Cluster_
Innovation
Centre

The aim of this project is to examine the government policies aimed at implementing digitalization in
the current government processes and their impact on the lives of the general public. This study
involves a comparative analysis of five cities in Europe that are known for their effective execution of
smart city policies. This includes examining correlations between various smart city parameters in
cities in India and Europe. A smart city index has been developed based on the which
indicates the relative positioning of both economies. To gain insight into the public's reaction and
reviews of the measures taken by the government to bring digitalization to its offering, a sentiment
analysis based on tweets posted on Twitter has been conducted. An attempt has been made to
identify the key factors that the public considers vital for smart cities by classifying and quantifying

probability in past surveys. Paris has the highest rating among its peers due to its continuously
improving policies that strive for efficiency. India urgently needs to direct more of its resources
towards building a smart ecosystem, as people still look up to its western contemporaries for better
living standards. To build effective smart cities, economic expansion needs to be practiced within a
framework.

Introduction

The emergence of digital technologies has transformed the way governments operate, leading to
more efficient and effective service delivery. However, prior to the widespread use of technology,
government operations were mostly manual and paper-based, with data and information stored in
physical files and folders. This often led to slow and bureaucratic processes, long waiting times, and
inefficiencies in service delivery. The lack of technology also created challenges in accessing
government services, communication with government officials, and participating in the democratic
process. In this context, this article explores the impact of digital governance on service delivery,
citizen satisfaction, and the overall efficiency of government operations.
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Study Area

This study the impact of digitalization on g in ten smart
cities worldwide: Delhi, Chennai, Kolkata, Mumbai, Indore, Paris, London,
Barcelona, Berlin, and Amsterdam. These cities were chosen based on their
smart city
demographic, geographic, and economic characteristics. The research
focuses on publicly available data, reports, and case studies related to
digital governance in the selected cities, comparing Europe and India, with
India looking to Europe for its governance practices, social welfare systems,
and experience in implementing digital solutions.
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Methodology

The analysis examines the correlation between
socio-economic development factors, including
population, education, evelopment,
employment, energy, health, industrialization,
crime, economy, and environment. The Pearson
Correlation Coefficient is utilized to generate
heatmaps and quantify the strength of the linear
relationship between two variables. The heat
maps offer insights into how changes in one
factor can impact others, aiding i policy

Various, factors

against their evaluation indexes

Clubbing different items into the above given
categories

A dataset was selected for the year 2022 to
analyze cities around the world, excluding
India. The dataset was analyzed based on
six factors, namely Smart Mobility, Smart
Environment, Smart Government, Smart
Economy, Smart People, and Smart Living.
To calculate the Smart City Index of Indian
cities, a linear regression model was created
using the dataset, and the resulting values
were scaled down to a range of O to 1. This
approach allows for a more comprehensive
and comparative analysis of the selected
cities and provides a framework for
ing their smart city iliti
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and The
selected time period for analysis is between
2016-2022.
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Various smart city evaluation factors against their
calculation indexes

An anonymous survey has been conducted to
collect data on citizens' satisfaction levels with
the smart development initiatives in various
cities in India. The data was gathered from
government agencies, research organizations,
academic institutions, and other publicly
available sources. Citizens' satisfaction levels
were recorded as binary data, and statistical
techniques were used to analyze the data and
draw conclusions about the overall satisfaction
of citizens in each city with the smart service. The
study's focus is on evaluating the effectiveness of
the smart service implemented in different cities
in India.
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These figures represent two heatmaps, one representing the average

of top five smart cities globally (Fig. 1) and the other representing the

average of Indian cities (Fig. 2). The heatmaps display correlations o

| .. between variables with darker colors indicating stronger positive
correlations and lighter colors indicating negative correlations.

This bar chart displays the results of a survey conducted in five
Indian cities to determine the level of satisfaction among residents in
relation to the concept of smart cities. The sample size for the survey
was 860 respondents in each city.

