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Abstract: The need for effective last-mile transportation options has increased due to the fast urban population growth. The 
potential of electric vehicles (EVs) as a sustainable last-mile logistics option is investigated in this study. We determine the 
benefits of EVs, such as lower emissions, lower operating costs, and improved accessibility, by looking at current trends and 
issues in urban mobility. The study examines case studies of effective EV deployments in different cities, emphasizing how they 
affect air quality, traffic congestion, and general urban sustainability. We also go over how last-mile delivery systems can be 
made more efficient by integrating smart technologies like charging infrastructure and route optimization. Our research 
indicates that electric cars can greatly improve urban last-mile transportation when backed by strong legislative frameworks and 
technological developments, helping to cleaner and more efficient cities. 
Keywords: Urban populations, electric vehicles (EVs), last-mile transportation, sustainable alternatives, urban mobility, air 
quality, smart technologies, route optimization, charging infrastructure, technological advancements, cleaner cities, and lower 
emissions and operating costs. 
 

I. INTRODUCTION 
The need for effective last-mile transportation options has increased due to the fast urban population growth. The potential of 
electric vehicles (EVs) as a sustainable last-mile logistics option is investigated in this study. We recognize the benefits of EVs, such 
as lower emissions, lower operating costs, and improved accessibility, by looking at current trends and issues in urban mobility. The 
study also examines case studies of effective EV deployments in different cities, emphasizing how they affect air quality, traffic 
congestion, and general urban sustainability. We also go over how last-mile delivery systems can be made more efficient by 
integrating smart technologies like charging infrastructure and route optimization. According to our research, electric cars can 
greatly improve urban last-mile transportation when backed by strong legislative frameworks and technological developments, 
contributing to cleaner and more efficient cities.  
Public transportation plays a critical role in reducing traffic congestion, gasoline consumption and carbon emissions, especially in 
major cities. To promote sustainable transportation, it is important not only to stimulate the use of public transport but also to 
improve its accessibility. To this end, convenient means for the first- and last-mile transportation need to be provided in order to 
reduce the extra time and hassle the commuters face going from, e.g., home to a transit (e.g., train/subway) station and back. The 
first- and last-mile, coupled with public transit services can potentially provide cost-effective and sustainable door-to-door 
transportation. We consider deploying a fleet of autonomous personal transport vehicles to provide the first- and last- mile 
transportation. Automation has, in fact, been employed in many transportation systems, including traffic light management and 
congestion avoidance services, and has attracted numerous research interests in the transportation science and logistics community. 
Intelligent vehicle/highway systems (IVHS) technologies have also been developed to enhance operational safety and efficiency [1] 

 

 
Figure 1: Circuit diagram 
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II. RELATED WORKS 
A. Electric Delivery Vehicle Integration in Urban Logistics 
In order to meet sustainability goals and cut expenses, many logistics companies are implementing electric delivery vehicles (EVs), 
which are quickly becoming an essential part of urban logistics. To reduce emissions, CEVA Logistics, for example, intends to 
increase its fleet of electric vehicles to 1,450 by 2025. According to a Dropoff study, employing EVs for last-mile delivery 
operations is important because it significantly lowers carbon emissions and improves the quality of the air in cities. To make this 
transition possible, partnerships between EV manufacturers, logistics firms, and suppliers of charging infrastructure are crucial. By 
addressing issues like exorbitant upfront costs and inadequate charging infrastructure, these collaborations open the door for a wider 
adoption of EVs. Companies are further encouraged to invest in EV technology by the substantial long-term fuel and maintenance 
cost savings that come with integrating electric vehicles into urban fleets. Logistics firms can strengthen their corporate social 
responsibility and support international efforts to tackle climate change by lowering their dependency on traditional fuel sources. In 
the end, these actions not only achieve environmental objectives but also provide financial gains through increased operational 
effectiveness and decreased total ownership expenses. 

 
B. Using Intelligent Technology to Optimize Routes 
Electric delivery vehicles' efficiency can be greatly increased by integrating smart technologies into last-mile logistics operations. 
Logistics firms can cut down on energy use and delivery times by utilizing real-time tracking systems and route optimization 
algorithms. According to McKinsey's report on last-mile delivery trends, these technologies are playing a key role in revolutionizing 
urban logistics. Systems like telematics and artificial intelligence (AI) can optimize resource utilization when paired with electric 
vehicles, resulting in significant cost savings and increased customer satisfaction. By using these cutting-edge technologies, logistics 
firms can adjust to real-time variations in demand and traffic, resulting in more dependable and effective delivery services. 
Furthermore, data analytics are essential to the ongoing enhancement of logistics operations. Businesses can improve their strategies 
and make the best use of their resources by examining delivery performance and traffic patterns. This process is further improved by 
the integration of AI and machine learning, which forecasts and adjusts to upcoming obstacles like shifts in customer demand or 
traffic flow. This astute use of technology positions businesses for success in the fiercely competitive last-mile delivery market by 
meeting the growing demand for quick, affordable, and environmentally friendly delivery options. 

