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1) Introduction

As the world of automotive engineering is heading towards electrification to reduce its
Carbon footprint the motorsport industry is now also trying to better the sustainability
of its industry to become better for the environment. The first step towards reducing
emissions in the automotive industry were the hybrid vehicles, and then the plug-in
hybrid vehicles (Harpster, 2008). As a result of this, the motorsport industry, especially
F1, introduced the hybrid engines in 2014 with a smaller V6 engine to increase the
efficiency and reduce emissions because of how the world was moving towards more

eco-friendly ways (SportSkeeda, 2019).

This report will discuss what the motorsport industry is doing to reduce the Carbon
footprint within the sport and what they are planning on doing for the near future. It will
also discuss the different disciplines of the sport that are trying to increase the
sustainability and what measures they are going to take, including at amateur levels.
Along with this, the ethics of certain disciplines will be discussed and how the
organisations are planning on overcoming the issues that lie within, such as battery

manufacturing and recycling.
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2) Carbon Footprint in Motorsport

Carbon footprint is the term used to describe the amount of carbon dioxide that is
produced and, being a regular user of fossil fuels on a very large scale, the motorsport
industry in a whole has a large carbon footprint. A study made by Julia Layton states
that NASCAR is one of the least environmentally friendly sports out there, where a
single car will only do 5 miles per gallon meaning that after 500 miles, 40 cars will
consume about 22,712 litres of fuel in a race weekend. This suggests that after 35
races every year, the cars will consume just below 800,000 litres of fuel (Layton, 2019).
Linked to this, a single gallon of petrol produces around 9kgs of carbon dioxide
(Fueleconomy, 2019), this equates to a single car producing about 54,431kgs of CO2
per race, multiplied by 35 races, suggests that NASCAR's carbon footprint is in the
area of 1.8 million kgs per annum (Layton, 2019). The organisation is now starting to
realize that it's a big environmental problem and starting to take action, whereas
Formula 1 and Indy car have already taken big steps towards reducing their effects on
the environment by following different paths. Proving that NASCAR has been behind
with reducing its risks, the cars were running on leaded fuel until 2007 which shows
that it hasn’t been on their agenda, until now. An example of progression by NASCAR,
a driver named Leilani Munter uses the carbon offsetting mechanism where she buys
an acre of rainforest to offset each of her races, On the other hand, Formula 1 are
pushing teams into the development of green racing technology and all Indy cars now
run on ethanol fuel which is a corn based renewable energy (Layton, 2019).

The main focus of carbon footprint in motorsporis are the vehicles used to race, but
behind the scenes there are crews with trucks, vans and a number of cars travelling
to these races, including spectators too. It is obvious that the automotive industry is
taking big leaps towards electrifying cars but, in the meantime, improvements of truck
fuel economy is also being looked at from different perspectives. The European
Commission (2014) states that the development of a computer simulation tool called
the VECTO (Vehicle energy consumption tool) is being done to tackle the CO2
emissions of heavy-duty vehicles. The need for this tool reflects that, due to the
diversity of heavy-duty vehicles, lab based tests similar to the ones done on cars and
vans were considered to be inappropriate (EC, 2014). Another suggestion made by
(Boretti, 2010), would be to use a flywheel energy storage system.
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This system would reduce the amount of mechanical energy needed by the thermal
engine by recovering the vehicles kinetic energy. This may, in the long run, improve
the vehicles fuel economy and reduce its CO2 emissions by more than 30% (Boretti,
2010).

3) Use of Electrified and Hybrid Vehicles in Motorsport

At professional level, there have been many changes to the sport regarding emissions
and their impact on the environment. Implementations such as Formula E, Projekt E
and the EPCS (Electric Production Car Series) have been set-up to support and
advertise the use of electrified vehicles around the world. On the other hand, Cropley
(2019) suggests that Motorsport UK will reboot interest and access to competition at
amateur level by recruiting new members of staff that will bring new initiatives but,
states that encouraging electric vehicles at this level is very difficult. He states this due
to the batteries not being developed enough to be used in endurance competition,
therefore, suggests that they should turn to the development of hillclimb specials. In
addition, Motorsport UK are recruiting a new head of training and education to try and
attract more kids to STEM subjects (Science, Technology, Engineering and
Mathematics), doing this will allow the new generation of engineers to come up with a
solution for electrified race/rally cars to be used in grass roots motorsport in the near
future (Cropley, 2019).

