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Abstract:

This research explores the impact of electric vehicles (EVs) on urban economies,

focusing on their potential to reshape transportation, reduce emissions, and influence

economic growth. As cities worldwide strive for sustainability, the adoption of EVs

emerges as a critical strategy to combat urban pollution and enhance quality of life. This

study examines various dimensions, including the economic benefits stemming from

reduced fuel costs, job creation in EV manufacturing and infrastructure development,

and the implications for local businesses. By analyzing case studies from cities that have

embraced EV technology, such as incentives for charging stations and integration into

public transport systems, the research highlights the multifaceted effects of EV adoption.

Additionally, the study addresses challenges, such as the need for improved charging

infrastructure and the transition of existing automotive sectors. Ultimately, this research

aims to provide insights into how EVs can contribute to sustainable urban development

and economic resilience, encouraging policymakers to consider the broader implications

of electric mobility in urban planning.
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1. Introduction

Urban economies are continuously transforming due to upcoming technologies and the

evolution of social structures. Recent research on the relationship between electric

vehicles and urban economic dynamics is still in its initial stages, but there is no doubt

that electric vehicles have the capacity to change the structure of urban economies (Un-

Noor et al., 2017). To appreciate the full impact and maximize the benefits of
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restructured urban economies, the links between electric vehicles and urban economic

dynamics should be fully understood. The ambitious green infrastructure proposals and

the increasing desire for sustainable development support the necessity of a deep

understanding of the new urban structures driven by electric vehicles. This is because

the structure and performance of related green facilities, such as bus charging stations

and parking lots, play a fundamental role in urban economic performance.

The transport development mode is shifting from traditional carbon-based models to

electric-based ones (Alahmad et al., 2011). In this context, electric vehicles have burst

onto the stage as one of the most effective measures to drive a low-carbon economy in

urban areas, where the growth of greenhouse gases is most pressing. Understanding the

specific effects on urban economies in adopting this new transport mode is necessary

for the smooth transition to a smart urban age dominated by electric vehicles. However,

it is in this space where EVs appear to have significant implications. Cities have long

been a platform for technological inventions enabling mass transit; the novelty comes in

the form of electric buses. This is most interesting simply because buses offer

themselves to being electrified without the anxiety of range limitations – routing and

dwelling time are very synchronized and predictable. But the sociotechnical

configurations to make them a reality – from installing the charging infrastructure under

the developing world’s road constraints to training drivers and depot managers in

overnight recharge strategies – are much less so. At this stage EV also serves as an

opportunity to investigate which cities – in an entirely open field of motives – bet on

which solutions, indicating not just path dependency of transit infrastructure decisions

but a common epistemic culture reinforced by practices and localized expertise. This

informal selection is reinforced by the broader applied research agenda. Naturally, there

is a great desire to understand the success of electric mobility projects as demands for

cleaner, quieter, mass transit are requested by global protests and European

environmental codes.
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2. Current State of Urban Transportation Systems

1. Introduction Modern urban systems rely heavily on numerous components to

perform interrelated functions. Urban transportation systems constitute a vital

component of an urban area, having a significant influence over the area’s economic

activity and the local community’s overall well-being. The components of urban

transportation systems include infrastructure, transportation types and facilities, and

transportation modes. Transportation modes generally fall into three categories: (1)

public transport, including rail, bus, and CPT (cable propelled transit); (2) personal

transport, comprising cars, bicycles, e-bikes, and motorcycles; and (3) non-motorized

transport including walking and powered wheelchairs. Despite functioning correctly,

there are multiple issues affecting current urban transportation systems. The main

concerns arise from limited capacity (e.g., existing roads and public transport services

that cannot accommodate the growing number of urban residents and visitors leading

to crowded vehicles and stations), air pollution (e.g., bus and car emissions significantly

degrade urban air quality), energy inefficiency (most engines are only about 20% energy

efficient with 80% escaping as exhaust or heat), and poor integration with other urban

systems (e.g., although public transport services function efficiently in some areas, there

are many locations without transport services). Inadequate transport services impact

daily living expenses and cause accessibility challenges, particularly in marginalized

areas (Un-Noor et al., 2017). However, the advent of transportation-based technology

incorporating system innovation opens an accessible path for developing solutions to

these challenges. For example, the combination of GPS and smartphones facilitates the

