. These figures are scalable and can be adjusted for 
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neighbourhoods with different population densities. Additionally, partnerships with local ceramic 

industries and corporate social responsibility (CSR) contributions can provide initial seed funding 

and marketing support. 

To ensure successful implementation of the SHG-led Community Toilet (CT) model in Morbi, it 

is essential to establish clear eligibility criteria, operational guidelines, and structured engagement 

processes for the Self-Help Groups (SHGs). The proposed intervention focuses on increasing 

community participation through the active involvement of women and transgender individuals, 

fostering a socially empowered city. For SHG recruitment, specific eligibility filters are applied 

to maintain local relevance and operational feasibility. Members must reside within a 1-kilometer 

radius of the toilet complex to ensure accessibility and accountability. The model prioritizes 

inclusivity, mandating the selection of 20 women and 3 transgender individuals per SHG, all 

falling within the 25–50 age bracket. Literacy in both Hindi and Gujarati specifically the ability 

to read and write is also required, as members are expected to participate in communication efforts 

and maintain basic documentation. Each contract is structured for a one- year period, allowing 

periodic performance reviews and the opportunity for rotation or renewal based on effectiveness. 

The functioning method for SHGs is structured across four stages: preparation, approval and 

formation, deployment, and continuous revision and optimization. This staged approach helps 

maintain operational clarity while allowing room for context-based iteration. SHGs are also 

provided a fixed monthly salary as compensation, which not only serves as a livelihood 

opportunity but also acts as a motivational tool. A key strength of this framework lies in its built-

in provisions for worker dignity and flexibility each member is entitled to four days of leave per 

month without any repercussions, and the model recognizes the need for rest with a six-day 

working week. Mandatory participation of at least 75% of SHG members ensures service 

consistency and fosters collective accountability. 

The SHG-led intervention is not limited to toilet operations but includes broader community 

engagement and service delivery responsibilities. Each SHG is required to conduct at least three 

Behaviour Change Communication (BCC) campaigns every month, contributing to sustained 

community sensitization. These campaigns are supported through IEC materials, structured 

discussions, and informal teaching sessions to improve hygiene behaviour and dismantle taboos 

around sanitation and menstruation. Additionally, SHGs are entrusted with auxiliary services such 

as laundry and stitching, creating further livelihood avenues and encouraging multifunctional use 

of CT complexes. Promotion of services is facilitated through local advertisement hoardings and 

marketing initiatives, designed and managed by the SHGs themselves. These features collectively 

transform CTs into community spaces, fostering ownership, economic empowerment, and public 

trust in sanitation infrastructure. 

The proposed implementation of the public toilet intervention in Morbi is structured through a 

comprehensive 12-month project timeline, encompassing all key activities from planning and 

construction to community engagement and operations. The project is divided into three 

overarching phases: the Initiative Phase, Construction Phase, and Maintenance & Monitoring 

Phase. 
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Civil construction works begin after land possession and are scheduled to last through Month 6, 

allowing sufficient time for foundational work, erection of superstructures, plumbing, and internal 

fittings. In parallel, SHG training begins in Month 3 and continues until the end of the project 

timeline, ensuring a continuous build-up of local capacity for long-term operation and 

maintenance. Concurrently, marketing and partnership development efforts commence in Month 

4, involving contractual arrangements with local NGOs and industries for community engagement, 

promotional support, and cross-sectoral participation. These efforts are essential to promote uptake 

and ownership while simultaneously preparing the ground for community-based monitoring 

mechanisms. 

The final phase of the timeline, dedicated to Maintenance and Monitoring, begins in Month 8 and 

extends through Month 12, with some elements designed for continuation beyond the first year. 

Aesthetic interventions, such as painting of walls with behaviour change messages and IEC 

graphics, are scheduled post-construction and before facility inauguration to support the 

behavioural objectives of the intervention. Full operational handover is scheduled around Month 

10 once construction and SHG deployment are complete. The final stretch of the timeline focuses 

on sustaining functionality and driving usage through Behaviour Change Communication (BCC) 

campaigns, monthly SHG-community interface sessions, and ongoing maintenance audits. 

Community engagement is maintained as a continuous activity, aligned with SHG-led 

monitoring and feedback loops. The timeline, therefore, is not merely a scheduling tool but an 

integrated framework designed to align physical infrastructure delivery with institutional 

preparation and behavioural transformation, ensuring both short-term execution and long-term 

sustainability of the public toilet intervention in Morbi. 

Recognizing that physical infrastructure alone cannot change habits, a dedicated 90-day 

Behaviour Change Communication (BCC) campaign has been designed to promote awareness 

and adoption of safe menstrual hygiene practices while tackling deep-seated social taboos. The 

proposed campaign will follow a phased approach, in Weeks 1–2, capacity-building workshops 

Figure 11: Project Timeline 



172 

 

are organized for SHG members to co-create BCC messaging. Behavioural nudges, such as 

handwashing reminder signage and feedback mechanisms like Smile Meters, are installed in CTs. 

These feedback tools provide real-time data for data-driven governance and adaptive 

management. Weeks 3–4 involve the printing of educational materials, engagement with schools, 

and preparation of demo kits. The use of cultural mediums such as street plays (Nuked Natak) in 

high-footfall zones improves civic engagement and enhances transparency in CT operations. 

From Weeks 5–9, intensified outreach occurs through targeted community events, including 

Menstrual Hygiene Day activities. During this phase, SHGs directly interact with households and 

vulnerable groups, addressing stigma and encouraging CT usage. Finally, Weeks 9–12 focus on 

evaluation: peer leaders are identified and incentivized with sanitary kits and school supplies to 

mentor others and sustain behavioural momentum. 

