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The History and Composition of EVs
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http://www.youtube.com/watch?v=_Ns8Z7GnniU


History of EVs
● Two distinct turning points that sparked global EV interest

1. Toyota Prius became world’s first mass produced hybrid electric vehicle

2. Establishment of Tesla Motors in 2006

● The 2009 Recovery Act created nationwide charging infrastructure

● Paris-Agreement is established and the Zero Emission Vehicle Alliance is formed in 2015

● European Battery Alliance founded in 2017
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Construction of EVs (Lithium Ion Batteries)
● Type of rechargeable battery that uses the reversible reduction of lithium ions to store energy

● Four main components: cathode, anode, electrolyte, and separator

● Three steps to producing batteries: electrode manufacturing, cell assembly, and cell finishing

○ Currently an emissions heavy process; for every 1 tonne of mined lithium, 15 tonnes of 

CO2 are emitted into the air

● Price of batteries is getting cheaper, and overall capacities are increasing 
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Electric Vehicles vs. Gasoline Powered Cars
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EVs vs Internal Combustion Engine Efficiency 
● Efficiency is important because

○ Reduces carbon emissions
○ Save more money
○ Use less resources

● Regenerative braking gives EVs large upper hand
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Emissions and Sustainability

● EV battery: 15-20 years average life cycle

● ICE engine: 10 years average life cycle

● The emissions for EVs are much lower than traditional 

cars
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Lithium-Ion Batteries: Are they Sustainable?

● The mining process for lithium is intensive and poses risks to the environment
○ Done through a system that uses large amounts of water and toxic chemicals 

● With more and more technology being introduced to the world, lithium demand will only increase
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Comparative Costs and Trade-Offs
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EV’s are expensive 
● There is a significant difference between the price of EV’s and gasoline cars 

○ The average price of an EV is $55,000 compared to the average price of a gasoline car which is $30,000

○ However, prices will fall as the cost of manufacturing gets cheaper 

● However, EV’s are much more cost effective in the long run
○ A 2018 study stated that EV owners are able to break even after 6.7 years of purchasing the car, and start saving 

money post that

● EV’s also have much lower maintenance costs since they are a lot less moving parts. 
○ According to AAA, they cost $330 less per year on maintenance.
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Range and Charging Capabilities of EVs

● The average range of EV’s is around 200 miles, and the 

maximum range is 400 miles 
○ However, the US and other governments are spending a large 

amount of money in the field of battery optimisation in an effort 

to increase the range. 

● Another major drawback are the limited charging stations and 

the lengthy process of charging these vehicles
○ The US has about 55,000 charging stations, with about 136,000 

chargers- versus 145,000 petroleum gas stations, with 1.5 million 

nozzles.

○ A gas station can also handle a number of cars at a time and filling 

a tank only takes up a few minutes. However, it takes 4-5 hours to 

fully charge an EV. 

● In fact, the most common EV charger, the 240V level 2, takes 

2-3 hours to add only 100 miles of range
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Impact on the Power Grid
● US mandates to end purchases of gas-powered vehicles by 

2035 will require bolstering the power grid 
○ Projected growth will vary significantly state-by-state

● The sensible approach would be to strengthen existing 
renewable energy infrastructure 

○ In fact, leading oil and gas companies like BP have started to 
build and advocate for renewable capacity and infrastructure. 

● Many companies are looking to be net zero by the year 
2050, but at the same time looking to increase the power 
output to meet the demand. 

○ Not only are we increasing the power output, but also doing 
it in a sustainable way.

Projected Electricity Consumption and EVs 
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EV Regulation and Policy
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Electric Vehicle Mandates

● California & New York

○ 2035 - EV or plug-in electric hybrids

● European Union

○ 2035 - ban sale of new petrol and diesel cars
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Inflation Reduction Act
● Section 30D - EV Tax Credit

○ $3750 - critical mineral requirement

○ $3750 - battery component requirement

○ 2024 - no more foreign battery components

○ 2025 - no more foreign critical minerals

● Section 25E - Used EV Tax Credit

○ $4,000 or 30% of sale price

○ $25,000 minimum; 2 years old

● Section 45W - Commercial EV Tax Credit

○ 30% of sale price or incremental cost 

■ (EV price - comparable ICEV price)

○ $7,500 for < 14,000 lbs; $40,000 for > 14,000 lbs
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Current EV Market
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EV Market - Overall
● The EV market is large ($24.03 billion domestically, $185 billion globally) and projected to grow rapidly (CAGR: 

17.75%-25.4%)

● EV sales are distributed unevenly across countries, with China as the largest player, followed by Europe and the US.

● No single manufacturer dominates EV manufacturing, and almost all major automakers are expanding their EV 

presence.

18



● The EV market is large ($24.03 billion domestically, $185 billion globally) and projected to grow rapidly (CAGR: 

17.75%-25.4%)

● EV sales are distributed unevenly across countries, with China as the largest player, followed by Europe and the US.

● No single manufacturer dominates EV manufacturing, and almost all major automakers are expanding into EVs.

EV Market - By Country
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EV Market - By Maker
● The EV market is large ($24.03 billion domestically, $185 billion globally) and projected to grow rapidly (CAGR: 

17.75%-25.4%)

● EV sales are distributed unevenly across countries, with China as the largest player, followed by Europe and the US.

● No single manufacturer dominates EV manufacturing, and almost all major automakers are expanding into EVs.
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● Companies are diversifying EV options, including expanding types of EV (SUVs, sedans) and electrification options.
○ Europe & China →  US → Latin America & Caribbean → Asia → Africa

● EV infrastructure is expanding, which could fuel greater investment and consumer spending.
○ US: $5 billion IRA investment, electricity grid reliance

● Markets and capital flows towards developing countries are steadily increasing, but not fast enough.
○ India: 2021 FDI $6 billion vs $180 billion estimate

EV Market Trends
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The Future of EVs 
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Plugging into the Future
● EV charging connectors must scale-up to around 700 million by 2040 in either a net-zero or economic 

transition scenario

● Nearly 100% of new vehicle sales should be EVs in order to hit 2035 benchmarks to limit global 

temperatures to 1.5°C

● Massive surge of sales is needed to replace the ICE—over $10M by 2025; $60M by 2040; $70M by 

2050
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Recommendations: Public and Private 
● Jumpstart the heavy-duty market 

○ Sales of electric buses rose 40%, but remain less than 1% of the total number of registrations for 
medium-heavy duty vehicles

● Promoting adoption and development in developing and emerging economies 
○ Prioritize electrification of two/three wheelers due to cost competitiveness
○ Tighten fuel economy and emission standards  

● Secure and sustainable EV supply chains 
○ Leverage private investment to sustainably mine battery metals 
○ Innovation of alternative chemistries and tracking of key EV components 
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Thank you!
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