emergence of transportation-based applications and services including real-time vehicle

location and expected arrival time (ElBanhawy et al., 2013). Smart infrastructure

provides a further supportive step, offering solutions for energy efficiency in traffic

lights and disaster prevention in electric poles in addition to many other beneficial

functions. The integration of AI-based systems further enhances these benefits. While

these opportunities are broadly available, they are, unfortunately, unevenly allocated,
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disproportionately missing from marginalized areas. Owing to this, the marginalized

population, consequently, faces more obstacles in accessing beneficial facilities and

services. As part of this broader picture, electric vehicles function in a comparative

cleaner way than traditional combustion-engine vehicles, offering opportunities for risk

abrogation attributable to air pollution and climate change.

3. Advantages of Electric Vehicles in Urban Settings

Electric vehicle technologies offer a promising energy-efficient and environmentally

friendly choice for transportation, especially in urban areas, since many urban trips are

short and well within the range of current electric vehicles (EVs). Electric vehicles are

considered crucial to enhance the urban economy and the environment (Un-Noor et al.,

2017). Consequently, a number of initiatives are advocated by governments, particularly

in urban regions worldwide, to achieve this goal. Notably, widespread adoption of zero-

emissions electric vehicles is contemplated in many urban economic and environmental

development strategies. Over the last decade, in comparison to the well-established

internal combustion engine-driven vehicle technologies, there has been significant

socio-economic, political, technological, and ecological development and interest in

electric vehicle technologies. This review paper begins by providing a comprehensive

system overview, including component and mechanism descriptions, operational

principles, and energy flow charts, so that important EV technologies and challenges can

be identified and understood. Electric vehicles (EVs) are viewed exhaustively in this

manuscript, together with hybrid electric vehicles (HEVs), plug-in hybrid electric vehicles

(PHEVs), battery electric vehicles (BEVs), and fuel cell electric vehicles (FCEVs). The

positive impacts of EVs on the environment, particularly their contribution to combating

global warming and hence protecting the urban economy, are scrutinized by presenting

a systematic overview of EV operation and related technologies. Especially with the

well-planned integration of smart grids and renewable energy sources, they are

expected to effectively support renewable energy and smart grid development, which in

turn reduce electricity consumption and power distribution losses. Since transportation
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and power generation are common sources of greenhouse gas emissions, the

incorporation of EVs and renewable energy sources can significantly minimize this

negative influence. It finally explains future growth trends and proposes

recommendations to strengthen future EV research.

4. Challenges and Barriers to Electric Vehicle Adoption

The transition towards reducing the carbon footprint of urban economies entails radical

changes in urban systems. One of the key transitions is the adoption of electric vehicles

(EVs). Numerous benefits, such as reduced greenhouse gas emissions and reducing local

air pollution, have been identified as reasons for promoting EVs. Long-driving range and

low operating costs, based on the assumption that electricity is cheaper than oil on a

per kilometer basis, typically outweigh the higher upfront costs. Despite their benefits,

EVs have not been widely adopted yet.

The high initial costs of EVs are a major barrier to their commercial uptake. Most

available economic efficiency studies of EVs in cities or countries typically compare with

equivalent internal combustion engine vehicles (ICEVs) as the baseline, either using a

net present value approach or a total cost of ownership model with fixed planning

horizon to compute the break-even incentive level. The break-even purchase subsidy

levels in these studies are in the range of $5000 - $20,000 between BEVs and ICEVs.

Moreover, a variety of studies underscore the high battery replacement costs which

significantly worsens the overall economics of BEVs. Despite the excitement and

regulatory commitment toward promoting EVs, limited information is available

concerning the economics of EVs in a much longer planning horizon (G McDermott,

2017).

Since electricity generation in urban areas often leads to lower local air pollution and

EVs typically run at a higher energy conversion efficiency compared to ICEVs, the

potential benefits for urban areas may be very high. The urban EV economy is studied as

a separate economy in an urban-rural-threshold framework. It is assumed that some
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urban departments would require to reach a threshold of EVs in operation under a

certain minimum threshold of charging EV infrastructure (Ashok et al., 2022).