3.1) Formula E

Formula E is the world’s first fully electrified, single seater race series ran by the FIA.
It began in 2014 with 9 teams competing in 10 of the world’s leading cities, promoting
research and development around electrified vehicles and their future in motorsport.
Operating as an open championship, it allows teams to showcase their developments
in electrical powertrains and also promoting clean-energy and sustainability (TE
Connectivity, 2018). In order to show the success of the championship, DHL (2017),
their official logistics partner, state that an annual sustainability report is done after
each season.
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This report concludes that the championship has managed to decrease the footprint
by 13,000 t CO2-eq, referring to footprint by calculating all areas of activities in terms
of carbon, water, natural resources, human health and ecosystems guality. Setting the
benchmark for the rest of the motorsport industry, Formula E will neutralize impacts
through carbon offsetting for all of the emissions that cannot be avoided. Their
approach to fighting climate change is to think globally and act locally, with a vision of
breaking down barriers of the market in the transport sector to improve air quality
(DHL, 2017).

3.2) Projekt E

Projekt E is the first electrified production car motorsport series competing in
conjunction with the current internal combustion powered cars in the World Rally Cross
series. The cars will be based on the current chassis of the 2019 cars but will use
STARD’s ‘REVelution’ EV powertrain systems, this allows teams to convert their
current vehicles into electric vehicles making the future changes cheaper and more
do-able for smaller budget teams. As the Senior Vice President of IMG Motorsport
states that electrification in the automotive industry is moving rapidly and that there
are plenty of activity in hybrid and electric racing at present but what sets Projekt E
apart is the fact that the Rally Cross Project E cars can utilise the same electric motors
as road cars (Rallycross, 2019). This statement could have an impact on the public
that follow the sport by changing their mind on buying an electrified vehicle or even
just hybrid.

A Formula E and Extreme E are at the top of the price list in electric motorsport, Projekt
E is available to privateers looking to turn to electrified powertrain. While teams can
buy a complete powertrain kit for 194,000 Euro, STARD have also come up with an
initiative where teams can provide their motors from road-going electric cars. These
other motors can then be equalised using STARD’s single-spec controller, making the
series even more affordable for the lower budget teams (Ridge, 2019).
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3.3) Electric-only Hill Climb Class and Corsa-e Rally Car

While there is no British round of the top electric series in motorsport, Sam Sheehan
(2017) suggests that it hasn’t dampened the spirits of British Motorsport wanting to
have more electrified competition in the country. Whilst there are many different
electrified professional series there doesn’t seem to be many amateur electric series
but, at Shelsley Walsh, the world’s oldest operating motorsport venue launched a new
electric-only hill-climb class. This new class received a lot of positivity and interest
from big companies such as Ford and Renault where they supplied the latter Focus
electric and the upgraded Renault Zoe. Sheehan (2017) also states that there is a lot
going on behind the scenes at Motorsport UK (The UK’s motorsport governing body)
to try and enhance electric motorsport at grassroots level (Sheehan, 2017).

This gives a good indication that amateur motorsport is heading towards electrified
vehicles for the near future and, to back this statement up, Allan (2019) writes about
the new Corsa-e rally car being tested. The new rally car is aimed at amateur level
motorsport with a price tag of 46,000 pounds. The car is based off the Corsa-e model
with upgraded suspension and chassis using the same battery and electric motor. Jorg
Schrott, the Opel Motorsport director mentions that the car will compete in the 2020
ADAC Opel e-Rally Cup which is a one-make electric series that will host 15 young
rally drivers (Allan, 2019).
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4) Formula 1 to be Carbon Neutral by 2030

While Formula 1’s current engine specification have 50% thermal efficiency compared
to the 30% that road-going engines have (Kanal, 2019), its plans to be carbon neutral
and sustainable are still on-going. It's been calculated that the carbon emissions in the
2018 season was 256,551 tonnes not including fans’ transpartation, where this could
power 30,000 homes for the same period of time. The emissions are split up into
categories as such;

¢ Logistics (road, air and sea) 45%
e Personnel travel 27.7%
e Factories and facilities 19.3%

e F1 car including race and test mileage 0.7% (Kimberley, 2020)

Becoming carbon neutral by 2030 means that the organisation will have to make more
than a few changes and will have to implement many strategies different to what they
are doing now, including some infrastructure and technological changes. Kimberley
(2020) states that the ways of becoming carbon neutral are to run the cars on fuels
generated from household waste or algae, offset emissions by planting trees and using
the technologies within the sport to capture the carbon from the atmosphere. F1 says
that the races will be sustainable by 2025 by eliminating single use plastics and
ensuring all waste is reused or recycled. On top of this the emissions that cannot be
eliminated will be matched by offsetting measures along with providing incentives to

offer fans with greener ways to get to races (Kimberley, 2020)!

