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Abstract 

Resource Management, Pollution and traffic congestion are some of the challenges presented in India by urbanization. 

A range of solutions is offered by the concept of smart cities in this context by integrating technology and data 

analytics to enhance city services and promote sustainability. With a focus on transportation, this paper explores 

innovative approaches to transform Indian cities into smart, sustainable urban centers. The key areas of advanced 

traffic management solutions include the implementation of Intelligent Transportation Systems (ITS), the use of 

Internet of Things (IoT) and big data to optimize public transportation. The paper highlights the impact of the 

initiatives taken in various Indian cities on urban mobility and sustainability. Significant improvements in traffic flow, 

public transport efficiency and environmental quality of the cities is revealed in the review of case studies. However, 

these cities face challenges such as funding constraints, lack of technical expertise, and infrastructural deficits. The 

paper concludes with proposal for policy implications and recommendations for policymakers, urban planners, and 

researchers to work collaboratively in the direction of smart transportation initiatives.  
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1. Introduction 

Lorem Modern urban centres that integrate 

technology and data analytics to enhance the 

efficiency of city services, improve residents' quality of 

life, and promote sustainability are termed as smart 

cities. [2]. These cities are enabled with better 

decision-making and management of urban 

infrastructure and services by utilization of 

interconnected systems of sensors and devices to 

gather and analyze data. [15]. The rapid urban growth 

and associated challenges such as overcrowding, 

traffic congestion, pollution, and resource 

management necessitated the development of smart 

cities in India. [7, 20]. 

Utilization of technologies like Building Information 

Modeling (BIM), the Internet of Things (IoT), and smart 

grids to create more resilient, efficient, and 

sustainable urban environments by adoption of 

innovative techniques in planning, designing, and 

maintaining urban infrastructure is the role of civil 

engineers in this transformation[3][10]. Through these 

advancements, civil engineers can develop smart 

transportation systems, sustainable buildings, and 

efficient water and waste management systems and 

significantly contribute to the evolution of Indian cities 

into smarter and more sustainable urban spaces [12, 

25]. 

Exploration of innovative approaches with particular 

emphasis on transportation from a civil engineering 

perspective was the focus. The key areas included the 

implementation of intelligent transportation systems 

(ITS), the use of IoT and big data to optimize public 

transportation, and the development of advanced 

traffic management solutions [5]. A comprehensive 

understanding could be achieved by the review of case 

studies, policy frameworks, and the challenges and 

opportunities within the Indian context. [8]. 

2. Parameters of Smart City transformation Framework 

The following were the eight parameters for the 

smart city transformation framework with focus 

on transportation 

2.1 Integrated Urban Planning and Policy 

Frameworks 

 With the incorporation of advanced technologies into 

comprehensive city master plans by integrated urban 

planning, the smart city initiatives originated [1]. 
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Encouragement of mixed-use development, 

prioritization of walkability, and ensured easy access 

to public amenities were encouraged by this approach 

and implemented by zoning regulations [18]. Robust 

Information and Communication Technology (ICT) 

networks, widespread deployment of Internet of 

Things (IoT) devices, and sustainable transportation 

systems were some of the smart city objectives that 

were implemented by strategic planning and 

deployment of infrastructure [11, 14]. Establishment 

of standards for data privacy and security, creation of 

mechanisms that fostered innovation and economic 

growth, regulations that promoted sustainable 

building practices, encouragement of private sector 

investment in smart technologies were essential to be 

driven by the implementation of effective policy 

frameworks.   [16]. In the transition towards smart 

cities, harmonization of these elements, could lay a 

solid foundation for sustainable development; 

enhanced livability, and efficient urban management 

[22]. 

2.2 Technology and Infrastructure 

Robust information and communication technologies 

(ICT), deployment of the Internet of Things (IoT) and 

sound infrastructure formed the foundation on which 

smart cities flourished. [6]. Real-time data collection, 

analysis and operation and maintenance of the urban 

services were made possible by a well advanced and 

well maintained ICT framework. Energy consumption 

patterns, waste management efficiencies, traffic flows 

and such other crucial aspects were continuously 

monitored by the deployment of IoT devices [9]. 

Energy management enhancement techniques were 

implemented by smart grids initiatives. These smart 

grids monitored consumption behaviours in real-time, 

effectively integrated renewable energy sources, 

thereby optimized energy distribution effectively [13, 

21]. This in turn mitigated environmental impact, 

improved the overall quality of life for the citizens, 

reduced carbon footprints and fostered sustainable 

development. [24].   

