As the world races towards a more sustainable future, the conversation around electric
vehicles has become increasingly urgent. While getting caught up in the technicalities of
charging infrastructure and battery range is easy, we must remember that the transition to
electric vehicles is ultimately about people - their health, livelihoods, and future.

The shift towards electric vehicles is a crucial step in our collective efforts to address the
urgent challenge of climate change. However, as we accelerate this transition, we must
confront the critical question of how we will power these vehicles. The move to electric cars
presents an enormous opportunity to reduce our dependence on fossil fuels. Still, it also offers
several challenges, particularly regarding charging infrastructure and the need for renewable
energy sources.

In this editorial, we will explore the various factors at play in powering electric vehicles. We
will look at different charging technologies, the environmental impact of EVs, the impact of
solar energy on EV charging, and battery technologies for EVs.

1) Comparative analysis of charging technologies and charging infrastructure
deployment:

Using batteries is one of the most popular ways to power electric vehicles. These batteries
can power the car for a specific distance and may be charged using grid electricity. However,
the restricted driving range of battery-powered electric vehicles is one of their main
downsides compared to non-electric cars. It can be a substantial burden for drivers who need
to cover vast distances.

Charging infrastructure deployment is a critical component of the transition to electric
vehicles (EVs) and is necessary to support the growth of the EV market. Deployment of
charging infrastructure involves installing charging stations in various locations, such as
residential, commercial, and public spaces.

There are three leading charging technologies for electric vehicles: Level 1, 2, and DC Fast
Charging. Let's compare them based on efficiency, reliability, cost-effectiveness, and
compatibility with different types of electric vehicles:

Level 1 Charging: Level 1 charging is the slowest method of charging and is typically used
for overnight charging at home. It uses a standard 120V AC outlet and provides up to 2-5
miles of range per hour of charging.



Level 2 Charging: Level 2 charging is faster than Level 1 charging and is typically used in
public charging stations and some home installations. It uses a 240V AC outlet and provides
up to 25 miles of range per hour of charging.

DC Fast Charging: DC Fast Charging is the fastest charging method and is typically used in
public charging stations along highways and busy routes. It uses a specialized DC charging

system and can provide up to 80% charge in 30 minutes.
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Deployment requires careful planning and coordination between stakeholders, including EV
manufacturers, charging infrastructure providers, utilities, and government agencies. Factors
such as location, demand, and availability of electricity supply need to be considered when
selecting the most suitable charging infrastructure for a specific location.

Governments can play an essential role in supporting the deployment of charging
infrastructure through policies and incentives, such as tax credits, grants, and subsidies. They
can also work with utilities and other stakeholders to ensure that the electricity grid is



prepared to meet the increased demand for electricity from EV charging.

In conclusion, deploying charging infrastructure is crucial in transitioning to EVs. It requires
collaboration between various stakeholders to ensure the infrastructure is accessible, reliable,
and cost-effective.

Wiesenfelder, J. (2021).

2) How environmentally friendly are electric cars?

Many electric cars do not run entirely on renewable energy. Electric cars are only as clean as
their power supply. The difference with combustion cars is that electric cars only burn fossil
fuels during the recharging stage of a drive, not during the drive itself. Thereby an electric
car's carbon footprint depends on the primary energy source within the country where the car
is driven, as well as on the energy choices of car owners. For example, in Norway, where
electric cars are very commonly driven, 98% of the national electricity generated comes from
renewable sources. Thus around 98% of electric cars’ energy comes from renewables. In
comparison, in the Netherlands, where the number of drivers of electric cars is increasing
rapidly, 33% of energy came from renewable sources in 2021, with the remaining energy
sourced from fossil fuels. Thereby, the difference between the environmental impacts of an
electric car driven and charged in Norway and driven and charged in the Netherlands is
significant. Nonetheless, individuals who purchase electric cars can choose to charge their
cars with renewable energy, for instance, by installing solar panels in their homes.

Furthermore, the production process and subsequent transportation of these electric cars
require an important amount of energy. Within the production of an electric car and its
battery, more carbon is emitted than within the production of gas cars. Suppose the choice is
between replacing your combustion car with an electric or used car. In that case, up until a
certain point, a used car is likely the lowest-cost emissions option due to the ecological costs
of manufacturing the car.