Another intention of being greener is underway at the Silverstone Circuit where Solar
panels could be put into place around the circuit where the old airfields and runways
are. The idea is to fit solar panels and have them power back to the grid or power the
Silverstone Technology Park as a way of offsetting the amount of Co2 used in a
Formula 1 race (Harlow, 2020). This could be the future of nearly every circuit around
the globe depending on whether the track would need modifying dependant on
sunshine.
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5) Ethics in Lithium-ion Batteries Used in Motorsport

As can be seen in the above sections of this report, the motorsport industry is working
very hard behind the scenes to enhance the popularity of electrified racing and rallying.
It is obvious that amateur motorsport has a lot to work on but is still trying to do so and,
that at professional level motorsport there are many things being done to reduce the
impact the industry has on the environment globally. Formula E used the Williams F1
Advanced Engineering Lithium-ion batteries from 2014 to 2018 and have also
announced to be the provider of batteries to the first Projekt E season in 2020. These
batteries have become very popular in the automotive industry over the past few years
and are still being developed by many companies (Williams, 2019).

Along with being carbon-neutral within the race series, Lithium-ion batteries have their
own way of creating Green House Gasses (GHG), as Hao (2017) explains that the
GHG created by the making of Lithium-ion batteries have become a major concern.
He then goes on to explain that, in China, the production of these batteries have a
30% increase in GHG emissions from vehicle productions compared to conventional
vehicles (Hao, 2017). In contrast, the FIA Formula E Founder and CEO, Alejandro
Agag states that they have partnered up with Belgian recycling experts Umicore to
start recycling and reusing their Lithium-ion batteries (FIA, 2019). From this statement,
it is clear to see that the FIA are working very hard and partnering up with different
companies to become as sustainable and efficient as possible and hopefully, these
partnerships and ides can be passed down to amateur level to make the industry, as

a whole, one of the most sustainable.
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6) Amateur vs Professional Electrified Motorsport

It is evident, from the above, that amateur motorsport is becoming more familiar with
electrification but is struggling with the fact that the electric powertrain systems for race
and rallying purposes are very expensive. Looking at the cost of racing in a fully
electric series professionally, companies within Formula E are forking out 817,300
Euros for one car to be competing in the series without the extras such as logistics
and overheads (Mitchell, 2018). In comparison to this, Projekt E, still being at
professional level costs a fraction of that amount where teams have to develop the
current chassis to be able to replace the powertrain with a 194,000 Euro kit (Ridge,
2019). Comparing this to amateur level where competitors spend below the 100,000
Euro mark, there aren’t many options in the market to go for unless the competitor is
hopefull enough to get into the Corsa-e Rally Team with the 14 other junior drivers.
This is down to budgets where Motorsports UK are working hard behind the scenes to

try and come up with a solution for grassroots electric motorsport (Sheehan, 2017).
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7) Conclusion

It is clear to see that the motorsport industry is aiming towards being more eco-friendly
by bringing new championships and that organisations are investing more time and
money into electrified/hybrid developments in the sport. It's not only the organisations
that are making an effort but also the competitors, as can be seen in the first part of
this report where NASCAR drivers such as Leilani Munter are using the off-setting
mechanism and Lewis Hamilton taking actions like selling his private jet because of its

effect on the environment.

Taking the fact that Formula 1 are stating that the races will be sustainable by 2025,
this is an indication that the sport is heading in the right direction but, in contrast, at
amateur level it seems to be that amateur clubs and organisations are behind due to
the fact that there aren’t many disciplines that are heading towards hybrid and electric
vehicles. As Sheehan (2017) suggests that there are plenty of behind the scenes
planning going on with Motorsport Uk, it does seem to be promising especially with
Ford and Renault providing cars for the fully electric hill climb class at the Shelsley
Walsh venue (Sheehan, 2017). Along with this, Opel Motorsport have unveiled their
2020 ADAC Cup vehicle which is a fully electric Corsa-e rally car for just 46,000 Euro
which is a potential option for amateurs.