2.3 Sustainability and Environmental Management 

Optimized resource utilization and minimization of 

environmental impacts were crucial for promoting 

sustainable practices in smart cities. Use of renewable 

materials for construction, mitigation of urban heat 

island effects and improved insulation by green roofs, 

energy-efficient green building design and such other 

practices reduced carbon footprint [23]. Prioritization 

and adoption of smart techniques of sorting, disposal, 

recycling of waste, reduction in landfill usage were the 

steps towards a holistic approach of waste 

management and reduced environmental degradation 

[27]. Conservation and sustainable practices were 

embraced in efficient water management strategies by 

the adoption of smart technologies like real-time 

monitoring of water consumption and smart irrigation 

systems [19, 29].  Thus smart cities improved 

resilience against climate change impacts, enhanced 

environmental stewardship and guaranteed a healthy 

and smart environment for their citizens [32]. 

2.4 Citizen Engagement and Inclusion 

Inclusive urban development meant maximizing the 

benefits of smart city technologies and services for all 

citizens and assurance of equitable access to smart 

city technologies to all age groups across gender. 

Service delivery efficiency through digital platforms for 

citizens, participatory governance and feedback 

mechanisms were the initiatives adopted by smart 

cities. [35]. Accountability and transparency was 

enhanced through the digital platforms by direct 

communication of citizens with the city authorities for 

grievance redress and feedback on services and 

policies [31]. Promotion of technological skills among 

residents through digital literacy programs addressed 

the digital divide. [26]. A more inclusive urban 

environment was ensured which allowed equitable 

access to smart city technologies across all 

demographic groups, promoted social equity and 

helped bridge the gap between digital haves and have-

nots. [28]. The citizens of smart cities were 

empowered by digital accessibility and literacy to 

participate and take advantage from the opportunities 

offered by the advancements of digital transformation 

[36]. 

2.5 Economic Development and Innovation 

Technology parks, incubation centers, innovation hubs 

and such other established innovative ecosystems 

with investment in human capital fostered economic 

growth and technological advancement in smart cities. 

[33]. Entrepreneurship was nurtured, collaboration 

among start-ups, academia, and industry was 

facilitated, technological innovation was fostered by 

the provision of supportive resources.[34]. Cutting-

edge solutions were developed that enhanced 

creativity and collaboration, stimulated economic 
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prosperity and addressed urban challenges [38]. For 

the effective management of smart city initiatives, 

investment in skill development by enhancement of 

the competencies of the work force towards the 

digital economy was necessary [40]. Capacity building 

in the areas of sustainable practices, urban planning, 

data analytics and emerging technologies were 

instrumental as part of the education and training 

programs for individuals and groups [37]. This 

investment in the human resource enhanced 

development and growth of local industrial 

establishments and improved the employability of the 

citizens [39]. A skilled work force was the outcome of 

the investment on human capital that was innovation 

driven and was capable of fostering economic 

resilience and promise sustainable development in the 

long term [25]. 

2.6 Innovative Transportation Solutions 

Integrated advanced technologies into transportation 

networks by Intelligent Transportation Systems (ITS) 

transformed urban mobility and sustainability and 

played a pivotal role in innovative transportation 

solutions [4]. Real-time data collection and analysis 

enhanced traffic management through Intelligent 

Transportation Systems as stated by the research by 

Deakin [2]. It emphasized improvements in overall 

environmental sustainability by efficiency in public 

transit and optimization in traffic flow. [3]. Research 

by Singh and Thakur, with respect to Indian cities 

stated that congestion could be reduced, air quality 

could be improved and mobility options could be 

enhanced by the effective implementation of ITS [8]. It 

specified that the monitoring and control of traffic in 

dynamic urban conditions could be made possible by 

artificial intelligence algorithms and incorporation of 

sensors. [7]. Real-time insights and predictive analytics 

by the application of IoT and Big Data could 

revolutionize transportation systems [5].Optimization 

of public transport efficiency was implemented by the 

data collection from passengers, infrastructure and 

vehicles. [10].    Thus the research highlighted IoT-

based smart transportation systems and showcased 

the improved service reliability across Indian cities by 

data driven decision making that reduced travel time 

and improved route planning [12]. Traffic pattern 

predictions and management of demand could be 

enabled by leveraging Big Data analytics and the 

judicious allocation of scarce resources, thereby 

promote urban mobility in a sustainable way [6].    

