
IBMRD'S JOURNAL OF MANAGEMENT & RESEARCH 13
Volume - 15, Issue 1, March 2026 Print ISSN : 2277-7830

Online ISSN: 2348-5922

BLOCKCHAIN FOR SMART CITIES:
A BUSINESS PERSPECTIVE FROM PUNE

Dr. Deepali Surana*, Anjali Neware**

■.ABSTRACT

Global urbanisation brings the need for more effective, secure, and sustainable urban 
systems. Smart Cities have been a strategic consideration that uses technology such as 
Artificial Intelligence (Al), Internet of Things (loT), and Blockchain to improve liveability, 
governance, and sustainability. Of these technologies, blockchain technology also has 
tremendous potential, as it creates opportunities for transparency, security, and 
decentralisation in urban processes. This research investigates blockchain adoption in 
smart cities from a business perspective, including the case of Pune, one of the top-ranked 
smart cities in India. This study by authors integrates a literature review of the urgency of 
blockchain and cities, and a primary research instrument to explore the perceptions of retail 
entrepreneurs in Pune's Aundh and Baner areas. The research uses hypothesis tests to 
assess the perceptions of awareness of blockchain, readiness for blockchain, openness for 
blockchain, and factors having a significant relationship to the size of their business.

The analysis suggests retail outlet size is not significant for awareness, while retail outlets in 
Baner are more ready to adopt blockchain. The retail entrepreneurs are also generally 
positive and have a high positive correlation with willingness to adopt blockchain technology 
if they use a digital Point of Sale (POS) system. These mostly exploratory studies 
demonstrate the potential of targeted awareness campaigns, pilot projects, and inclusive 
policyframeworks to assist with blockchain integration.

This study also includes actionable recommendations to assist participating stakeholders on 
how to enable localised digital transformation in smart city ecosystems.
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II. INTRODUCTION

Rapid urbanisation means demand for smarter urban infrastructure and urban services in a 
world where cities are expected to be more efficient, more transparent, and more resilient to 
serve growing populations. The Smart Cities concept is one way of responding to the need
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for smarter urban infrastructure, leveraging teclinologies like Artificial Intelligence ie. Al and 
Gen Al, Internet of Things (loT), and blockchain to improve how cities function and citizen 
well-being.

The notion of blockchain technology was once primarily related to cryptocurrency, but it 
provides many more tools that allow for secure data management, transparent governance, 
and smarter urban services; it works as a decentralised ledger that offers benefits for public 
systems requiring accountability and trust. As part of India's Smart City IVIission (2015) that 
aims to redevelop 100 cities through digital innovation and development, Pune reached the 
maximum performance level of the Smart City project, with its demonstrated public sector 
commitment to smart governance ('Digital Pune' or Pune 311), development and 
construction of public infrastructure, and numerous iterative experiments around place- and 
enabler-based technology.

III. OBJECTIVES

The objectives of this paper are:

a. To study business perspective towards adoption of Blockchain technology solutions 
in Smart Cities

b. To analyze the association between the size of the retail outlet in Aundh and Baner 
area and the level of awareness about blockchain technology.

c. To assess whether there is difference in blockchain adoption readiness between 
retailers in Aundh and Baner.

d. To find out and analyze the openness of retailers using digital POS systems towards 
adoption of blockchain solutions.

IV. PROBLEM STATEMENT

While blockchain holds great promise for smart cities, its adoption among local businesses, 
especially in cities like Pune, remains limited. There is a lack of understanding about how 
factors like business size, location, and digital readiness impact adoption. This study 
addresses the gap by exploring the awareness, readiness, and openness of Pune's retailers 
toward blockchain, aiming to uncover the challenges and opportunities for business-driven 
blockchain integration in urban development.
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V. LITERATURE SURVEY