Another big factor is the fact that lithium-ion batteries weren't sustainable because
nobody knew how to recycle them properly and that they weren’t being used after their
life cycle. A big step that Formula E has taken is to become partners with a recycling
company to take care of their batteries after each season, making the series very eco-
friendly and sustainable. Taking everything into consideration it seems that the
motorsport industry is making a big effort so be as sustainable and eco-friendly as
possible whether it be emissions based, recycling or producing electric from solar

panels.
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GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS
Instructor

PAGE 1

PAGE 2

PAGE 3

, Comment1 | = K&U

Nice.

PAGE 4

’ Comment2 | = Cognitive

This is a great statistic!

’ Comment3 | :# K&U

Nice.

, Comment4 | = Cognitive

Nice to link the importance of haulage to the emissions of the sport. | feel you need to crack on with
discussing the EVs now.

PAGE 5

i Comment5 | :# K&U

Good.

, Comment6 | = Literature

Nice quote. It also relates to some of the practicalities of using this kind of power train for
motorsport.



PAGE 6

, Comment7 | == K&U

Good.

’ Comment8 | & Cognitive

| like this last statement.

Sadly there doesn't seem to have been much up-take for this as yet by manufacturers, we will have
to see what the year holds.

PAGE 7

, Comment9 | = K&U

Incorrect, Formula E race in Britain.

PAGE 8

, Comment10 | = Cognitive

Love this.

QM Sp. | s Skills Prof P
Spelling error

PAGE 9

’ Comment11 | = Cognitive

Nice, | would have liked some details on the ethics of the lithium mining.

PAGE 10

’ Comment12 | = Cognitive

Good!

PAGE 11

’ Comment 13

Structure has been great, if | was to pick holes, I'd say the chapter titles don't quite conform to
technical reports style more like an essay.



@ Comment14 | & skilsProfP

This reads really nicely Deion. The thing | would pick holes in is the lack of attention to practicalities
in terms of Health and Safety, range, charging, the changes needed to enable charging at race
circuits and other Motorsport venues. Hope you agree.

PAGE 12

. Comment15 | == Literature

Some really great quotes throughout and very nicely cited.

PAGE 13




RUBRIC: NEW BACHELOR'S RUBRIC 0/0

LITERATURE

0/0

Engagement with literature (including reading, referencing, academic conventions and academic honesty)

FAIL 0-29%
©)

UNSATISFACTORY
30-39%
0)

SATISFACTORY 40-
49%
©)

GOOD 50-59%
(0)

VERY GOOD 60-69%
(0)

EXCELLENT 70-79%
©)

EXCEPTIONAL 80-
100%
(©)

K&U

Little or no evidence of reading. Views and findings unsupported and non-authoritative.
Referencing conventions largely ignored.

Poor engagement with essential reading. No evidence of wider reading. Reliance on
inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on information
gained through class contact. Inconsistent and weak use of referencing.

Engagement with a limited range of mostly relevant and credible sources but with some
reliance on information gained through class contact. Some omissions and minor errors.
Referencing conventions evident though not always applied accurately or consistently.

Engagement with an appropriate range of literature, including sources retrieved
independently. Some over-reliance on texts rather than other sources. Referencing may
show minor inaccuracies or inconsistencies.

Engagement with a wide range of literature, including sources retrieved independently.
Selection of relevant and credible sources. Generally sound referencing, with no/very few
inaccuracies or inconsistencies.

Engagement with an extensive range of relevant and credible literature. Consistently
accurate application of referencing.

Exceptional engagement with an extensive range of relevant and credible literature. High-
level referencing skills consistently applied.

0/0

Knowledge and understanding (Knowledge of the basic underlying concepts and principles of a subject.)

FAIL 0-29%
©)

UNSATISFACTORY
30-39%
0)

SATISFACTORY 40-
49%
©)

GOOD 50-59%
(0)

VERY GOOD 60-69%
(0)

EXCELLENT 70-79%

Major gaps in knowledge and understanding of the basic underlying concepts and
principles of the subject matter. Inclusion of irrelevant material. Substantial inaccuracies.

Gaps in knowledge of the basic underlying concepts and principles, with flawed or

superficial understanding. Some significant inaccuracies and/or irrelevant material.

Limited knowledge and understanding of the basic underlying concepts and principles
within the subject area. Some elements may be missing.