The SHG-led CT model aligns with broader urban development goals by creating scalable 

systems with embedded community ownership. When structured effectively, CTs can become 

financially self-sustaining within 6 to 12 months. The economic logic is underpinned by reduced 

municipal spending on centralized sanitation management and increased revenue through SHG 

micro-enterprises. This financial viability is coupled with significant social returns: women gain 

financial literacy, decision-making skills, and community leadership experience through SHG 

participation. These aspects of capacity building are not merely instrumental but transformative, 

enabling SHG members to challenge traditional gender roles and assume roles of governance 

within their neighbourhoods. 

Public health is another axis of impact. Sustained maintenance of CTs by SHGs reduces the 

incidence of waterborne and vector-borne diseases by ensuring clean, safe, and well-ventilated 

facilities. The promotion of menstrual hygiene products especially reusable ones further 

contributes to groundwater protection and waste reduction. Moreover, integrating menstrual 

health with sanitation infrastructure normalizes conversations around menstruation, thereby 

advancing gender equity in urban health discourse. The role of adolescent girls and young women 

as beneficiaries and peer educators adds an intergenerational dimension to the intervention. 

From a policy perspective, the SHG-led CT model demonstrates high scalability. Its modular 

design allows replication across towns facing similar urban challenges, especially those with high 

slum density or industrial corridors with substantial floating populations. Integration with existing 

urban policies, such as SBM-U 2.0 (Swachh Bharat Mission – Urban), DAY-NULM (Deendayal 

Antyodaya Yojana – National Urban Livelihoods Mission), and AMRUT (Atal Mission for 

Rejuvenation and Urban Transformation), is not only feasible but desirable. Such convergence 

ensures technical assistance, funding, and legitimacy, reducing the burden on individual Urban 

Local Bodies (ULBs). 

However, the implementation of this model is not devoid of risks or structural failures. These 

failing points, identified during field assessments, can be grouped into three major categories: 

Asset-related issues, SHG challenges, and community uptake constraints. On the asset side, 

delayed complaint resolution, poor asset quality, and rapid infrastructure deterioration are 

common. These issues are often compounded by weak institutional linkages between SHGs and 
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ULBs, resulting in misaligned responsibilities. Furthermore, many CTs lack standard operating 

protocols for repairs or grievance redressal, leading to user dissatisfaction and eventual 

abandonment of the facility. 

Within SHGs, challenges arise from limited managerial experience, misuse of authority, and 

irregular maintenance schedules. In some cases, dominant members within SHGs hijack 

decision-making or divert revenues, leading to diminished trust among users. This perception is 

worsened by the lack of transparency in financial transactions and an absence of third-party 

audits. When SHG governance is weak, it cascades into operational inefficiencies that defeat the 

model’s core premise of community ownership. Inadequate technical training in plumbing,  

waste management, or digital payment systems also hinders SHGs from scaling their enterprises. 

On the demand side, community uptake is stymied by behavioural inertia, misuse of facilities, 

vandalism, and theft. Many users continue to perceive CTs as substandard or 'last resort' options, 

particularly when facilities are not well-maintained or lack privacy. Community resistance is 

exacerbated when SHGs fail to engage meaningfully with residents or when the intervention is 

seen as externally imposed. The socio-cultural stigma surrounding menstruation and defecation 

in shared spaces further restricts adoption, particularly among women and adolescents. 

To address these challenges, the model must institutionalize feedback loops and resilience 

mechanisms. At the SHG level, periodic capacity-building sessions must be complemented by 

digital literacy training and financial audits. Peer review systems among SHGs across 

neighbourhoods can also help standardize practices and minimize misuse. For asset management, 

partnerships with local plumbers, electricians, and masons can create a decentralized maintenance 

network. Integrating CTs into ward-level urban sanitation planning will also ensure consistent 

support from ULBs. 

Behaviour change communication remains a foundational pillar of the model. Beyond initial 

awareness campaigns, BCC efforts must evolve into sustained dialogue, incorporating mobile 

platforms, community radio, and school curricula. Menstrual hygiene education should not be 

limited to product use but must also tackle taboos, address access inequities, and promote body 

positivity. Importantly, involving men and boys in these conversations helps dismantle 

patriarchal attitudes and broadens the constituency for sanitation reform. 

 

Monitoring and evaluation frameworks should deploy a mix of qualitative and quantitative 

indicators. Usage patterns, revenue logs, maintenance frequency, and user satisfaction scores can 

be digitally captured using mobile dashboards managed by SHGs. External audits conducted 

quarterly by municipal officials or civil society organizations will bolster accountability. 

Innovations like smart locks, token-based entry systems, and IoT-enabled cleaning alerts can be 

gradually introduced to enhance service quality. 

Finally, institutional convergence is vital for long-term success. Memorandums of Understanding 

(MoUs) between ULBs, SHGs, and local NGOs can formalize responsibilities and reduce 

ambiguities. Cross-sectoral alignment with public health departments, education boards, and 

women and child development offices will amplify the model’s reach. By viewing sanitation not 
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merely as an infrastructure project but as a public service ecosystem, the SHG-led CT model paves 

the way for inclusive urbanization. Shorter O&M contract cycles, performance-based monitoring, 

third-party audits, and digital feedback tools should be institutionalised. Gender- responsive 

standards such as free access for women, MHM infrastructure, and safety provisions must be 

treated as non-negotiable public service obligations. Behaviour change communication should 

function as an ongoing municipal responsibility rather than a one-time campaign. 

