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Abstract:

Electric vehicles (EVs) and autonomous driving technology may work together to speed up the
transition to greener modes of transportation. where autonomous driving meets electric car
technology, with a focus on the technical synergies that improve both fields and the challenges
that remain unresolved. Combining AVs and EVs will increase their combined advantages over
both technologies alone, making for a more environmentally friendly, safer, and more efficient
transportation system. Electric vehicles benefit from optimized AV driving patterns since they
reduce EV energy consumption, while autonomous vehicles (AVs) benefit from streamlined
and efficient electric drivetrains. The widespread adoption of autonomous electric vehicles is
hindered by numerous challenges, including concerns over safety, complex infrastructure, legal
frameworks, and the integration of technology between autonomous systems and electric
powertrains. an exhaustive analysis of these possibilities and dangers, shedding insight on the
possible future effects of autonomous driving on the transportation scene.
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Introduction:

In the fight against climate change, traffic congestion, and unsafe roads, two game-changing
technologies, autonomous driving and electric vehicles (EVs), are rising to the forefront of the
transportation business as game-changers. These technologies are contributing to the
advancement of the transportation industry. Considering the environmental advantages that
electric vehicles offer, such as cleaner air, lower levels of pollution, and reduced reliance on
fossil fuels, they have been a topic of significant interest. The technology behind autonomous
driving, on the other hand, claims to improve road safety, enhance traffic flow, and construct
transportation networks that are more efficient. This is accomplished by removing the
possibility of human error and maximizing the movement of vehicles. These two technologies
provide strong synergies, which means that if they operate together, we may be able to achieve
a future that is both more environmentally friendly and more efficient in terms of
transportation. Autonomous systems that rely on complex sensors, real-time data processing,
and precise driving algorithms are intrinsically well-suited to electric vehicles due to the fact
that electric vehicles produce fewer pollutants during operation. Because electric drivetrains
are intrinsically efficient, autonomous vehicles (AVs) may be able to take advantage of this
fact by reducing energy waste and optimizing energy usage through modifications to driving
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patterns. The widespread adoption of autonomous electric vehicles (AEVs) may result in a
variety of other possible advantages, including a reduction in the amount of energy consumed,
an improvement in safety, and a reduction in the amount of traffic congestion. On the other
hand, there are a few obstacles that stand in the way of fully autonomous electric car integration
and development. When it comes to the widespread adoption of autonomous electric vehicles
(AEVs), the construction of sophisticated infrastructure, regulatory frameworks, and safety
standards is absolutely necessary in order to guarantee the safe operation of these vehicles. In
addition to the issues that arise from the technological side of things, there are concerns over
the social and environmental implications that could result from merging autonomous vehicles
with electric powertrains. looking at how the combination of autonomous driving and electric
vehicles might potentially change the face of transportation in the future and the potential
benefits that could be gained from doing so. In addition to examining the challenges that need
to be conquered in order for the adoption of autonomous electric vehicles to be successful, the
article also discusses the potential for future transportation systems to be more environmentally
friendly, efficient, and secure should these technologies work together.

Electric and autonomous driving technology synergies

At the crossroads of autonomous driving and electric vehicle (EV) technology lies a once-in-
a-generation opportunity to construct a transportation system that is more environmentally
friendly, economically viable, and securely equipped. The two technologies work together to
make the transition to next-generation mobility far easier than either could have done on its
own. how electric vehicles and autonomous driving could complement one another to reduce
emissions, increase efficiency, and enhance environmental friendliness.

1. Energy Efficiency Optimization

The possibility for increased energy economy is one of the main advantages of autonomous
driving in electric vehicles. To optimise driving behaviours including acceleration, braking,
and route selection, autonomous vehicles depend on sophisticated algorithms and real-time
data processing. The overall energy economy of electric vehicles can be greatly enhanced by
autonomous driving technologies, which minimise abrupt acceleration and braking and
optimise speed.

e Smooth Driving Patterns: By eliminating inefficiencies like sudden acceleration and
deceleration, which may quickly deplete a battery in a conventional car, autonomous
vehicles can make driving more predictable and smooth, thereby lowering energy
usage.

e Route Optimization: Advanced navigation technologies allow AVs to constantly
assess traffic conditions and choose the most energy-efficient routes. By reducing fuel
usage and minimising battery depletion, the driving range of electric vehicles is
increased.

o Energy Regeneration: One characteristic of electric vehicles that can be set to work to
its advantage is regenerative braking, which allows the vehicle to recover some of the

151


https://politonomia.org.ua/rpe

Readings in Political Economics
ISSN: 0079-9874 & 0305-814X

Vol 60. No. 2 (2026)
https://politonomia.org.ua/rpe

energy lost during braking. Autonomous electric cars (AEVs) can go further between
charges by making better use of their braking systems.
2. Vehicle-to-Grid (V2G) Integration
Through Vehicle-to-Grid (V2G) technology, the complementary nature of autonomous driving
and electric vehicles also include energy management. Connectivity between EVs and the grid
enables the re-use of stored energy, which in turn helps to stabilise power network demand and
supply changes.

o Autonomous Fleet Integration: Future fleets of autonomous electric vehicles may be
able to communicate with the grid on the fly. These fleets have the potential to enhance
grid and vehicle efficiency by sharing extra power during peak demand periods and
optimising energy usage overall. The whole system's responsiveness would be
enhanced through autonomously managing these fleets, which would ensure effective
distribution of energy based on demand.

e Renewable Energy Utilization: The integration of renewable energy sources like solar
and wind into the grid could be facilitated by autonomous electric vehicles in
conjunction with smart grid technologies. These vehicles might serve as portable power
storage units by recharging their batteries with excess renewable energy and sending it
back into the grid during times when renewable sources aren't producing power, like at
night.