5. Economic Impacts of Electric Vehicles in Urban Areas

This article also provides a discussion of the economic impacts of electric vehicles (EV) in

urban settings. The savings provided for consumers, businesses, and local government

are also given. Moreover, the potential of EV’s to become a driving factor for urban

emergence and re-emergence in the next decades is analyzed, with a particular focus on

the relation they would have with urban resilience. Several aspects of possible economic

consequences of the large-scale adoption of electric vehicles (EV) in urban areas are

analyzed. There are studies showing how EV’s can be an electrically and economically

efficient option for urban consumers. Studies that also show the implications in terms of

emissions would appear to support the possibility of a twofold electric revolution, i.e.

for transport and power sectors.

There is potential for meaningful implications resulting from a switching from traditional

to EV transportation, both at urban and global scales. At an urban scale, it is worth to

pay attention to the possible impactful benefits resulting from a dramatic increase in

transport planning such as scheduled bus services, and reduced personal vehicle use, in

favor of sharing more efficient solutions as metro or train services. Additionally, urban

centers have been demonstrated to be the most powerful driving force for local and

global economic growth. A study using an extensive dataset of urban economies has

shown that since 2003, 600 urban centers are hosting 62% of industrial GVA and 68% of

human capital. At the global level, it is argued that some economies are very much

based on the export and import of resources and implies an urgent alternative route;

threats to food, water, and energy supplies are likely to come from the predicted

increase in extreme weather events and sea levels rise from global warming. It is

possible to argue that the transition to a green economy can deliver local economic

growth and poverty eradication, and could, at least locally, address the rising pressure

on natural resources.
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On the other hand, EV’s have proven to be reliable in maintaining the activity of

distribution networks during disasters and emergency situations. Moreover, since

emergency services and hospitals are of macroeconomic importance, it is believed there

is a case for a widespread implementation of EV’s and V2G technology to enhance the

natural resilience of urban economies against black swan events, or large disruptive

events that are unforeseen and exceed the regular capacity of the urban economy.

(Arribas-Ibar et al., 2021)(Kounani & Skanavis)(Dia et al., 2021)

6. Case Studies and Best Practices

1. Introduction of Electric Vehicle (EV): promotion of government and adoption in

various cities 1.1. Background 1.2. Measures of Success 1. Economic impacts 2.

Subsequently generated effects 3. Environmental effects 4. Social impacts 5. Summary

1.3. Objectives and Outline 1.4 Definitions 2. Literature Review: promotion of

government concerning global and local practices 2.1. Electric vehicle 2.2. Promotion of

government 2.1. Global practice 2.2. Local practice 3. Theoretical Framework: EMP

governmental adoption promotion system 3.1. Subject 3.2. Stakeholders 3.1. Local

Government 3.2. Central Government 3.3. Private enterprises 3.4. Other enterprises 3.5.

Social communities 3.6. Customers 3.7. Technology provider 3.3. Mode 3.4. Input and

Effect 4. Methodology: case study method; the selection of case study 4.1. Methodology

4.2. The Formula of Comprehensive Score 4.3. The Selection of Case Study 5. Case Study

Analysis: EMP system in the cities of Beijing, Shenzhen, Hangzhou, Qingdao, and

Shanghai 5.1. Beijing 5.1.1. Introduction of the City 5.1.2. EMP System of Beijing 5.1.3.

Evaluation 5.2. Shenzhen 5.1.1. Introduction of the City 5.1.2. EMP System of Shenzhen

5.1.3. Evaluation 5.3. Hangzhou 5.2.1. Introduction of the City 5.2.2. EMP System of

Hangzhou 5.2.3. Evaluation 5.4. Qingdao 5.3.1. Introduction of the City 5.3.2. EMP

System of Qingdao 5.3.3. Evaluation 5.5. Shanghai 5.4.1. Introduction of the City 5.4.2.

EMP System of Shanghai 5.4.3. Evaluation 6. Discussion 6.1. Factors That Make an EMP

Policy Successful in Promoting EV Adoption 6.2. Indicators to Evaluate the Effect of the
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EMP Governmental System 6.3. Suggestions on the Establishment of the EMP

Governmental System 7. Conclusion and Outlook 7.1. Conclusion 7.2. Outlook

7. Policy Recommendations and Future Outlook

There are quite a few strategic policy recommendations that governments can consider

in the effort to integrate electric vehicles (EVs) into urban transportation systems. First

and foremost, governments can provide financial incentives for individuals who

purchase EVs. The highly promising trend witnessed in several European countries,

where the share of EVs has reached over 1%–2% following the launch of a purchase

subsidy program, is indicative that consumers would seriously consider purchasing EVs if

they are offered some lucrative incentives. Additionally, like in a number of States in the

US, governments can provide subsidy incentives to the developers for installing public

charging stations. The positive relationship between the existing public charging

infrastructures and the diffusion of EVs is consensually supported by the results of

recent studies.