 

Conclusion 

The experience of Morbi illustrates the evolving nature of urban sanitation challenges in India’s 

emerging municipal corporations. While national programmes have succeeded in expanding 

sanitation coverage, city-level outcomes continue to be shaped by governance capacity, financial 

design, and social inclusion. In Morbi, sanitation infrastructure existed, yet gaps in service 

coverage, accountability, and gender responsiveness limited its effectiveness. 

This case study demonstrates that sustainable sanitation systems require a deliberate shift from 

construction-led approaches toward integrated service delivery frameworks. Tools such as the 

Service Area Coverage Increment Tool enable municipalities to plan sanitation infrastructure 

strategically, while SHG-led community toilet models reintroduce accountability, livelihood 

generation, and local ownership into operations and maintenance. Behaviour change 

communication and gender-sensitive governance act as essential enablers, ensuring that 

sanitation infrastructure is both used and valued. 

As Indian cities expand territorially and administratively, Morbi’s experience provides timely 

lessons on how sanitation can be repositioned as a foundational urban service central to public 

health, dignity, and inclusive urban development.
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Exhibits 

 

Third-Party Contractor Profiles 

The agencies managing Morbi’s six in-use public toilets Shree Sarvodaya Gramin & Sahheri Vikas 

Sansthan (New Bus Stand),  Rashtriya Janjagruti Mahasangh (Narsang Tekri), Shrushti Seva Mandal 

(Trikon Baug), Sulabh International (Genda Circle, Danapith, Railway Station Road) 

GENDA CIRCLE PT 

 

   RAILWAY STATION ROAD PT 

 

DANAPITH PT 
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TRIKON BAUG 

 

 

NARSANG TEKRI 

Figure: SS Infrastructure Compliance (Areas lacking in more than half of th;e Pts have been highlighted) 
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Abstract 

As India accelerates towards the vision of a "Viksit Bharat" (Developed India) by 2047, 

the fiscal autonomy of its local governance institutions remains severely compromised by the 

"energy-revenue trap." A granular analysis of municipal finance reveals that essential utility 

costs, specifically electricity for water pumping and street lighting, consume between 40% and 

60% of discretionary budgets, reducing local bodies to passive dependents on state grants. This 

paper presents a critical longitudinal case study of Odanthurai Panchayat in Tamil Nadu, which 

serves as a pioneering model of "Gram Urja Swaraj" (Village Energy Self-Rule). Under the 

leadership of R. Shanmugam, the panchayat transitioned from a debt-ridden consumer to an 

active "Energy Entrepreneur" in 2006 by leveraging local savings and commercial credit to 

install a 350 KW community-owned wind turbine. 

While Odanthurai is globally celebrated for proving rural creditworthiness, this research moves 

beyond the historical success to analyze its current "second-generation" challenges (2018–

2024). Through field observations and financial analysis, the study identifies a structural failure 

mode termed the "PPA Trap": the panchayat is locked into a fixed-revenue Power Purchase 

Agreement (₹2.70/unit), while the cost of grid power it purchases has risen with inflation 

(~₹8.00/unit). This negative arbitrage, compounded by payment delays from the state utility 

(TANGEDCO), has eroded the asset's economic viability despite its technical longevity. 

To offer a scalable solution for Urban Local Bodies (ULBs), the paper conducts a comparative 

techno-economic analysis, juxtaposing Odanthurai’s "Revenue Generation Model" against the 

"Captive Consumption Model" adopted by the Surat Municipal Corporation. The findings 

demonstrate that long-term fiscal solvency is better secured through "avoided costs" (captive 

use) rather than merchant power sales, as the former is inherently inflation-proof. The study 

concludes that revitalizing the Odanthurai model requires a fundamental policy shift from 

standalone asset ownership to Institutional Aggregation (District Energy Federations) and the 

operationalization of Virtual Net Metering (VNM). These interventions are essential to 

transform local bodies from vulnerable sellers into resilient prosumers, thereby securing the 

financial bedrock of decentralized governance. 

Keywords: Gram Urja Swaraj, Energy-Revenue Trap, Own Source Revenue (OSR), PPA Trap, 

Captive Consumption, Green Municipal Bonds, Virtual Net Metering, Institutional Trust. 
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Introduction 

As India accelerates towards the vision of a "Viksit Bharat" (Developed India) by 2047, 

the efficacy of its local governance structures has moved to the center of the policy discourse. 

The 74th Constitutional Amendment Act (1992) envisioned Urban Local Bodies (ULBs) and 

Panchayats not merely as administrative outposts, but as robust institutions of self-government 

capable of driving economic planning and social justice. However, a significant dichotomy 

exists in modern Indian planning: while the responsibilities of local bodies have expanded, 

encompassing water supply, sanitation, and public infrastructure, their financial autonomy has 

stagnated. Contemporary urban planning literature identifies this "vertical imbalance" as a 

critical bottleneck, where local bodies remain heavily dependent on state and central devolution 

funds to finance their operational expenditure (OPEX) (Chinnadurai, 2014). 

A granular analysis of municipal finance reveals that the single largest drain on local 

discretionary funds is energy consumption. Essential public services, particularly water 

pumping stations and street lighting, are energy-intensive. In many financially stressed local 

bodies, electricity tariffs consume between 40% to 60% of the total administrative budget 

(Nandhakumar, n.d.). This phenomenon, termed here as the "Energy-Revenue Trap," 

effectively paralyzes the developmental capacity of the local administration. Instead of 

investing in capital infrastructure or poverty alleviation, local bodies are forced to utilize scarce 

resources merely to service utility bills. Consequently, the lack of "Own Source Revenue" 

(OSR) reduces governance to a passive exercise of grant management rather than active 

development (Soundariya, 2018). 

