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Timeline of Electric Vehicle Development
Early Prototypes Industry Milestones Modern Innovations
1828: Anyos Jedlik develops the first 1891: William Morrison introduces the 2008: The Tesla Roadster is released,
small-scale electric vehicle, showcasing first successful electric car in the U.S., demonstrating the feasibility of high-
the potential of electric propulsion. marking a significant step in automotive performance electric sports cars.
1837: Robert Davidson constructs a history. 2020: Global electric vehicle sales
larger electric locomotive, paving the way 1997: Toyota launches the Prius, the first exceed 3 million units, indicating a major
for future electric transport. mass-produced hybrid vehicle, shift towards sustainable transportation.

revolutionizing the automotive market.
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Challenges in Electric Vehicle Adoption
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High Costs Charging Gaps Battery Issues
The initial purchase price of electric Limited availability of charging Current battery technology can lead
vehicles (EVs) is significantly higher stations can deter potential EV to concerns about range, longevity,
than that of traditional gasoline buyers, especially in rural areas. and environmental impact.
vehicles.

Expanding charging infrastructure and  Investing in research for better battery
Potential solutions include implementing fast-charging stations technologies and recycling methods
government incentives, subsidies, can help alleviate this issue. can address these challenges.

and the development of more
affordable EV models.
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Electric Vehicles vs. Internal Combustion Engine Vehicles

Cost Efficiency VS Environmental Impact

« Electric vehicles (EVs) typically have lower operating « EVs produce zero tailpipe emissions, significantly
costs due to reduced fuel expenses and fewer reducing air pollution and greenhouse gas emissions.

maintenance requirements.
« ICE vehicles emit harmful pollutants and contribute to

« Internal combustion engine (ICE) vehicles often incur climate change, making them less environmentally
higher fuel costs and maintenance expenses, making friendly.
them more expensive to operate over time.

Partnership for Promotion and Popularization of Electrical Mobility through Transformation and Modernization of WB HEls Study

Programs / PELMOB



a Q Program: ERASMUS-EDU-2022-CBHE-STRAND-2 Funded by
Project number: 101082860 the European Union
PELMOB

Business Models for Electric Vehicles
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Direct Sales Leasing Options Subscription Services

This model involves selling electric Leasing allows customers to use Subscription services provide
vehicles directly to consumers electric vehicles for a fixed period customers with the flexibility to use
through dealerships or online while making monthly payments, electric vehicles on a short-term
platforms. often with lower upfront costs. basis, often including maintenance

and insurance.

Companies like Tesla have Major automakers like BMW and

successfully implemented this model,  Nissan offer leasing options, making Companies like Canoo and Zipcar are
allowing for a direct relationship with EVs more accessible to a broader pioneering this model, catering to
customers. audience. consumers who prefer flexibility over

ownership.
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Cost Analysis of Electric Vehicles

Purchase Price Maintenance Costs Energy Costs Insurance Rates Resale Value
The average purchase price of an Electric vehicles typically have The average cost of electricity for Insurance rates for electric Electric vehicles retain about 60%
electric vehicle (EV) is around 30% lower maintenance costs EVsis about $3.5 per gallon vehicles can average around of their resale value after three
$35,000, which is competitive with compared to gasoline vehicles equivalent, significantly lower $1,200 annually, which may vary years, which is comparable to
many traditional vehicles. due to fewer moving parts. than gasoline prices. based on the model and location. traditional vehicles.
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Key Factors in Business Models for Electric Vehicles

S

Government Incentives

Government subsidies and tax credits significantly lower
the purchase price of electric vehicles (EVs), making them
more accessible to consumers.

Policies promoting EV adoption, such as rebates and
grants, encourage manufacturers to investin electric
vehicle technology.

&

Consumer Preferences

There is a growing consumer demand for sustainable and
environmentally friendly transportation options, driving
interestin EVs.

As awareness of climate change increases, more
consumers are prioritizing electric vehicles over traditional
gasoline-powered cars.

3

Technological Advancements

Innovations in battery technology have led to longer
ranges and shorter charging times, enhancing the appeal
of EVs.

Improvements in manufacturing processes have reduced
costs, allowing for more competitive pricing in the EV
market.

=

Market Examples

Companies like Tesla have successfully leveraged
governmentincentives and technological advancements to
dominate the EV market.

In countries like Norway, where incentives are strong, EV
sales have surged, showcasing the impact of supportive
policies.
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Energy Costs Maintenance Expenses Insurance Rates
Electric vehicles (EVs) typically have EVs generally have lower Insurance rates for EVs can be higher
lower energy costs compared to maintenance costs because they initially due to the cost of the vehicle
internal combustion engine (ICE) have fewer moving parts and do not and specialized repairs.
vehicles due to higher efficiency. require oil changes.
However, some insurers offer
The cost of electricity varies by Common maintenance tasks, such as  discounts for EVs, recognizing their
region, but on average, EVs cansave  brake replacements, are less frequent lower risk profile and environmental
drivers significant amounts on fuel. in EVs due to regenerative braking benefits.

systems.

