Journal of Interdisciplinary Science Topics

The Global Importance of Zero-Emission Vehicles

Elizabeth O’Meara
Honours Integrated Science, McMaster University
05/04/2019

Abstract

This paper discusses the effect that zero-emission vehicles, such as the Tesla model 3, could have first in
the reduction of CO2 emissions in the UK and then its global potential. This paper only investigates the
CO2 emissions released by vehicles when being driven, and disregards those which are produced during
production of the vehicle, and when charging a Tesla. Given the average CO. emissions per car, the
number of registered cars in the UK, and the average annual mileage per vehicle, it is found that the
entirety of the registered cars in the UK produces 48.6 million imperial tons of CO2 each year. In comparing
this value to those of countries which account for large percentages of the global CO2 emissions, such as
the United States and China, 511 million and 1.4 billion imperial tons respectively, it is evident that
replacing all vehicles with a zero-emission vehicle such as the Tesla model 3 has great potential for the

global reduction of annual CO; emissions.

Introduction

As global warming becomes an increasingly
dangerous issue across the globe, it is crucial that
adjustments are made to reduce greenhouse gas and
CO; emissions by country. In the UK, the
transportation sector represents 34% of CO;
emissions alone [1]. In reducing the CO, emissions
released per car, this would in turn drastically reduce
the CO; of the whole country.

In 2009, Tesla revealed the first ever premium all-
electric sedan, the model S [2]. Although the
government provides a £3500 rebate for those who
purchase electric vehicles [3], the model S being
valued at £70,000 minimum, was not achievable by
the general public [4]. However, with the recent
release of the model 3, valued at $35,000 USD
approximately £27,000, the purchase is much more
achievable. This paper first investigates the effect of
replacing all cars in the UK with the newly released
Tesla model 3 on the CO; emissions in the UK, then
compares this figure to those of countries which
represent large percentages of the world’s CO,
emissions.

Methods and Assumptions
This paper will make the following assumptions:
e Solely the CO; emissions of the vehicles in the
UK will be considered, neglecting the

emissions released during the production of
the vehicle and when charging a Tesla, thus
only considering those released when driving
the vehicle.

e Since the data for the CO, emissions released
per vehicle is not available, the average value
of 122.1 gkm™ will be used to estimate the
total amount of emissions in a year [5]. As
this value is dependent on distance travelled,
the average annual mileage of 7800 miles
(approximately 12,552 km) per car will be
used [6].

e With the reduced price of the Tesla model 3,
it is assumed that all cars in the UK could
realistically be replaced with the model 3.

Considering these assumptions, it is possible to
calculate the amount of emissions released by the
cars in the UK and compare this reduction to that of
countries representing large percentages of global
CO; production.

Results

In 2017, 32.2 million cars were registered in the UK
[7]. With the assumption that the average mass of
CO, emissions per car, dependent on distance
travelled, my, is 122.1 gkm™, and an average annual
mileage, d, of 7800 miles (approximately 12,552 km)



The Global Importance of Zero-Emission Vehicles, April 5%, 2019

the total annual mass of CO, emissions per car, m,
can be calculated using equation 1:

m=mgud. (1)

Using equation 1, it is found that each car in the UK
will produce 1.53%103 kg of CO; in a single year.

Next the total emissions released annually, my, can
be calculated using the total number of cars in the UK,
N, and the previously calculated total annual CO,
emissions per car, m, in equation 2:

my = mN. (2)

Using equation 2, the total CO, emissions released
annually was calculated as 4.93x10%kg, or
48.6 million imperial tons. Using the data for the total
CO, emissions in the UK of 389.75 metric tons
(approximately 383.59 imperial tons), this then
represents an approximate annual reduction of 13%
[8]. This value is lower than the previously stated
figure of 34% as that figure represented the
emissions for all transportation while these
calculations were based solely on cars.

Discussion

By replacing every car in the UK with a zero-emission
vehicle, for the purposes of this paper the Tesla
model 3, it would result in a reduction of 48.6 million
imperial tons (approximately 13%) of the country’s
annual CO,; emissions. Although, on a global scale,
this reduction may seem negligible, it is important to
consider the potential for larger countries such as the
United States or China, where they represent 13%
and 28% of the global CO, emissions respectively [8].

Using similar methods as above for the number of
registered cars, annual mileage and average CO,

emissions of vehicles, it is found that with
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112,864,228 registered cars, and average emissions
of 4.6 metric tons (4.53 imperial tons) of CO; per car
per year there would be a reduction of approximately
511 million imperial tons (approximately 10%) in the
United States [9, 10]. With approximately 310 million
registered cars and using the average CO, emissions
per car of 4.6 metric tons per year there would be a
reduction of 1.4 billion imperial tons (approximately
14%) in China [9, 11].

With these figures, it is evident that zero-emission
vehicles, like the model 3, are of great importance
when it comes to the global reduction of annual CO;
emissions.

As Tesla has recently released a reduced-price SUV,
the model Y, and has begun designing an electric
lorry, further investigation has the potential to show
the impact of not only replacing all cars with zero-
emission vehicles, but also SUVs and lorries [12, 13].
Furthermore, with further investigation, the
emissions released in the production of the average
CO; releasing vehicle can be compared to those
released when producing a Tesla. This comparison
could further investigate the pros and cons relating to
the replacement of all vehicles with zero-emission
vehicles.

Conclusion

This paper aimed to indicate the importance of the
implementation of zero-emission vehicles, like the
Tesla model 3, which is a recently released, more
affordable, zero-emission vehicle, first in the UK, and
then globally. It was found that replacing every car in
the UK would result in a reduction of 48.6 million
imperial tons of CO, emissions each year. Although
this figure is small in the grand scheme of things, if
the same replacements were to be made globally,
zero-emission vehicles show great promise in
reducing CO, emissions on a global scale.
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