In this landscape of fiscal fragility, the Odanthurai Panchayat in Tamil Nadu emerges 

as a transformative anomaly. Although a rural body, its strategic maneuvering offers vital 

lessons for the "Rurban" and Urban planning sectors. Under the leadership of R. Shanmugam, 

the administration challenged the conventional welfare model by transitioning from a passive 

consumer of electricity to an active "Energy Entrepreneur" (Kelkar, 2021). By leveraging local 

savings to install a 350 KW wind turbine and implementing decentralized solar solutions, 

Odanthurai successfully neutralized its electricity liabilities. 

This paper investigates the techno-economic and administrative mechanisms that 

enabled this transition. It explores how a local body, typically viewed as unbankable, secured 

commercial credit to build revenue-generating assets. Furthermore, it analyzes the replicability 

of this "Asset-Based Revenue" model for Urban Local Bodies facing similar fiscal constraints. 

By dissecting the shift from debt-dependency to energy-surplus status, this research argues that 

sustainable urban governance is contingent upon reclaiming energy sovereignty. 

 Problem Statement 

The rapid urbanization of India presents a critical governance paradox: while urban 

centers are projected to contribute 75% of the nation's GDP by 2030, the local bodies governing 

them remain financially fragile and administratively stagnant. A primary driver of this fragility 

is the "energy-revenue trap," where essential utility costs, specifically for water pumping and 

street lighting, consume a disproportionate share of local budgets. In the specific case of 

Odanthurai Panchayat, prior to intervention, the annual electricity bill escalated dramatically 

from ₹2,000 to ₹1.5 Lakhs in just two years (1996–1998), eroding up to 60% of the council's 

total funds (Nandhakumar, n.d.). This financial hemorrhage left negligible capital for 

developmental works, trapping the local body in a cycle of debt and dependency on state grants. 

This reliance on external state funds to finance basic Operational Expenditure (OPEX) 

undermines the constitutional vision of Gram Swaraj (village self-governance), reducing local 
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bodies to passive beneficiaries rather than active economic agents. As noted in the fieldwork 

observations, without "Own Source Revenue" (OSR), even well-meaning leadership is 

constrained by fiscal incapacity. Furthermore, the environmental cost of this dependency is 

significant; with India facing a depletion of natural resources, the continued reliance on grid 

electricity exacerbates both financial instability and environmental degradation. 

The core problem, therefore, is the absence of scalable "Asset-Based Revenue" models 

that can insulate local bodies from rising energy costs. While the urban sector is often viewed 

as technologically superior, the rural sector faces a severe lack of innovative financial 

engineering to monetize natural resources. There is an urgent need to investigate how 

decentralized renewable energy assets, as demonstrated by Odanthurai's transition from a 

"consumer" to a "producer", can serve as a dual mechanism for financial autonomy and 

environmental sustainability. This research addresses this gap by analyzing the operational and 

financial mechanics of Odanthurai’s wind and solar initiatives to offer a replicable blueprint 

for the "Viksit Bharat" vision. 

 Overview of Organization and Protagonist 

The Organization: Odanthurai Gram Panchayat 

The subject of this case study is the Odanthurai Gram Panchayat, a rural local body located 

approximately 20 km from Coimbatore in the Karamadai Block of Tamil Nadu. 

• Demographics: Spanning an area of 1,200 hectares, the panchayat comprises nearly 

12 hamlets. Historically an agrarian economy, it has witnessed a unique "reverse 

migration" phenomenon, with the population growing from ~1,650 in 1996 to over 

9,500 today due to superior infrastructure standards. 

• Operational Context: Unlike typical rural bodies dependent on state devolution funds, 

Odanthurai operates as a "Model Village" (Smart Village). It is characterized by 

100% sanitation, "hut-free" concrete housing, and a 24/7 diversified water supply 

system. 

• The Sector Challenge: The panchayat operates within the Local Governance & Public 

Utilities sector, a domain traditionally plagued by the "Energy-Revenue Trap", where 

high electricity tariffs for delivering basic services (water/lights) consume the 

majority of the administrative budget, leaving little for capital investment. 

The Protagonist: Mr. R. Shanmugam 

The central figure driving this transformation is Mr. R. Shanmugam, who served as the 

Panchayat President for ten years (1996–2006) and continues to act as a mentor for the village's 

development. 

• Leadership Profile: Often referred to as the "Architect of Odanthurai," Shanmugam is 

an independent leader known for his philosophy of "Defilement-Free Administration." 

His leadership style is characterized by radical financial discipline and community 

engagement. 

• The Strategic Shift: Unlike traditional administrators who viewed energy bills as an 

unavoidable expense to be covered by grants, Shanmugam viewed them as a "leakage" 

to be plugged. His visionary decision to treat the panchayat not as a welfare agency but 

as an "Energy Entrepreneur", capable of taking bank loans and managing power plants, 

forms the crux of this case study. 
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Research Question: 

How can financially constrained Local Bodies strategically leverage decentralized 

renewable energy assets to transition from "passive consumers" to "active producers" of Own 

Source Revenue (OSR), as evidenced by the Odanthurai Model? 

Related Questions: 

1. To what extent does the "Asset-Based Revenue" model (monetizing wind/solar energy) 

offer superior long-term fiscal solvency compared to the traditional "Grant-Based" 

dependency model? 

