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ABSTRACT

As cities become more digitally governed, centralized infrastructures face growing 
risks across identity, safety, and data domains. This chapter reframes blockchain 
as a foundational trust protocol for urban resilience, emphasizing its core features: 
immutability, decentralization, transparency, and consensus, as tools to address 
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systemic privacy and security challenges. It explores blockchain’s role in securing 
digital identities, logging infrastructure events, and enabling auditable governance. 
Real-​world deployments in land registries, voting, procurement, and incident re-
sponse, especially in Asia and Europe are analyzed. Privacy-​preserving techniques 
like zero-​knowledge proofs and decentralized identity are also examined. The chapter 
highlights integration hurdles such as interoperability, regulatory gaps, and ethical 
tensions, while outlining emerging trends like Blockchain 4.0, quantum-​safe cryp-
tography, and DAO-​led civic participation. It offers a roadmap for decentralized 
citizen-​centric governance in smart cities.

1. INTRODUCTION: RETHINKING TRUST 
IN THE SMART CITY ERA

The 21st-​century city is no longer defined solely by physical infrastructure but 
increasingly by a digital backbone composed of interconnected sensors, platforms, 
algorithms, and cloud-​based services. From mobile-​based citizen feedback apps in 
Seoul to biometric transit systems in Singapore, contemporary urban systems are 
characterized by data-​intensive, algorithmically mediated processes that promise 
greater efficiency, real-​time responsiveness, and citizen-​centric design. Yet this 
digital transformation has not come without cost. Growing dependencies on opaque 
platforms, centralized service providers, and vulnerable infrastructures have triggered 
a global reckoning around the question of trust in urban governance.

Incidents such as the compromise of India’s Aadhaar identity system, the use of 
facial recognition technologies without consent in London and Detroit, and opaque 
algorithmic decisions in welfare delivery in the Netherlands have spotlighted the 
fragility of digital trust models. Citizens increasingly demand clarity on how data 
is collected, how decisions are made, and who holds accountability when systems 
fail. These concerns are magnified in the smart city context, where governance, 
identity, and cybersecurity converge and where trust functions not only as a social 
or political asset but also as a technical requirement for system sustainability (Kun-
du, 2019). In response to these challenges, blockchain has emerged as a powerful 
conceptual and practical alternative, not merely as a financial innovation but as a 
protocol for decentralized trust in public systems. By distributing verification pro-
cesses, ensuring data integrity, and enabling transparent automation through smart 
contracts, blockchain reconfigures the foundations of how cities can build, maintain, 
and share trust among residents, institutions, and machines (Kaushal et al., 2021; 
Saidu, Shuhidan, Aziz, Adamu, et al., 2025).

The evolution of trust in smart urban ecosystems demonstrates the appeal of 
blockchain as a response to deficits exacerbated by digital transformation. The 



 

 

34 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/blockchain-beyond-

cryptocurrency/396801

Related Content

Unravelling the Conversational of IoT Web Using ML and AI: Chat Bots
Ajay Kumar, Gauri Sachdevaand Priyanka Gupta (2024). Blockchain-Based Solutions

for Accessibility in Smart Cities (pp. 233-244).

www.irma-international.org/chapter/unravelling-the-conversational-of-iot-web-using-ml-and-

ai/356293

Impact of the COVID-19 Pandemic on Citizen Travel Rules Related to

Intelligent Mobility Use in Algeria: The Influence of Personal Factors and

Health Restrictions
Yasmine Keltoum Mekhtouband Tahar Baouni (2022). International Journal of E-

Planning Research (pp. 1-27).

www.irma-international.org/article/impact-of-the-covid-19-pandemic-on-citizen-travel-rules-

related-to-intelligent-mobility-use-in-algeria/299548

The New Great Game for Central Asia: A Case Study of the Kyrgyz-Tajik

Border Conflict
Krystian Pachucki-Wosek (2025). Exploring the Implications of Local and Regional

Conflicts (pp. 151-170).

www.irma-international.org/chapter/the-new-great-game-for-central-asia/364326

Using Digital Tools to Improve Policy Making and Citizens' Decisions in

Healthcare
Jéssica Tavares, Gonçalo Santinha, Luís Jorge Gonçalvesand Teresa Forte (2021).

Handbook of Research on Cultural Heritage and Its Impact on Territory Innovation

and Development (pp. 99-113).

www.irma-international.org/chapter/using-digital-tools-to-improve-policy-making-and-citizens-

decisions-in-healthcare/266192

Urban Digital Infrastructure, Smart Cityism, and Communication: Research

Challenges for Urban E-Planning
Scott McQuire (2021). International Journal of E-Planning Research (pp. 1-18).

www.irma-international.org/article/urban-digital-infrastructure-smart-cityism-and-

communication/269464

http://www.igi-global.com/chapter/blockchain-beyond-cryptocurrency/396801
http://www.igi-global.com/chapter/blockchain-beyond-cryptocurrency/396801
http://www.igi-global.com/chapter/blockchain-beyond-cryptocurrency/396801
http://www.irma-international.org/chapter/unravelling-the-conversational-of-iot-web-using-ml-and-ai/356293
http://www.irma-international.org/chapter/unravelling-the-conversational-of-iot-web-using-ml-and-ai/356293
http://www.irma-international.org/article/impact-of-the-covid-19-pandemic-on-citizen-travel-rules-related-to-intelligent-mobility-use-in-algeria/299548
http://www.irma-international.org/article/impact-of-the-covid-19-pandemic-on-citizen-travel-rules-related-to-intelligent-mobility-use-in-algeria/299548
http://www.irma-international.org/chapter/the-new-great-game-for-central-asia/364326
http://www.irma-international.org/chapter/using-digital-tools-to-improve-policy-making-and-citizens-decisions-in-healthcare/266192
http://www.irma-international.org/chapter/using-digital-tools-to-improve-policy-making-and-citizens-decisions-in-healthcare/266192
http://www.irma-international.org/article/urban-digital-infrastructure-smart-cityism-and-communication/269464
http://www.irma-international.org/article/urban-digital-infrastructure-smart-cityism-and-communication/269464