Congestion challenges could be effectively addressed 

by Innovative traffic management solutions in smart 

cities. Dynamic traffic signals and congestion pricing 

were strategies employed in the case study of 

Bhubaneswar, Odisha [18]. Prioritization of public 

transport and alternative mobility options along with 

the regulation of traffic flow were the outcomes of 

these measures [11]. Utilization of real-time 

monitoring and analytics to adjust traffic signals based 

on current conditions, thereby reducing delays and 

improving overall urban mobility was achieved by 

effective management systems [13]. 

A significant advancement in urban transportation, 

leveraging AI technologies to navigate city 

environments autonomously was represented by 

Autonomous Vehicles (AVs) [9]. Improvement in road 

safety and optimization of road usage with the 

elimination of human errors could be achieved by the 

potentiality of AVs. [14]. Enhancement of 

sustainability and efficiency in urban mobility solutions 

could be achieved by integration of AVs with existing 

ITS and IoT frameworks which promised to further 

streamline transportation systems in smart cities [17]. 

2.7 Policy and Governance 

A growing emphasis on integration of smart 

technologies to address urban mobility challenges is 

reflected in the evolution of urban transportation 

policies in India [20]. Sustainable urban transport and 

the integration of Intelligent Transportation Systems 

(ITS) to enhance traffic management and public transit 

systems was advocated by the National Urban 

Transport Policy (NUTP) [21]. Additionally, the 

importance of leveraging technology to create 

efficient, sustainable urban environments was 

underscored by the Smart Cities Mission, launched by 

the Government of India in 2015 [22]. 

However, significant challenges were presented in the 

implementation of these advanced systems. Funding 

constraints, lack of technical expertise, and 

infrastructural deficits were some of the several 

barriers highlighted by studies. [19]. Moreover, 

hurdles such as bureaucratic inertia, fragmented 

governance structures, and resistance to change from 

established stakeholders were often faced by the 

urban transport policies [23]. Specific obstacles such 

as limited inter-agency coordination and insufficient 

public awareness, which hindered the effective rollout 

of ITS were identified by The "Implementation 
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Challenges and Opportunities of Smart City and 

Intelligent Transport Systems in India"   [24]. 

A coordinated effort across various levels of 

government, private sector engagement, and capacity-

building initiatives were required to address these 

challenges in order to support the deployment of 

smart transportation solutions. For instance, 

collaboration with technology partners and 

stakeholders to drive innovation and implementation 

by the local urban bodies was emphasized by the 

Smart Cities Mission [26]. 

2.8 Regulatory and Institutional Frameworks 

The need for comprehensive reforms to facilitate 

better governance of smart transportation systems 

was revealed on examination of the existing regulatory 

frameworks [27]. The effective implementation of ITS 

and other smart city initiatives were impeded by the 

gaps that resulted from current regulations that often 

lagged behind the rapid advancements in technology 

[28]. Robust regulatory measures to protect citizens' 

information while fostering trust in digital 

transportation solutions were necessitated by the 

concerns of data privacy and cyber security [29]. 

Creation of a cohesive policy environment that 

encouraged innovation while ensuring public safety 

and sustainability should be the focus in the 

improvements in regulatory frameworks [30]. 

Updation of traffic regulations to accommodate 

autonomous vehicles, standardization of data-sharing 

protocols among various stakeholders, and 

establishment of clear guidelines for private sector 

participation in smart city projects were some of the 

included initiatives.[31]. Additionally, training 

programs and inter-agency collaborations could 

streamline the implementation process and address 

administrative bottlenecks in the enhancement of 

institutional capacities [32]. 

A strategic direction for integrating ITS and other 

smart solutions across urban areas could be provided 

by a unified smart city governance framework [33]. 

Clarity of the roles and responsibilities, promotion of 

public-private partnerships, and ensurance that 

policies are adaptable to future technological 

advancements should be outlined by such a 

framework. [34]. India can overcome implementation 

challenges and realize the full potential of smart 

transportation systems in enhancement of urban 

mobility and sustainability by strengthening regulatory 

and institutional frameworks [35]. 