2. How does transparent, corruption-free governance influence the willingness of the 

community to participate financially in public infrastructure (specifically the 10% 

contribution model)? 

3. What specific policy and administrative frameworks are required to replicate the 

Odanthurai "Gram Panchayat" model within larger "Urban Local Bodies" facing similar 

energy-revenue deficits? 

Hypothesis: 

The achievement of sustainable financial autonomy in local bodies is not merely a 

function of state funding, but is contingent upon the transition from 'grant-dependency' to 

'asset-based revenue generation' (specifically through renewable energy), underpinned by a 

transparent governance framework that builds the institutional trust necessary for community 

financial participation. 

Findings 

The empirical investigation into Odanthurai Panchayat’s transition from a resource-

deficit village to an energy-surplus model yields significant findings across financial, 

operational, and social dimensions. These findings trace the village's evolution through distinct 

phases, highlighting the administrative mechanisms that enabled its success and the policy 

bottlenecks that currently threaten its sustainability. 

Phase I: Overcoming Fiscal Fragility through Community Financing (1996–1999) 

The initial findings challenge the conventional wisdom that rural local bodies are 

incapable of mobilizing internal funds. In 1996, the panchayat faced a debilitating "Energy-

Revenue Trap," where the annual electricity bill for water pumping and street lighting escalated 

from ₹2,000 to ₹1.5 Lakhs in just two years. This expenditure consumed nearly 60% of the 

council’s discretionary funds, effectively paralyzing developmental activities. 

The turning point emerged through the Rajiv Gandhi National Drinking Water Mission. 

While most panchayats rejected the scheme due to the mandatory "10% community 

contribution" clause, Odanthurai became a singular exception in the region. The leadership 

successfully mobilized ₹4.8 Lakhs from the villagers, with household contributions ranging 

from ₹100 to ₹500. This internal capital unlock a 90% government grant of ₹43.20 Lakhs. A 

critical observation here is the correlation between financial participation and project 

efficiency; the 13-km pipeline and filtration station were commissioned in just 11 months, a 

timeframe significantly shorter than fully state-funded projects. This finding validates the 

hypothesis that community financial stakes act as a safeguard against project delays and 

bureaucratic lethargy. 
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Phase II: Demand-Side Management and Conservation (2000–2004) 

Before transitioning to energy generation, the findings indicate that the administration 

prioritized rigorous demand-side management to reduce the "burn rate" of operational costs. 

The panchayat installed a 9 KW biomass gasifier to power the drinking water facility, utilizing 

waste wood from local sawmills which was available at a nominal cost of ₹0.30/kg at the time. 

This substitution of grid electricity with biomass reduced water pumping costs by nearly 70% 

during its operational phase. Furthermore, the strategic deployment of solar streetlights in tribal 

hamlets like Vinobaji Nagar resulted in an annual saving of approximately ₹50,000. These 

conservation measures were not merely technical upgrades but financial necessities that created 

the initial "fiscal space" (savings) required to service the debt for the subsequent windmill 

project. 

Phase III: Asset-Based Revenue and Financial Engineering (2006–2017) 

The most transformative finding of this study is the economic viability of the "Local 

Body as an Independent Power Producer (IPP)" model. In 2006, the panchayat commissioned 

a 350 KW wind turbine at the Maivadi wind farm, a project capitalized at ₹1.55 Crore. The 

financing structure remains a unique case study in rural creditworthiness: the panchayat utilized 

₹40 Lakhs of its accumulated savings as equity and secured a ₹1.15 Crore commercial loan 

from the Central Bank of India. The bank sanctioned this loan based on the projected revenue 

flows from the Power Purchase Agreement (PPA), effectively treating the local body as a 

commercial enterprise rather than a welfare agency. 

Techno-economically, the asset performed exceptionally well during its first decade. 

Generating approximately 6.75 Lakh units annually against an internal consumption load of 

4.50 Lakh units, the panchayat sold the surplus to the Tamil Nadu Electricity Board (TNEB). 

With a fixed tariff of ₹2.70 per unit, the project generated an annual revenue of ₹19–20 Lakhs. 

This consistent revenue stream enabled the panchayat to fully repay the ₹1.15 Crore loan 

(Principal plus Interest) by 2017, seven years ahead of the asset's projected end-of-life, thereby 

confirming that local bodies can effectively manage high-value assets and debt service 

obligations. 

Table 1: Financial Profile of the Windmill Project (2006) 

Parameter Details 

Total Project Cost ₹1.55 Crore 

Panchayat Equity ₹40 Lakhs (Savings) 

Bank Loan ₹1.15 Crore (Central Bank of India) 

Annual Generation ~6.75 Lakh Units 

Revenue Yield ₹19–20 Lakhs / Annum 

Loan Status Fully Repaid (2017) 

 

Phase IV: The "Profit Shock" and Second-Generation Challenges (2018–2024) 
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While the historical performance was robust, recent findings from the 2023–24 period 

reveal significant structural vulnerabilities, identified here as the "PPA Trap." The Power 

Purchase Agreement signed in 2006 fixed the revenue rate at ₹2.70 per unit for 20 years. 

However, the cost of grid power that the panchayat must buy for its villages has risen to 

approximately ₹8.00 per unit due to inflation. Consequently, the panchayat is currently trapped 

in a negative arbitrage cycle, selling its own power cheaply while buying grid power at 

premium rates. 