 
C. Case Studies of Successful EV Implementations 
A number of cities have effectively incorporated electric vehicles (EVs) into their last-mile logistics, offering important insights into 
the possible advantages and difficulties of this shift. According to a thorough analysis by Express It Delivery, the extensive use of 
EVs in logistics operations has allowed cities like Amsterdam and Oslo to significantly improve air quality and reduce traffic 
congestion. These cities demonstrate the benefits of sustainable logistics solutions and act as role models for others. By switching to 
electric fleets in these regions, carbon emissions and noise pollution have both dropped, improving urban living conditions and 
advancing larger sustainability objectives. 
These cities' case studies also provide insights on how to overcome obstacles like the construction of charging infrastructure and the 
high initial costs associated with EV adoption. For example, these cities have developed the support systems required for the 
integration of electric fleets through cooperation between private enterprises, local governments, and technology providers. These 
instances serve as a guide for other cities considering EV adoption, showing that cities can effectively make the switch to more 
environmentally friendly logistics operations while simultaneously reaping financial rewards from lower fuel and maintenance 
expenses with the correct regulations, allocations, and partnerships. 

 
D. The Adoption of Green Vehicles in Last Mile Logistics 
The demand for urban freight transportation has increased considerably owing to urbanization and demographic growth, along with 
the increased diffusion of e-commerce, new management principles (e.g., just-in-time), and the introduction of new pervasive 
technologies  
The ever-increasing trade volumes of e-commerce, which still showed a worldwide growth rate of 23.3% in 2018 and have 
drastically increased during the COVID-19 pandemic, have led to huge parcel volumes that need to be delivered each day especially 
in large urban areas. More and more delivery vehicles are required to bridge the last mile towards [2] 
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Figure 2: Flow Chart 

 
III. IT’S IMPACT ON AUTOMOBILE INDUSTRY, CHALLENGES AND FUTURE DIRECTIONS 

The need for effective last-mile transportation options has increased due to the fast urban population growth. The potential of 
electric vehicles (EVs) as a sustainable last-mile logistics option is investigated in this study. Examining contemporary urban 
mobility trends and issues, we pinpoint EVs' benefits, such as lower emissions, cheaper operating costs, and improved accessibility. 
The study examines case studies of effective EV deployments in different cities, emphasizing how they affect air quality, traffic 
congestion, and general urban sustainability. The rise of electric vehicles (EVs) is changing the auto industry in a number of 
important ways. Due to favourable regulatory environments and growing consumer awareness, the EV market is growing quickly. 
From luxury SUVs to small city cars, automakers are expanding their product lines to include a variety of EV models. With an 
emphasis on internal battery manufacturing and strategic alliances to lessen dependency on outside suppliers and manage production 
costs, the transition to EVs is also changing supply chains. Even with the bright future, there are still a number of obstacles to EV 
adoption. The scarcity of charging stations and the high cost of building charging infrastructure continue to be major obstacles. 
Since batteries are the most important part of EVs, problems with battery range, cost, and production are major obstacles. 
Furthermore, the complex network of manufacturers and suppliers involved in EV production may result in delays and bottlenecks, 
which could affect production schedules and raise costs. A number of potential future paths are being investigated in order to get 
past these obstacles and fully utilize EVs. It is essential that battery technology continues to advance, especially with regard to the 
creation of more economical and efficient batteries. Strong legislative frameworks that encourage the use of EVs and aid in the 
construction of infrastructure for charging them are crucial. Last-mile delivery systems can operate more efficiently and provide a 
better user experience when smart technologies like route optimization and advanced charging solutions are integrated. With the 
growing popularity of EVs and the support of policy initiatives and technological advancements aimed at establishing an efficient 
and sustainable transportation ecosystem, the automotive industry is set to undergo a drastic transformation in the future. 

 

 
Figure 3:outcome 
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IV. CONCLUSIONS 
One important step in the direction of sustainable urban transportation is the incorporation of electric vehicles (EVs) into last-mile 
logistics. EVs are well-positioned to handle the urgent issues brought on by the fast urban population growth because of their 
advantages in terms of lower emissions, lower operating costs, and improved accessibility. Case studies from places like Amsterdam 
and Oslo show how EV adoption has real advantages, such as better air quality and less traffic. These effective deployments 
demonstrate how crucial it is for local governments, EV manufacturers, and logistics firms to work together to overcome obstacles 
like expensive upfront costs and inadequate charging infrastructure. 
Even though the adoption of EVs is expected to grow, there are still a number of obstacles that need to be overcome in order to 
reach their full potential. The creation of extensive charging networks and improvements in battery technology to increase 
efficiency and range are important concerns. Furthermore, in order to encourage the shift to electric fleets, supportive policy 
frameworks are necessary. A sustainable and effective transportation ecosystem will be shaped in large part by ongoing innovation 
and strategic alliances as the automotive sector develops. Cities can transition to last-mile delivery systems that are cleaner and 
more effective while also supporting larger sustainability objectives by adopting these changes. 
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