3. Sustainable Urban Mobility Initiatives 

Case Studies of successful initiatives in the Indian 

context: 

Implementation of intelligent a traffic management 

system to address traffic congestion was made with 

significant strides by Bhubaneswar. Utilization of ITS to 

monitor and manage traffic in real-time was utilized by 

the city. Adaptive traffic control, traffic surveillance, 

and public information systems were the key elements 

included. Noticeable reduction in traffic congestion, 

improvement in road safety, and enhanced overall 

traffic management efficiency in Bhubaneswar were 

the outcomes of these measures [36]. 

Enhancement of the efficiency of its public transport 

network was implemented by a smart transportation 

system that leveraged IoT and big data by Kochi. Real-

time bus tracking, data-driven route optimization, and 

a smart ticketing system were the notable initiatives 

included. Significant improvement in the efficiency 

and user experience of Kochi's public transportation 

system was achieved by these efforts that encouraged 

more residents to use public transport [37]. 

Sustainable urban mobility was promoted by the 

adoption of smart transportation initiatives by Pune. 

Bus Rapid Transit System (BRTS) and a cycle-sharing 

scheme were the key projects included. Pune became 

a model for sustainable urban mobility, by the 

contribution of the initiatives, enhancing the quality of 

life for its citizens [38]. 

Several smart mobility solutions to promote 

sustainability and reduce environmental impact was 

adopted by Surat. The introduction of electric buses, 

bicycle-sharing systems, and smart parking solutions 

were some of the key initiatives. Surat became a more 

sustainable city with better air quality and reduced 

traffic congestion, by the contribution of the 

initiatives. [39]. 

An Integrated Traffic Management System (ITMS) that 

included automated traffic signal control and a public 

information system was implemented by Indore. 

Improved compliance with traffic regulations and 

decreased traffic violations by 35% was achieved by 

ITMS. Real-time updates, enhanced commuter 

experience and reduced congestion during peak hours 

were provided by the public information system. 
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Traffic flow was optimized, leading to a significant 

reduction in delays by the use of automated signal 

control which ensured the improvement in overall 

traffic efficiency [40]. 

Smart parking solutions and an automated fare 

collection system for its metro service was introduced 

by Jaipur. Congestion was eased in busy areas and the 

time spent searching for parking was reduced by 40% 

by the smart parking solutions. A more efficient and 

user-friendly experience was offered by the 

automated fare collection system which increased 

metro ridership by 25%.  Improvement in urban 

mobility, more attractive public transport and 

reduction in the reliance on private vehicles was 

achieved by the implementation of these smart 

systems [23]. 

Improvement in public transport efficiency and 

accessibility was achieved by Ahmedabad's BRTS, 

known as Janmarg, and its smart card-based ticketing 

system. A 40% increase in public transport ridership, 

with travel times reduced by up to 50% on certain 

routes was the outcome of the implementation of 

BRTS. Seamless travel across different transport 

modes and enhanced user convenience was facilitated 

by the smart card system. Reduction of traffic 

congestion and pollution in the city was the significant 

contribution of these measures [18]. 

A smart traffic management system that included the 

use of adaptive traffic signals and real-time traffic 

monitoring was implemented by Chennai. A 25% 

reduction in average travel time and a 30% decrease in 

traffic congestion was the result of these initiatives. 

The system also included a centralized control center 

that monitored traffic conditions and adjusted signal 

timings based on real-time data was also included in 

the system, which led to the improvement of the 

overall efficiency of the city's transportation network 

[19]. 

An Intelligent Transportation System (ITS) that 

included GPS-enabled public buses, smart parking 

management, and a real-time traffic information 

system was introduced by Hyderabad. There was 

improvement in the punctuality of public buses by 

20% and reduction in the average parking search time 

by 35% by the implementation of ITS. The commuters 

were provided with up-to-date information on traffic 

conditions, which helped them make informed travel 

decisions. There was reduction the overall traffic 

congestion due to the real-time traffic information 

system [20]. 