This structural imbalance is exacerbated by operational insolvency. The current 

President, Mr. G. Thangavel, reports that for the fiscal year 2022-23, the net profit from the 

windmill collapsed to a negligible ₹3,874.50. This drastic erosion of value is attributed to the 

escalating costs of Annual Maintenance Contracts (AMC) for the aging turbine and severe 

liquidity crunches caused by TANGEDCO’s delayed payments, which stood at ₹33.96 Lakhs 

as of late 2023. These findings suggest that without policy interventions like "Virtual Net 

Metering" or "Index-Linked Pricing," the asset is rapidly becoming an economic liability 

despite its technical functionality. 

Table 2: The Erosion of Economic Viability (The "PPA Trap") 

Financial Metric Initial Phase (2006–2010) Current Phase (2023–2024) 

PPA Revenue Rate ₹2.70 / unit (Fixed) ₹2.70 / unit (Stagnant) 

Grid Power Cost 

(Buying) 
~₹3.50 / unit 

~₹8.00 / unit (Inflation 

Impact) 

Asset Condition New (Under Warranty) Aging (High Maintenance) 

Utility Payments Regular Delayed (~₹34 Lakhs Due) 

Net Financial Health 
High Surplus (Loan 

Repayment) 

Negligible Profit (~₹3,874 in 

FY23) 

 

 Social Multiplier Effects 

Despite the recent financial constraints, the cumulative impact of the energy revenue 

on social indicators has been profound. The "Green House Scheme" (Pasumai Illam Thittam) 

utilized the profits from the energy surplus to construct 850 concrete houses, successfully 

eradicating thatched huts from the village. Additionally, the panchayat innovatively monetized 

its intellectual property by charging a ₹1,000 "Visitor Fee" to delegations studying their model. 

This generated a separate corpus of ₹1.65 Lakhs, which functions as a microfinance fund 

providing low-interest loans for education. This cycle, where governance innovation funds 

social welfare, validates the core premise of the study: that energy independence is the catalyst 

for holistic rural development. 
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Observations 

Beyond the financial metrics, the field study yielded critical qualitative observations 

regarding the governance culture, the physical transformation of the village, and the 

administrative friction currently being experienced. These observations provide the "on-the-

ground" context necessary to understand why the Odanthurai model succeeded initially and 

why it is now under strain. 

The "Software" of Success: Defilement-Free Administration 

A primary observation from the stakeholder interviews is that the technological success of 

Odanthurai was downstream of a radical governance innovation. Former President R. 

Shanmugam emphasized that the mobilization of the ₹4.8 Lakh community contribution for 

the water project was not an act of coercion but a manifestation of "Institutional Trust." 

• Observation: In typical rural governance scenarios, citizens are reluctant to pay user 

charges or contributions due to a pervasive fear of fund siphoning. However, 

Shanmugam established a protocol of "Defilement-Free Administration" (Corruption-

Free Governance). 

• Field Note: Villagers interviewed stated that they were willing to contribute their 

savings because they saw immediate, tangible results, such as the water pipeline 

materializing within 11 months. This observes a direct causal link between Fiscal 

Transparency and Community Compliance. The model proves that the "Willingness to 

Pay" is high in rural India, provided the "Willingness to Deliver" is demonstrated by 

the leadership (Chinnadurai, 2014). 

The Built Environment as Evidence of "Dividend Redistribution" 

The physical landscape of Odanthurai serves as visual validation of the "Energy-Revenue" 

hypothesis. Unlike neighboring panchayats where public housing is often dilapidated, 

Odanthurai’s Pasumai Illam Thittam (Green House Scheme) colonies are characterized by 

robust maintenance and urban-standard amenities. 

• Observation: The transition from thatched huts to 850+ concrete houses is not just a 

welfare metric but an economic one. It represents the "Redistribution of Energy 

Dividends." The panchayat treated its energy profits as a Sovereign Wealth Fund, 

reinvesting distinct surpluses into capital assets for the poor. 

• Infrastructure Quality: Field inspections of the water filtration plant revealed it to be 

fully operational and maintained at industrial standards, a rarity for Gram Panchayats. 

This suggests that "Own Source Revenue" (OSR) fosters a culture of Asset Ownership 

and maintenance that is often absent in assets created through "tied" government grants. 

The Administrative Friction: The David vs. Goliath Struggle (2024) 

Observations of the current administration, led by President G. Thangavel, reveal a stark 

contrast to the optimism of the early 2000s. The current atmosphere is defined by "Regulatory 

Fatigue." 

• The Profit Collapse: While the windmill is physically spinning, the balance sheet is 

stagnant. Thangavel highlighted that for FY 2022-23, the net profit after maintenance 

expenses was a negligible ₹3,874.50. This observation serves as a critical "Reality 

Check", technological longevity does not guarantee economic longevity if revenue 

models are not indexed to inflation. 
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• The Expansion Freeze: A telling observation is the current council’s refusal to expand. 

despite having the wind resources and the credit history, the administration has shelved 

plans for a second windmill or solar park. Thangavel explicitly stated, "Investment is 

disproportionate to revenue under current policies" (Mongabay, 2023). This signals 

that the demonstration effect of Odanthurai has stalled; the "Model Village" is no longer 

expanding its model because the regulatory environment (fixed PPAs and payment 

delays) punishes small-scale generators. 

The "Prosumer" Paradox 

A critical operational observation is the inefficiency of the energy flow. The panchayat 

generates power at the Maivadi site and sells it to the grid, while simultaneously purchasing 

power from the grid to power its streetlights in Odanthurai. 