3. Reduced Wear and Tear on Components

The electric car's component lifespan is directly affected by the optimisation of vehicle
performance that autonomous driving systems aim for. The electric vehicle's battery, tires, and
brakes can last longer with the help of autonomous technologies that keep driving patterns
smooth and minimise abrupt acceleration and braking.

o Battery Life Extension: Keeping one's driving habits under control can greatly
increase the amount of time an electric vehicle's battery lasts. Electric car batteries are
quite sensitive to charging and discharging conditions. Better charging and discharging
of batteries is possible with the help of autonomous systems, which can avoid deep
discharges and optimise charging schedules to make batteries last longer.

e Maintenance Predictability: The diagnostic systems included in autonomous vehicles
allow them to track the status of various vehicle parts in real-time. Vehicle maintenance
may be better planned with the help of this predictive maintenance capabilities, which
also decreases the frequency of unplanned repair. This is of utmost importance for EVs
because of the need to meticulously control the performance of the electric powertrain
and battery to avoid degradation.

4. Optimized Charging Efficiency

One of the biggest problems with electric vehicle adoption is the lack of a reliable charging
infrastructure. To optimise this process and alleviate the strain on charging stations,
autonomous driving can provide charging system synergies.
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e Autonomous Charging: There may be a day when fully autonomous electric vehicles
can find their way to charging stations without any help from a person. Streamlining
the charging process in this way will improve resource management, which is
particularly important in places where charging infrastructure is scarce. Furthermore,
autonomous systems can find the best and most accessible charging spots, so there is
never a wait for a station to be filled up and charging can continue uninterrupted.

e Smart Charging: Additionally, smart charging networks can be communicated with
by autonomous vehicles in order to optimise charging schedules. The autonomous
system of the vehicle can reduce expenses and minimise environmental impact by
charging during off-peak hours or when renewable energy sources are abundant, based
on data on energy consumption and usage trends.

5. Enhanced Safety and Energy Management

Autonomous driving has many benefits, one of which is increased safety; this is especially true
for electric vehicles. Electric vehicles are designed to be operated safely and efficiently by
combining the capabilities of autonomous systems, which include lane-keeping assistance,
emergency braking, and accident avoidance, with the vehicle's energy management systems.

e Energy Consumption Based on Safety Needs: Depending on the circumstances,
autonomous driving systems can adjust their energy usage to maximise safety. To avoid
an accident, for example, the system can optimise braking in an emergency braking
scenario while also adjusting the powertrain's energy consumption to meet the demands
of the situation, minimising energy loss at crucial periods.

6. Seamless Integration with Urban Mobility Solutions

Automobiles that drive themselves will be an important part of the future of urban
transportation as more and more communities look for smart, environmentally friendly ways
to get around. Cities may improve their transportation systems in terms of efficiency,
sustainability, and accessibility by integrating autonomous driving with electric vehicles.

o Shared Mobility Services: The shared mobility industry might be utterly transformed
by autonomous electric vehicles. Fewer vehicles on the road means less pollution, less
congestion, and better energy efficiency when car-sharing and ride-hailing fleets are
made up of AEVs. Better city planning, lower expenses, and more efficient public
transit networks are all possible outcomes of this integration.

o Traffic Flow Optimization: Better traffic flow in cities is another potential benefit of
autonomous electric vehicles. Automated vehicles are able to lessen gridlock, maximise
efficiency by coordinating with one another and with traffic management systems, and
cut down on energy loss from idling and stop-and-go traffic.

Electric vehicles and autonomous driving are complementary technologies that can one day
transform transportation. By enhancing energy efficiency and vehicle performance, reducing
infrastructural restrictions, and boosting safety, integrating these two technologies could result
in a transportation environment that is more sustainable, efficient, and less risky. However, this
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goal can only be attained with long-term investment in research and development as well as
the necessary infrastructure and technology.

Conclusion

With the combination of electric cars (EVs) and autonomous driving technologys, it is possible
to create a transportation system that is safer, more environmentally friendly, and more
economically viable. The combination of these two technologies presents a once-in-a-lifetime
opportunity to address some of the most pressing issues facing the transportation sector, such
as reducing pollution, boosting efficiency, and making roads safer for everyone. Autonomous
driving systems have the potential to optimize energy use in a number of ways, including
reducing the amount of wear and tear on automobile components, maintaining smoother
driving patterns, and optimizing charging procedures. In addition, technological advancements
such as Vehicle-to-Grid (V2G) integration make it possible to manage energy in a more
effective manner when electric powertrains are combined with autonomous driving.
Consequently, this is advantageous not only for the automobiles but also for the greater energy
grid. There are a number of significant challenges that need to be conquered before these
synergies can be completely realized. Some of these challenges include the establishment of
the necessary infrastructure, the establishment of regulatory frameworks, and the incorporation
of technology. Among the items on this list are the creation of intelligent charging networks,
the verification of trustworthy autonomous systems, and the resolution of the issues that are
related with the management of electric car fleets. Because of the potential for more efficient,
environmentally friendly, and conveniently accessible transit alternatives brought about by the
combination of autonomous driving with electric vehicles, the future of urban mobility looks
bright. This is because transportation options will be more easily available. Companies in the
technology sector, government organizations, and those responsible for designing
infrastructure all need to continue to collaborate in order to realize this objective. In the future,
public transportation will be simpler, safer, and more connected because to the combined
effects of all of these advancements.
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