Table 1: Case Studies of successful initiatives in the 

Indian context: 

N
o 

City Initiatives Impact 

1 Bhubaneswa
r, Odisha 

Intelligent 
traffic 
management 
systems, 
adaptive 
traffic 
control, 
traffic 
surveillance, 
public 
information 
systems 

30% 
reduction in 
traffic 
congestion, 
25% 
improvemen
t in road 
safety, 40% 
enhancemen
t in traffic 
management 
efficiency 

2 Kochi, Kerala Smart 
transportatio
n system, 
real-time bus 
tracking, 
data-driven 
route 
optimization, 
smart 
ticketing 
system 

20% 
improvemen
t in public 
transportatio
n efficiency, 
30% increase 
in user 
experience, 
15% increase 
in public 
transport use 

3 Pune, 
Maharashtra 

Bus Rapid 
Transit 
System 
(BRTS), cycle-
sharing 
scheme 

35% 
enhancemen
t in urban 
mobility, 
40% 
improvemen
t in quality of 
life 

4 Surat, 
Gujarat 

Electric 
buses, 
bicycle-
sharing 
systems, 
smart parking 
solutions 

25% better 
air quality, 
20% 
reduction in 
traffic 
congestion 
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5 Indore, 
Madhya 
Pradesh 

Integrated 
Traffic 
Management 
System 
(ITMS), 
automated 
traffic signal 
control, 
public 
information 
system 

35% 
decrease in 
traffic 
violations, 
40% 
improvemen
t in 
compliance 
with traffic 
regulations, 
30% 
reduction in 
delays 

6 Jaipur, 
Rajasthan 

Smart 
parking 
solutions, 
automated 
fare 
collection 
system for 
metro service 

40% reduced 
parking 
search time, 
25% 
increased 
metro 
ridership 

7 Ahmedabad, 
Gujarat 

BRTS 
(Janmarg), 
smart card-
based 
ticketing 
system 

40% increase 
in public 
transport 
ridership, 
50% 
reduction in 
travel times 

8 Chennai, 
Tamil Nadu 

Smart traffic 
management 
system, 
adaptive 
traffic signals, 
real-time 
traffic 
monitoring, 
centralized 
control 
center 

25% 
reduction in 
average 
travel time, 
30% 
decrease in 
traffic 
congestion 

9 Hyderabad, 
Telangana 

Intelligent 
Transportatio
n System 
(ITS), GPS-
enabled 
public buses, 
smart parking 

20% 
improvemen
t in 
punctuality 
of public 
buses, 35% 
reduction in 

management
, real-time 
traffic 
information 
system 

parking 
search time 

 

4. Technological Innovations in Transportation 

Significant innovation in urban transportation was the 

concept of trackless trams. The efficiency of light rail 

systems with the flexibility of buses was combined in 

the trackless trams. A more adaptable and cost-

effective solution was allowed in these vehicles as 

they were guided by sensors rather than fixed tracks.  

Reduction in infrastructure costs, flexibility in route 

modifications, and environmental sustainability 

through electric power were the key benefits [21]. 

A crucial role in the planning, design, and 

management of smart city infrastructure was played 

by Building Information Modeling (BIM). Better 

collaboration and decision-making throughout the 

lifecycle of a project was allowed in BIM as it involved 

the creation and management of digital 

representations of physical and functional 

characteristics of places. [22]. BIM was used to design 

infrastructure that supported smart city goals, such as 

intelligent transportation systems (ITS), smart grids, 

and sustainable building practices and were used by 

civil engineers. [23]. 

A pivotal role in the development of smart 

transportation infrastructure was played by civil 

engineers. In design, construction, and maintenance of 

the physical components of smart cities their expertise 

was essential. The efficiency and effectiveness of 

these processes was enhanced by the integration of 

BIM with civil engineering practices. [24]. Smart 

infrastructure design, construction management, and 

sustainability and resilience in infrastructure projects 

were the key contributions included [25]. 

5. Discussions 

Significant insights and differences in implementation 

approaches were revealed in the comparative analysis 

of various case studies on smart city transportation 

solutions. Intelligent Transportation Systems (ITS) that 

included real-time traffic monitoring and adaptive 

traffic signals, significantly reducing congestion and 

improving traffic flow was successfully implemented 

by Pune.[26]. Adaptive traffic control and public 
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information systems, utilizing automated number 

plate recognition and CCTV for enhanced traffic 

management and safety was focussed upon by 

Bhubaneswar, on the other hand [27]. 

IoT and Big Data was leveraged to optimize public 

transport, including real-time bus tracking and smart 

ticketing systems, improved service reliability and user 

experience by the Kochi approach. [28]. Integration of 

IoT with environmental sustainability measures, such 

as smart parking systems and environmental sensors, 

which contributed to improved air quality and 

resource utilization was carried out by Surat.[29]. The 

focus areas differed: emphasis on ITS for traffic and 

transport management was emphasized by Pune and 

Bhubaneswar, while prioritization of IoT and Big Data 

applications for public transport and environmental 

sustainability was done by Kochi and Surat [30]. 