• Observation: There is a distinct lack of "Virtual Net Metering" mechanisms. The 

panchayat is effectively forced to "Sell Low" (at ₹2.70/unit) and "Buy High" (at 

~₹8.00/unit). This administrative rigidity transforms what should be a "Cost-Saving" 

asset into a "Revenue-Losing" venture. The observation confirms that the barrier to 

"Viksit Bharat" is not the lack of renewable technology. Still, the lack of regulatory 

agility to accommodate local bodies as "Prosumers" rather than just consumers. 

Discussions 

This section synthesizes the empirical findings and observational data to address the core 

research questions. It critically evaluates the sustainability of the "Revenue Generation Model" 

versus alternative frameworks and discusses the broader policy implications for "Viksit 

Bharat." 

The Fragility of the "Revenue Generation" Model (Addressing RQ1 & RQ2) 

• The central premise of the Odanthurai experiment was to transform the local body into 

an Independent Power Producer (IPP). The findings confirm that while this model 

successfully created creditworthiness, allowing the panchayat to repay a ₹1.15 Crore 

commercial loan, it suffers from long-term structural fragility identified here as the 

"Inflationary Mismatch." 

• The analysis reveals a critical divergence between the static nature of revenue and the 

dynamic nature of costs. The Power Purchase Agreement (PPA) locked the revenue at 

₹2.70 per unit for 20 years. Conversely, the operational expenditure (OPEX) of the 

panchayat, driven by the cost of purchasing grid power for streetlights and the rising 

price of spare parts for the turbine, is indexed to inflation. As noted by current President 

G. Thangavel, the panchayat is effectively trapped in a cycle of "selling low and buying 

high" (Mongabay, 2023). This confirms the hypothesis (H1) that while asset creation 

creates initial autonomy, the "Revenue Generation" model (selling to the grid) is less 

resilient to market fluctuations than "Captive Consumption" models. For Urban Local 

Bodies (ULBs) looking to replicate this, the lesson is clear: relying on fixed-tariff sales 

to financially stressed utilities (like TANGEDCO) introduces significant counter-party 

risk, as evidenced by the ₹33.96 Lakhs in unpaid dues. 

Comparative Governance: "Earning" vs. "Saving" (Odanthurai vs. Surat) 

• A comparative analysis with the Surat Municipal Corporation (SMC) sharpens the 

distinction between rural and urban energy models. Odanthurai operates on a "Profit 
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Center" logic, attempting to earn cash surplus from sales. In contrast, Surat operates on 

a "Cost Center" logic, using its wind assets to "wheel" power for its own consumption 

(Captive Use). 

• The discussion highlights that the "Surat Model" is inherently more robust for public 

bodies. By offsetting its own consumption, Surat "saves" the commercial tariff rate 

(approx. ₹8.00/unit). Crucially, this value is inflation-proof; every time the state grid 

raises tariffs, the "savings" generated by Surat's wind farm increase in value. 

Odanthurai, lacking the regulatory framework for "Virtual Net Metering" across its 

dispersed hamlets, cannot capitalize on this "avoided cost" benefit. This structural 

disadvantage suggests that for the Odanthurai model to be scalable to other ULBs, 

policy frameworks must prioritize "Virtual Net Metering" (allowing generation at Point 

A to offset consumption at Point B) over simple power sales. 

Table 3: Comparative Economics - Rural vs. Urban Models 

 

 

 

 

 

 

 

 

 

 

 

 

Governance as the Primary Asset (Addressing RQ3) 

• The study strongly validates the hypothesis (H2) that institutional trust is a tangible 

economic asset. The ability of the Odanthurai administration to mobilize ₹4.8 Lakhs 

from a relatively poor agrarian community for the water project defies the standard 

"free-rider" logic of public economics. The discussion interprets this not as an anomaly 

but as a replicable governance mechanism. 

• Former President R. Shanmugam’s strategy of "Defilement-Free Administration" 

effectively lowered the "transaction cost" of civic participation. Villagers contributed 

because the perceived risk of corruption was zero. This implies that the "Viksit Bharat" 

vision of financially independent local bodies cannot be achieved through top-down 

Feature Odanthurai (Rural) 
Surat Municipal Corp 

(Urban) 

Primary Goal 
Revenue Generation 

(Sales) 

Cost Reduction 

(Captive Use) 

Mechanism Sell to Grid (PPA) 
Wheel to Self (Open 

Access) 

Financial 

Value 

₹2.70 / unit (Taxable 

Income) 
~₹8.00 / unit (Savings) 

Inflation 

Impact 

Negative (Costs rise, 

Rev stays flat) 

Positive (Savings grow 

with tariffs) 

Risk Factor 
High (Unpaid dues 

from Utility) 

Low (Self-

consumption) 
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grants alone. It requires a fundamental shift from "Welfare Politics" (where citizens are 

passive beneficiaries) to "Stakeholder Politics" (where citizens are co-investors). The 

longevity of the water scheme, operational for over 25 years, stands in stark contrast to 

fully state-funded projects that often fall into disrepair, proving that financial "skin in 

the game" creates a powerful accountability loop. 

Scalability and the "Federated" Future (Addressing RQ4) 

• Finally, the discussion addresses the scalability of the model. The stagnation of 

Odanthurai’s expansion plans under the current administration signals a "Scale Trap." 

A single panchayat owning a single turbine lacks the economies of scale to negotiate 

better maintenance contracts or weather cash-flow delays. 

• The way forward, therefore, lies in Aggregation. The discussion proposes that the 

"Odanthurai 2.0" model must move from standalone ownership to "Pooled Ownership." 