The integration of blockchain into smart city development lias gained significant momentum 
in recent years, driven by the urgent need for secure, efficient, and transparent urban 
systems. With the global trend of rapid urbanization, smart cities have emerged as a 
promising solution to manage growing populations, environmental concerns, and 
infrastructure demands. In this context, blockchain is recognized for its capabilities in 
decentralization, immutability, and secure data sharing. Pune ranks second among India's 
100 smart cities, implementing 51 projects focused on transport, water, sanitation, e- 
governance, and sustainability. The city has adopted an area-based development model 
involving retrofitting of existing infrastructure in Aundh-Baner-Balewadi (ABB) and e- 
governance platforms for civic service delivery. However, studies reveal that urban 
development in Pune lacks spatial resilience planning, particularly in flood-prone zones, 
suggesting an opportunity for blockchain-driven risk management'^'

Blockchain has emerged as a critical enabler of secure, decentralized systems within smart 
cities. It supports applications such as land registry, identity management, secure loT 
networks, and e-governance. Blockchain's synergy with loT allows for real-time data 
sharing, transparency, and fraud prevention in public utilities, transportation, and waste 
management'^’

A comprehensive survey of blockchain applications across various smart city domains, 
including smart healthcare, energy grids, supply chains, and urban governance. The authors 
emphasize that blockchain can facilitate trust-free interactions, enhance data integrity, and 
enable peer-to-peer decision-making without centralized intermediaries ”  Their study 
categorizes blockchain use cases into layers such as smart citizens, transportation, and 
smart government, highlighting its potential for urban resilience and democratic 
participation.

Despite these advancements, several challenges limit large-scale adoption. The technical 
barriers of storage overhead, energy consumption, and low transaction throughput, 
particularly in public blockchain system Moreover, interoperability between blockchain 
platforms and existing city infrastructure remains underdeveloped. Governance issues such 
as lackof regulatory clarity and concerns over data privacy also hinder adoption.
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Also, these concerns, particularly around the risk of double spending in proof-of-stake 
networks and the complexity of implementing decentralized applications in real-world 
environments. Their experiments reveal the need for robust simulation environments, like 
Ganache and Truffle, for testing blockchain in smart city prototypes

In the Indian context, Pune has been a flagship smart city under the Smart City Mission. It 
provides fertile ground for experimenting with emerging technologies due to its IT 
infrastructure and active public-private partnerships. However, a gap exists between 
technological readiness and local stakeholder awareness, especially among small 
businesses.

This study builds on the existing literature by introducing a business-focused lens, exploring 
the readiness and openness of local retailers in Pune to adopt blockchain technologies, a 
perspective that has not been sufFiciently addressed in current academic discussions.

VI. METHODOLOGY OF RESEARCH

This research utilizes a combination of descriptive and analytical approaches. Purposive 
Sampling method is used for this study to target retailers currently using digital PCS 
systems, outlets of varying sizes (small, medium, large) and located specifically in Aundh 
and Baner area. Sample size of 58 retail outlets is taken for this study. To ensure balanced 
number of samples Quota Sampling technique is used. Astructured questionnaire is utilized 
for data collection from the retailers. For hypothesis testing Chi- square test, two tailed 
Independent Sample T-test, Spearman's Rho is used. Normality and Reliability tests are 
conducted. Cronbach's Alpha is 0.85 indicates good internal consistency.

VII. HYPOTHESIS TESTING 

Hypothesis 1

H,i: There is no significant association between the size of the retail outlet and the level of 
awareness about blockchain technology.

There is a significant association between the size of the retail outlet and the level of 
awareness about blockchain technology.
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Results
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Source: Researcher's calculations

The statistic of chi-square is 4.6222 and p-vaiue is .997335. The result of this hypothesis 
is not significant at p < .05.Since the p-vaiue is greater than significance value of 0.05.

Results: It indicates that observed frequencies are not significantly different from the 
expected frequencies. The Null hypothesis is Accepted, as the p-value > 0.05, indicating 
that there is no significant association between the size of the retail outlet and the level of 
awareness about blocl<chain technology.

Hypothesis 2

Hoji There is no significant difference in blockchain adoption readiness between retailers 
inAundhand Baner.

Hij! There is significant difference in blockchain adoption readiness between retailers in 
Aundh and Baner.