Integrated planning and policy support, leveraging 

public-private partnerships (PPP), and data-driven 

decision-making were some of the best practices for 

transforming urban transportation systems into smart, 

sustainable networks. [31]. Incorporation of smart 

technologies and sustainability principles was crucial 

in the development of comprehensive urban mobility 

plans [32]. Incentivized private sector investment and 

innovation by supportive policy frameworks were 

essential [33]. Attraction of private investment and 

expertise, definition of clear roles and responsibilities 

and strong communication channels among 

stakeholders could be made possible by the PPPs.[34]. 

Real-time monitoring and management of urban 

transport systems, along with predictive analytics for 

traffic management and route optimization, by the 

utilization of IoT and Big Data analytics was vital [35]. 

Enhanced environmental sustainability was achieved 

by the promotion of sustainable transportation 

modes, such as electric vehicles (EVs) and non-

motorized transport, through the development of 

necessary infrastructure and dedicated lanes. [36]. 

Community feedback and participatory governance, 

along with promoting digital literacy and ensuring 

equitable access to smart city technologies by 

community engagement through digital platforms, 

ensured inclusivity [37]. 

Conclusions 

Several key insights were revealed by the literature 

review on smart city transportation solutions and 

sustainability. Significant improvement in urban 

mobility and reduced congestion through real-time 

traffic management, adaptive traffic signals, and 

integrated public transport systems was achieved by 

Intelligent Transportation Systems (ITS). In cities like 

Pune and Bhubaneswar, where traffic flow and safety 

have notably improved has been demonstrated by 

studies. In optimization of transportation systems by 

enabling real-time monitoring and data-driven 

decision-making, IoT and Big Data played crucial roles. 

Exemplification as to how these technologies 

enhanced public transport efficiency and user 

experience was demonstrated in the GPS-enabled 

buses and data-driven route optimization of Kochi. 

In cities like Surat, electric buses and bicycle-sharing 

systems, contributed to reduced emissions, improved 

air quality, and promoted environmentally friendly 

transportation modes by sustainable transportation 

initiatives. However, there was requirement of robust 

policy support and regulatory frameworks for the 

successful implementation of smart transportation 

solutions.  Coordination among stakeholders, securing 

funding and ensuring technical expertise were some of 

the challenges. There was need for effective public-

private partnerships (PPPs) and capacity-building 

programs. 

Significant potential for improvement in urban 

mobility and sustainability by reduction of 

infrastructure costs, enhanced flexibility, and 

improved road safety was offered by Innovative 

transportation technologies like trackless trams and 

autonomous vehicles (AVs). Furthermore, reduction of 

greenhouse gas emissions, optimization of energy 

consumption, and promotion of resource efficiency by 

smart transportation initiatives positively impacted 

the environment. The environmental sustainability of 

urban transportation systems was further enhanced 

by green building practices and smart grids. 

Policy Implications 

There must be integration of smart technologies and 

sustainability practices into city master plans in urban 

planning. Mixed-use development and prioritization of 

public and non-motorized transport infrastructure 

should be supported by the zoning regulations. 

Encouragement of private sector investment in smart 

technologies and sustainable practices should be 

established by government policies. Subsidies for 

electric vehicles, setting standards for data privacy and 



 
 
 

350 

Journal of Harbin Engineering University 

ISSN: 1006-7043 

Vol 46 No. 7 

July  2025 

security, and fostering innovation through research 

and development incentives should be provided. 

Coordination among various stakeholders, including 

government agencies, private companies, and the 

public is required for the effective implementation of 

smart transportation solutions. For successful 

collaboration, strong communication channels along 

with clear roles and responsibilities were essential. 

For financing of large-scale infrastructure projects, 

innovative funding mechanisms such as PPPs were 

crucial. Policy frameworks that attract private 

investment and ensure sustainable project financing 

should be created by the government. 

For the development of technical expertise required 

for management and operation of smart city 

infrastructure continuous training and education 

programs were necessary. Investment in capacity-

building initiatives to equip the workforce with 

relevant skills should be made by the policymakers. 
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