Operational Costs of Electric Vehicles
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Maintenance Costs of Electric Vehicles
S o

Battery Replacement Software Updates

Battery replacement can be a significant cost for electric Electric vehicles require regular software updates to
vehicle owners, often ranging from $5,000 to $15,000 enhance performance and security. These updates are
depending on the model and battery type. However, many typically provided over-the-air and are often free of
manufacturers offer warranties that cover battery charge, unlike traditional vehicles that may require costly
performance for several years. dealership visits.

General Upkeep Cost Comparison

General maintenance for electric vehicles is generally While electric vehicles may have higher upfront costs, their
lower than for traditional vehicles, as they have fewer maintenance costs are often lower over time compared to
moving parts and do not require oil changes. However, traditional vehicles. This includes savings on fuel, fewer
regular checks on brakes, tires, and other components are maintenance needs, and potential tax incentives.

still necessary.
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Environmental Impact of Electric Vehicles
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Greenhouse Gas Reduction Air Quality Improvement Fossil Fuel Independence
Electric vehicles (EVs) produce zero tailpipe The adoption of EVs leads to a decrease in air Electric vehicles reduce reliance on fossil fuels,
emissions, significantly lowering greenhouse gas pollutants such as nitrogen oxides and promoting energy independence and security.
emissions compared to traditional gasoline particulate matter, improving overall air quality.
vehicles. Transitioning to EVs can decrease oil

Studies show thatcities with higher EV adoption consumption by millions of barrels per day,
According to the U.S. Department of Energy, EVs rates experience fewer respiratory issues and contributing to a more sustainable energy future.
can reduce greenhouse gas emissions by up to better public health outcomes.

50% over their lifetime.
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Government Policies and Incentives for Electric
Vehicles
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Tax Credits

Governments offer tax credits to reduce
the overall cost of purchasing electric
vehicles, making them more affordable
for consumers. For example, the U.S.
provides a federal tax credit of up to
$7,500 for eligible electric vehicle
buyers.
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Global Examples

Countries such as China and Germany
have implemented comprehensive
policies that include tax incentives,
subsidies, and infrastructure
investments to promote electric vehicle
adoption. These initiatives have led to
substantial increases in electric vehicle
market share.

2
Subsidies

Direct subsidies are provided to
manufacturers and consumers to lower
the price of electric vehicles. Countries
like Norway have implemented
generous subsidies that have
significantly increased electric vehicle
sales.
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Consumer Incentives

In addition to tax credits, some
governments offer rebates or grants to
consumers who purchase electric
vehicles. These incentives can further
encourage consumers to make the

switch from traditional gasoline vehicles.

3

Infrastructure Development

Investmentin charging infrastructure is
crucial for the widespread adoption of
electric vehicles. Many governments are
funding the installation of public
charging stations to alleviate range
anxiety among potential buyers.
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Technological Advancements in Electric Vehicles
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Battery Innovations Charging Solutions Autonomous Features
Solid-state batteries are emergingas  The development of ultra-fast Many electric vehicles are now

a safer and more efficientalternative ~ charging stations allows electric equipped with advanced driver-

to traditional lithium-ion batteries, vehicles to recharge up to 80% in just  assistance systems (ADAS) that
offering higher energy density and 15 minutes, significantly reducing enhance safety and provide semi-
faster charging times. downtime for drivers. autonomous driving capabilities.
Recentadvancements in battery Wireless charging technology is being  Companies are investing in Al-driven
recycling technologies are enabling tested, which could eliminate the technologies to improve navigation
the recovery of valuable materials, need for physical plugs and enhance  and decision-making processes in
reducing waste and environmental user convenience. autonomous vehicles, paving the way
impact. for fully self-driving cars.
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Consumer Preferences for Electric Vehicles
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Consumer Preferences for Hectric VVehicles

Many consumers fear running out of battery, leading to range anxiety.
Brand loyalty plays a significant role, as consumers prefer familiar brands that offer electric options.

Environmental consciousness drives the choice of electric vehicles, as buyers seek to reduce their
carbon footprint.
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Electric Vehicles in Public Transportation
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Battery Innovations Implementation Challenges Public Acceptance

Reduced greenhouse gas emissions High initial investment for Concerns about the range and

create a cleaner environment. infrastructure and vehicle acquisition.  reliability of electric vehicles in public
transport.

Lower operational costs due to Reliable charging infrastructure is

decreased fuel and maintenance essential for supporting electric fleets.  Education and outreach are vital to

expenses. inform the public about electrification
benefits.