Mean (Aundh): (2+3+3+4+2+4+3+2+3+4)/10 = 3.0

Mean (Baner): (4+5+4+3+5+4+5+3+4+5)/10 = 4.2 Significance Levei: 0.05 

Statisticai Test Used: Two tailed Independent Sample T-test
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Difference Scores Calculations

Treatmgnt 1 Trgalment 2
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T -ra lu e  C itlcu la tion
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0.71) = 0.9

s .̂«j =0.9/28 = 0.03
= = 0.9.30 = 0.03

f = ( M - jV^)'v (̂ Tin + s .̂w) = -
0.6/^'0.06 = -2.38

Difference Scores Calculations

The t-value is -2.38486. The p-value is .020496. The result is significant at p < .05.
Results: The results indicate a significant difTerence through above given statistics between 
the groups leading to the rejection of the null hypothesis. So, the difference is significant in 
blockchain adoption readiness between retailers in Aundh and Baner.

Hypothesis 3

H0 3: Retailers who currently use digital POS systems are not open to adopting 
blockchain solutions.

H13: Retailers who currently use digital POS systems are more open to adopting 
blockchain solutions.
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Spearman's Rho
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Source: Researcher's calculations

Result X  RanksYRanksMean. 29.5Mean: 29.5Standard Dev: 16.52Standard Dev: 16.19 
Combined Covariance = 10909.5 /57 = 191.39R = 191.39 / (16.52 * 16.19) = 0.716

rs = 0.7159, p (2-tailed) = 0. By normal standards, the association between the two variables 
would be considered statistically significant. The value of rs = 0.7159. The p-value is 0. The
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result is significant at p < .05. Tlie results indicate a Spearman's rho of 0.715 showing strong 
positive correlation. The results indicate rejection of the null hypothesis. It suggests that 
retailers who currently use digital POS systems are open to adopting blockchain solutions.

VIII. RESULTS & DISCUSSIONS

The data shows that awareness of blockchain is uniform across micro, small, medium, large, 
and very large retail outlets in the surveyed areas i.e. Aundh &Baner. Retailers in Baner 
showed higher readiness for blockchain adoption as compared to those in Aundh. This can 
be due to differences in digital infrastructure maturity and acceptance, retailer engagement 
and comfort with using smart technologies, or the overall business environment in Baner, 
which is emergent as a tech-fonward locality. Retailers who already use digital Point-of-Sale 
systems (POS) show more openness to adopting blockchain-based solutions. It also implies 
a technological based and progressive mindset—where businesses that have adopted one 
form of digital method i.e. POS show likeliness to adopt the next advanced method i.e. 
blockchain, particularly to enhance transparency, traceability, or payment systems.

IX. FUTURE SCOPE

The implications of the study provide several exciting opportunities for both research and 
real-world implementation. The implementation of blockchain in Pune continues to progress, 
but it would be beneficial for a city such as Pune to have some localized policy frameworks. 
Future research can examine awareness-raising initiatives aimed at small and medium­
sized businesses that might lack the resources or technical knowledge to implement such 
technology. Technical feasibility studies can also be conducted that support how blockchain 
systems might integrate with existing urban infrastructure at scale. Comparative studies may 
be helpful to validate our study in comparison to other smart cities in India or even across the 
globe to elaborate on best practices for blockchain implementations in urban settings. The 
most important factor in scaling blockchain as a foundational layer of future smart cities will 
be collaboration between city planners, businesses, and technology providers.

X. CONCLUSION

The use of blockchain in smart cities such as Pune offers tremendous scope in areas such as 
transparent governance, efficient supply chain, secure identity, and strong infrastructure. 
From a business perspective, the research suggests a growing interest among digitally 
aware retailers to try out blockchain solutions.
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The study confirms that outlet size does not affect blockchain awareness but that locality and 
digital adoption levels do affect readiness significantly. Baner provides a rich ground for pilot 
programs of early adoption. Users of digital POS systems are more likely to adopt 
blockchain, and a strong case is made for focused engagement.
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