< There are some similarities between the two heatmaps. Firstly, both
figures display a positive correlation between year and GDP, as well as
between population density and various economic indicators.
Secondly, both figures demonstrate that literacy rate is positively :
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1. Mumbai & Chennai consistently has the highest satisfaction rates
across most categories, except for Books.
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= correlated with economic and environmental indicators, while it is 2. Indore has high satisfaction rates for Accessories and Books, but
negatively correlated with crime rate. ranks lower in other categories.
. 3. Delhi and Kolkata have lower satisfaction rates overall, ranking
The two have some . In Fig. 1, the X N
rate is positively correlated with GDP and inflation rate, while in Fig. 2, last in most categories.
it is megatively correlated with GDP and CO2 emissions. CO2 4. Restaurants are the most satisfying category overall, followed by
Average for European Cities Average for Indian Cities emissions are negatively correlated with most variables in Fig. 1, but in Accessories, Real-time Information Services, and Music.
Fig. 2, they are positively correlated with year, population density, and 4 ’
GDP. Crime rate is negatively correlated with most variables in Fig. 1, 5. Sports and Events are the least satisfying categories overall, with

while in Fig. 2, it is positively correlated with employment rate. Average Survey Analysis for Indian Cities satisfaction rates below 450 in all cities.

Countplot for 5000 random Tweets on Smart Cities
The index measures six different factors - Smart Mobility, Smart Environment, Smart Government, Smart Economy, Smart People, and Smart Living -
for 10 cities, with each factor scaled between O and 1.
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— The Count plot in Figure 3.31 displays the count of observations
in each category using bars. In this case, the countplot shows that
there were 3782 positive responses (represented by the value 1)
and 1218 negative responses (represented by the value 0) for a
sample of random tweets on smart cities. This countplot signifies
the sentiment of the sam'ple of tweets towards smart cities. The
‘majority of the responses were positive, which could suggest that
people generally have a favorable view towards smart cities and
the idea of incorporating technology and innovation into urban

Model Architecture

1. Smart Mobility - Smart Mobility is a crucial factor for a city's development as it focuses on p ible  After being trained on 7000 tweets, the

transportation systems. According to the table, Berlin has the highest score for Smart Mobility. Among Indian cities, New Delhi has the highest score.  model attained a training accuracy of
0.8921 and loss of  0.2914.
Subsequently, it was tested on 3000
tweets and achieved a testing accuracy
of 0.9203. The 1 score for both classes
was 0.92, indicating that the model is
performing well in terms of precision
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2. Smart Environment - Smart Environment focuses on creating sustainable living conditions and promoting a healthier environment. Berlin has the
highest score for Smart Environment, followed by Paris and Rome. Among Indian cities, Chennai has the highest score for Smart Environment.

3. Smart Government - Smart Government focuses on utilizing technology to provide better public services and governance. Paris has the highest score
for Smart Government, followed by Berlin and London. Among Indian cities, Kolkata has the highest score for Smart Government.

4. Smart Economy - Smart Economy focuses on promoting economic growth, creating job opportunities, and improving living standards. Paris has the

development.
highest score for Smart Economy, followed by Berlin and London. Among Indian cities, Chennai has the highest score for Smart Economy. and recall for both classes. P
5. Smart People - Smart People focuses on promoting education, health, and social inclusion. Paris has the highest score for Smart People, followed by
London and Berlin. Among Indian cities, Chennai has the highest score for Smart People, followed by Kolkata and New Delhi.
6. Smart Living - Smart Living focuses on providing a comfortable and safe living environment for citizens. Paris has the highest score for Smart Living, Conclusion

followed by Berlin and London. Among Indian cities, Kolkata has the highest score for Smart Living, followed by Mumbai and Chennai.
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In conclusion, this study has highlighted the importance of digitalization in transforming the
economy and improving the lives of the general public. Through a comparative analysis of five
cities in Europe, a smart city index has been developed to indicate the relative positioning of
India and Europe. The results showed that India needs to direct more resources towards
building a smart ecosystem, as its western contemporaries are ahead in terms of smart city
policies and implementation. The sentiment analysis based on Twitter has provided insight into
the public's reaction and reviews of the measures taken by the government, and the key factors
considered vital for smart cities have been identified through past surveys. The findings of this
study can assist policymakers and stakeholders in making informed decisions to improve the
implementation of digitalization policies and build effective smart cities. Economic expansion
needs to be practiced within a framework to ensure sustainable development and to address
the challenges faced by cities in the future. Further research can focus on exploring the
challenges and opportunities for implementing digitalization policies in developing countries
and how to ensure inclusivity and equity in the process.
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The analysis shows that Paris and Berlin are the smartest cities overall, while Kolkata is the smartest Indian city and Indore has the lowest overall score.
Factors like Smart Mobility, Smart Environment, and Smart People were common strengths among high-scoring cities. Indian cities could improve in
Smart Economy and Smart Living.