Partnership for Promotion and Popularization of Electrical Mobility through Transformation and Modernization of WB HEls Study

Programs / PELMOB



a Q Program: ERASMUS-EDU-2022-CBHE-STRAND-2 - Funded by

Project number: 101082860 the European Union
PELMOB

Electric Vehicles in Individual Transportation
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P ersonal Mobility Adoption Challenges

Electric vehicles (EVs) offer a sustainable alternative for personal High initial costs and limited charging infrastructure can hinder the widespread
transportation, reducing reliance on fossil fuels. adoption of electric vehicles.

They provide various options, including electric cars, motorcycles, and Consumer concerns about battery life and range anxiety remain significant
scooters, catering to diverse mobility needs. barriers to transitioning from traditional vehicles.
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SWOT Analysis of Electric Vehicle Market

Strengths Weaknesses

+ The electric vehicle market benefits from + High initial costs of electric vehicles
increasing consumer awareness of compared to traditional vehicles can deter
environmental issues, leading to higher potential buyers, limiting market growth.

demand for sustainable transportation options. o _
» Limited charging infrastructure in many

» Advancements in battery technology have . .
regions poses a challenge for electric

significantly improved the range and

performance of electric vehicles, making them vehicle adoption, leading to range anxiety
more appealing to consumers. among consumers.

Opportunities Threats

+ Government incentives and subsidies for * Intense competition from established
electric vehicle purchases can stimulate market automotive manufacturers entering the
growth and encourage more consumers to electric vehicle market can lead to price wars
make the switch. and reduced profit margins.

» The growing trend towards renewable energy  Potential regulatory changes and trade
sources presents opportunities for electric policies may impact the supply chain and
vehicle manufacturers to integrate sustainable production costs for electric vehicle
practices into their production processes. manufacturers.
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PESTEL Analysis of Electric Vehicle Industry

Political

» Government
incentives and
subsidies for electric
vehicles (EVs)
promote industry
growth.

* Regulations on
emissions and fuel
economy standards
drive the adoption of
EVs.

Economic

* High initial costs of
EVs can be a barrier
to widespread
adoption.

* Huctuations in oll
prices can impact the
demand for EVs.

Social

* Increasing
environmental
awareness boosts
consumer interest in
EVs.

» Urbanization and
changing lifestyles

favor the use of EVs.

Pl T

Technological

Advancementsin
battery technology
enhance the range
and efficiency of EVs.
Development of
charging
infrastructure is
crucial for the
widespread adoption
of EVs.

=

Environmental

* EVs produce lower
emissions compared
to traditional vehicles,

reducing air pollution.

» Sustainable sourcing
of materials for
batteries is essential
for minimizing

environmental impact.
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Legal

» Laws and regulations

regarding vehicle
safety standards
affect the EVindustry.
Intellectual property
rights and patents
play a significant role
in technological
innovation within the
EV sector.
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Seps to Transition to Electric Vehicles

Research Options Make a Purchase Set Up Infrastructure Plan Maintenance

Begin by exploring different Once you have identified After purchasing, install Finally, establish a
electric vehicle models and the right vehicle, proceed to necessary charging maintenance plan for your
their features. Consider 5 purchase it from a > infrastructure at home or electric vehicle. Regular
factors such as range, reputable dealer. Ensure to work. This may include a check-ups and software
charging time, and cost to review financing options home charging station or updates are essential to
find the best fit for your and any available access to public charging keep the vehicle running
needs. incentives for electric networks to ensure efficiently and to prolong its
vehicle buyers. convenient charging. lifespan.
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Summary of Electric Vehicle Challenges

Limited Charging Infrastructure

Electric vehicles often cost more upfront than traditional Many areas lack sufficient charging stations, causing
vehicles, making them less accessible. range anxiety for potential owners.

Technological Barriers Market Resistance

Battery technology must advance to improve range and Skepticism about electric vehicle performance and
reduce charging times, which hinder adoption. reliability slows marketacceptance.
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Future Trends Iin Electric Vehicles
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Battery Innovations Autonomous Tech Market Growth

Solid-state batteries are emerging as  The integration of Al and machine The electric vehicle market is

a safer and more efficient alternative learning is enhancing the capabilities  projected to grow significantly, with

to lithium-ion batteries, promising of autonomous driving systems, estimates suggesting a compound

faster charging times and longer making them safer and more reliable.  annual growth rate (CAGR) of over

lifespans. 20% in the coming years.
Companies such as Tesla and

Companies like QuantumScape are Waymo are at the forefront of this Government incentives and increasing

leading the way in developing these technology, with ongoing trials and consumer demand are driving this

next-generation batteries, which could advancements in self-driving features. growth, leading to a surge in new

revolutionize electric vehicle electric vehicle models from various

performance. manufacturers.
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