If we compare the environmental impact of a newly bought car, electric cars are the most
environmentally friendly compared to other passenger car types. The electric car’s
environmental impact scores worse than the combustion engine in terms of abiotic resource
consumption, but it has a lesser impact on cumulative energy consumption, global warming,
and ozone precursors. Even if an electric car battery produced in China is charged with pure
coal-fired electricity, it still emits 37% less CO2 over its life cycle than a car with a
combustion engine.

Solutions to improve electric cars' carbon footprint are reusing and recycling batteries, given
the ecological impact of producing new batteries. Secondly, building a carbon-neutral
electromobility system depends on the expansion of renewable energies at an accelerating
pace.

3) Impact of solar energy on EV charging:

Solar energy can significantly reduce carbon emissions and decrease the energy costs of
electric cars. Solar energy has the least negative impact on the environment compared to any
other energy source. Solar-powered charging stations use renewable energy from the sun to
charge electric vehicles, eliminating the need for electricity generated from fossil fuels. This
helps to reduce greenhouse gas emissions and combat climate change.

Additionally, solar energy is a cheap and plentiful energy source, which can lower the cost of
EV charging. Solar-powered charging stations can lessen the load on the electrical grid,
especially during periods of high demand, which can assist in preventing blackouts and lower
consumer energy bills.

Moreover, solar-powered charging stations can expand the number of available charging
stations, especially in isolated or rural locations where it might be challenging to connect to
the energy grid. Lowering range anxiety and improving charging convenience can aid in
boosting EV adoption.

However, other elements, including the location and effectiveness of the solar panels, the
charging station's storage capacity, and the demand for charging, may all have an impact on
how solar energy affects EV charging. Hence, in order to ascertain the potential impact of
solar-powered charging stations in particular places, it is crucial to undertake feasibility
studies and evaluate their effectiveness.

Overall, solar energy can have hugely positive impacts on EV charging, it can dramatically
cut carbon emissions, lower energy prices, and expand the number of charging stations
available. Solar-powered charging stations can be crucial in the shift to a low-carbon
economy as the demand for ecologically friendly and sustainable energy solutions rises.



4) Battery technologies for EVs:

Battery technology is a critical component of electric vehicles (EVs) and significantly
impacts costs. Some of the battery technologies used in EVs include:

1. Lithium-ion batteries: These are the most commonly used batteries in EVs due to their
high energy density, long lifespan, and relatively low cost. They are also lightweight
and can be charged quickly, making them ideal for EVs. However, lithium is a finite
resource. Even if 100% of lithium batteries were recycled, this recycling would not
prevent this resource’s depletion in time. The demand for lithium-ion batteries is
increasing rapidly due to their use to power portable electronic devices and electric
vehicles. Alternative technologies are needed to supplement recycling strategies.

2. Nickel-metal hydride batteries: These batteries have been used in EVs but are now
less commonly used due to their lower energy density and shorter lifespan than
lithium-ion batteries.

3. Solid-state batteries: These batteries are currently under development and have the
potential to offer higher energy density, faster charging times, and longer lifespans
than current lithium-ion batteries. However, they are still in the early stages of
development and are not yet widely available.

4. Zinc-air batteries: These batteries use zinc and oxygen to produce electricity, making
them a promising technology for EVs due to their high energy density, low cost, and
abundant raw materials. However, they are still in development and have yet to be
widely available.

5. Sodium-ion batteries: These batteries use sodium ions instead of lithium ions and
have the potential to offer similar energy density and performance as lithium-ion
batteries, but with lower cost and more abundant raw material.

TUVSUD (n.d).

In addition to the type of battery used, other factors such as battery size, capacity, and thermal
management systems can also impact the performance and range of EVs. Battery technology
is an area of active research and development, and innovations in this area could further
improve the performance, capacity, and cost-effectiveness of EVs in the future.



Summary:

For the European Union to become climate neutral by 2039, which is required to limit global
warming to 1.5°C and, in this way, meet the goals of the Paris Agreement, the transformation
of the transport sector can play a significant role. Adopting electric vehicles, regardless of the
power source, substantially affects the energy sector. To generate enough electricity to
support the change to electric vehicles, a significant investment in new infrastructure will
need to ensure this investment is financially feasible and sustainable. To ensure that the
switch to electric cars is as sustainable as possible, accelerating the global transition to
renewable energy sources is required, as well as creating infrastructure to facilitate the reuse
and recycling of EV batteries.

In conclusion, overcoming the difficulty of powering electric vehicles is crucial to the shift's
success to sustainable transportation. While there are numerous options, each has advantages
and restrictions. Legislators, business executives, and consumers must identify the best
answers to meet our energy requirements while preserving the environment.
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