By leveraging mechanisms like the Tamil Nadu Water and Sanitation Pooled Fund 

(WSPF), groups of 50-100 panchayats could form "Energy Cooperatives" or Special 

Purpose Vehicles (SPVs). These bodies could issue "Green Pooled Bonds" to raise 

capital, professionalize asset management, and negotiate bulk Power Purchase 

Agreements. This shift from "Gram Swaraj" (isolated self-rule) to "Federated Swaraj" 

(networked self-rule) represents the necessary evolution for rural renewable energy to 

survive in a complex regulatory market. 

 

Limitations of the Study 

While this research offers a comprehensive analysis of the Odanthurai model, it is 

subject to specific methodological and contextual limitations that must be considered when 

interpreting the findings for broader policy application. 

The "Single-Case" Constraint (Generalizability) 

The primary limitation is the study’s reliance on a single-case design. Odanthurai represents 

an "outlier" or "black swan" event in Indian rural governance, driven by a unique confluence 

of high-velocity wind resources (due to its location near the Palakkad Gap) and exceptional 

leadership. Consequently, the findings regarding wind energy viability may not possess 

external validity for local bodies located in wind-poor geographies. The replicability of the 

model is therefore geographically constrained to regions with similar renewable resource 

density. 

Data Discontinuity (Post-2017) 

There is a significant asymmetry in the availability of financial data. The "Golden Era" 

(1996–2017) is well-documented through administrative reports and previous academic 

studies. However, the period from 2018 to 2024, characterized by the "profit shock", suffers 

from a lack of publicly available, granular audited financial statements. The analysis of recent 

financial distress relies heavily on qualitative interviews and press disclosures (e.g., Mongabay, 

2023) rather than raw balance sheets. This limits the ability to perform a precise quantitative 

forensic analysis of the maintenance cost escalation. 
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The "Great Man" Variable (Leadership Bias) 

The study identifies "Institutional Trust" as a key variable, but it is difficult to isolate this 

from the charismatic authority of the protagonist, Mr. R. Shanmugam. It remains 

methodologically challenging to determine if the "Odanthurai Model" is a structural system 

that can function under average bureaucratic leadership, or if it is entirely dependent on a 

visionary individual. This "Founder’s Dependency" poses a limitation for scalability 

frameworks that assume standardized bureaucratic competence. 

Regulatory Volatility 

The energy sector in India is subject to rapid regulatory flux. The comparative analysis with 

the "Surat Model" assumes the current status of "Open Access" and "Banking" regulations as 

of 2024. However, state regulators (like TNERC) frequently revise banking charges and cross-

subsidy surcharges. As such, the techno-economic viability calculated in this study represents 

a "snapshot in time" and may be altered by future policy amendments regarding "Prosumer" 

rights. 

Way Forward: A Roadmap for Energy Sovereignty 

To transition from the stagnating "Odanthurai 1.0" model to a scalable and resilient 

"Odanthurai 2.0," a paradigm shift is required in both policy frameworks and administrative 

strategy. The primary failure of the current model is the "Inflationary Mismatch," where the 

local body is forced to sell power at fixed rates while buying grid electricity at inflation-

adjusted prices. The solution lies in a regulatory reform that operationalizes "Virtual Net 

Metering" (VNM) for Local Bodies. State Electricity Regulatory Commissions (SERCs) must 

allow panchayats to generate power at remote wind farms and deduct those units directly from 

the electricity bills of their streetlights and water pumps, regardless of distance. This would 

fundamentally shift the financial model from earning taxable income to generating "avoided 

costs," effectively indexing the asset to inflation and immunizing the local body against market 

volatility. 

Furthermore, the inherent weakness of small, standalone assets, high maintenance costs 

and low bargaining power, necessitates a move toward "Institutional Aggregation." Following 

the cooperative models seen in the dairy sector, neighboring panchayats should form "District 

Energy Federations" or Special Purpose Vehicles (SPVs). By pooling the demand and 

generation capacity of 50 to 100 panchayats, these federations could negotiate premium 

maintenance contracts with Original Equipment Manufacturers (OEMs), ensuring higher 

turbine uptime and professional management that removes the technical burden from non-

specialist Panchayat Presidents. 

To replicate Odanthurai’s initial financing success without relying on exceptional 

individual initiatives, the funding mechanism must be institutionalized through "Green 

Municipal Bonds." State governments should leverage existing bodies like the Tamil Nadu 

Water and Sanitation Pooled Fund (WSPF) to issue bonds backed by the escrowed devolution 

grants of participating panchayats. This structure would provide the high credit rating necessary 

to raise capital from the bond market at competitive interest rates, creating a standardized 

pipeline for funding rural renewable energy projects. Additionally, for early adopters like 

Odanthurai, immediate attention must be given to "Repowering" aging infrastructure. As the 

original 350 KW turbine nears its end-of-life, the state must facilitate its replacement with 
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modern 2 MW turbines on the same high-value wind site, exponentially increasing generation 

efficiency without requiring new land acquisition. 

The Odanthurai experiment proved that "Gram Swaraj" is not a utopian ideal but a 

bankable economic reality. However, sustainability is not a one-time achievement; it is a 

continuous adaptation. The way forward requires moving from the "Project Mode" of building 

individual assets to the "Policy Mode" of building a supportive regulatory ecosystem. By 

embracing Virtual Net Metering, federated aggregation, and pooled bond financing, India can 

empower its local bodies to become the bedrock of a "Viksit Bharat", energy secure, financially 

sovereign, and administratively resilient. 
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