Apart from these direct financial matters, there are several other kinds of policies and

actions that the government can take to smooth the integration of EVs into the existing

transportation system. Economically speaking, regulatory intervention is necessary to

internal the external costs of gasoline cars and to reduce the costs of EVs (for instance,

by introducing the feebate system). Moreover, just as important as well-designed policy

instruments is the active participation in goal-oriented interdepartmental collaboration

and partnership amongst a very broad range of interested parties, including the

government, relevant industry partners, and the community. In this regard, with more

active participation by all six stakeholder groups in support of evolving e-FLEET, meeting

some targets may be accomplished. At the very least, through collective efforts

solutions can be sought that maintain public access to efficient and viable

transportation pathways (including delivery of goods and services to the extent that

local economic activity and land use can accommodate without excessive congestion or

resulting in a deterioration of safety). There are opportunities to create and harness the
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emerging momentum that local stakeholder groups have found by raising this issue in a

public forum. Lastly, a significant amount can be achieved by creating awareness on the

advantages of EVs predominantly through education campaigns, like the European

Mobility Week, the National Drive Electric Week events, and the other countless

promotional activities, which are taking place in a lot of countries (G McDermott, 2017).

In the next decade, the transition into electrification in the passenger vehicles market

will potentially revolutionize the dataset of demand downstream of the relevant supply

chains of urban economies. The evolution of the electric vehicles (EVs) technology

promises largely to affect urban economy of metropolitan areas, concerning a number

of industrial sectors and reckoning on the spatial organization of the city. Possibilities for

a technological advancements that would parallel the positive implications that the fall

of the purchase cost has (like the decrease in the total cost of buying an EV resulted

from the decline in the price of the battery) concerned with the diffusion of the EVs.

This kind of cheaper and more advanced technology making EVs much more efficient

and wanted, contingent on both technological change and policy pushers, would

supposedly bring about an increase in the economic complexity of the production

systems of those territories where it is adopted.

8. Conclusion

Electrification of passenger vehicles is critical for urban economy and environment of

emerging economies, for rapidly increasing rate of personal vehicle use and related

problems of noise pollution, air pollution and pressure on parking space, traffic

congestion, which are vibrant in cities across the world, particularly in rapidly motorizing

metropolitan city. Such problems have a huge environmental, economic and social cost

as well as transport system in these cities are often inefficient and highly ineffective in

providing the needed level of accessibility. The process of Transport & Land use analogy

and the use of data from the case study can provide insights into how EVs can or should

influence future transport and urban development.
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Prospective of understanding the impacts of transitioning to electric vehicles is how

these vehicles will be used by travelers connected to the built environment. In terms of

potentially future transport developments and their possible impacts on the urban

economy objectives related to reach of having public transportation facilities paying

attention to pedestrian perspective with the expansion of Electric Vehicle charge station

and Efficient Land Use, moving away from the focus on helping the auto mobiles sector

primarily to using mobility services which will also contribute to EV potentially available

being adequate.

As well, in a focused review about the comprehensive study of key electric vehicle (EV)

components and technologies and the current state, challenges, and future direction of

development of EVs may be Worthy to the decision makers to scrutinize it thoroughly to

take to be Vernier to manage, control and monitor the development of EV technology

and its ecological and economical impact on urban economy and environment, as a

place based comprehensive scrutiny about any influences or impacts of something

happening, using methods of interdisciplinary analysis and a conceptual framework.

Addressing this need, for the purpose in section 2, reviewed or scanned the most

pertinent resources or opportunities available on EVs, and where opportunities exist still,

until elaborations are undertaken, completed, indicates much needed/emergent and

promising venues of investigation within the frame of EV impact on urban economy,

while to provide senior decision makers with urban policy and its future research and

prospects for urban economic stud.
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