Knowledge of the basic underlying concepts and principles is accurate with a good
understanding of the field of study but lacks depth and/or breadth.

Competent knowledge of the basic underlying concepts and principles. Exhibits very good
understanding.

Excellent knowledge and understanding of the basic underlying concepts and principles of



(0) the subject.

EXCEPTIONAL 80- Exceptional, detailed knowledge and understanding of the basic underlying concepts and
100% principles.
(0)

COGNITIVE 0/0

Cognitive and intellectual skills (Evaluate underlying concepts and principles of a subject and interpret qualitative
and quantitative data in order to develop lines of argument and make sound judgements.)

FAIL 0-29% Wholly or almost wholly descriptive work. Little or no evaluation of the underlying concepts
(0) and principles. Failure to develop arguments, leading to illogical or invalid judgements.
Minimal or no use of evidence to back up views.

UNSATISFACTORY  Largely descriptive work, with superficial evaluation of the underlying concepts and

30-39% principles. Weak interpretation of data, flawed development of arguments and

(0) judgements. Information accepted uncritically, uses generalised statements made with
scant evidence and unsubstantiated opinions. Ideas sometimes illogical and contradictory.

SATISFACTORY 40- Limited attempt at evaluation of the underlying concepts and principles, tending towards

49% description. Can interpret qualitative and quantitative data but with some errors. Some

(0) evidence to support emerging arguments and judgements but these may be
underdeveloped or with a little inconsistency / mis-interpretation.

GOOD 50-59% Good evaluation of the underlying concepts and principles. Can interpret qualitative and
(0) quantitative data, with minor errors. An emerging ability to use evidence to support the
argument. Mostly valid arguments and logical judgements.

VERY GOOD 60-69% Sound evaluation of the underlying concepts and principles. Can interpret qualitative and
(0) quantitative data accurately. Ability to devise arguments using evidence to make mostly
appropriate and valid judgements.

EXCELLENT 70-79% Excellent evaluation of the underlying concepts and principles. Can interpret qualitative
(0) and quantitative data accurately and with some insight. Excellent ability to devise
arguments using evidence and make appropriate and valid judgements.

EXCEPTIONAL 80- Exceptional evaluation of the underlying concepts and principles based evidence.

100% Outstanding interpretation of qualitative and quantitative data. Exceptional ability to devise
(0) arguments using evidence and make wholly appropriate and valid judgements.
PRACTICAL 0/0

Practical skills (Different approaches to solving problems in particular contexts.)

FAIL 0-29% Limited or no use of taught, basic methods, materials, tools and/or techniques. Little or no
(0) appreciation of the context of the application. Very weak evidence of different approaches
to problem-solving in particular contexts.

UNSATISFACTORY  Rudimentary application of taught, basic methods, materials, tools and/or techniques but
30-39% without consideration and competence. Flawed appreciation of the context of the
(0) application. Weak evidence of different approaches to problem-solving in particular



SATISFACTORY 40-
49%
©)

GOOD 50-59%
(0)

VERY GOOD 60-69%
(0)

EXCELLENT 70-79%
©)

EXCEPTIONAL 80-
100%

(©)

SKILLS PROF P

contexts.

An adequate awareness and mostly appropriate application of basic methods, materials,
tools and/or techniques. Basic appreciation of the context of the application. Can identify
problems in particular contexts and propose basic alternative approaches or solutions
though there may be errors.

A good and appropriate application of basic methods, materials, tools and/or techniques.
Clear appreciation of the context of the application. Good evidence of different
approaches to problem-solving in particular contexts and proposes mostly appropriate
solutions.

A very good application of a range of basic methods, materials, tools and/or techniques.
Very good consideration of the context of the application. Very good evidence of different
approaches to problem-solving in particular contexts and proposes appropriate solutions.

An advanced application of a range of taught, basic methods, materials, tools and/or
techniques. The context of the application is well considered, and insightful. Excellent
evidence of different approaches to problem-solving in particular contexts and proposes
appropriate solutions.

Exceptional levels of application and deployment skills in particular practical contexts.
Outstanding identification of problems in particular contexts and formulation of wholly
appropriate, thoughtful solutions / different approaches.

0/0

Transferable skills for life and professional practice (Communicate the results of their study/work accurately and
reliably, and with structured and coherent arguments; the qualities needed for employment requiring the exercise
of some personal responsibility within a structured and managed environment.)

FAIL 0-29%
©)

UNSATISFACTORY
30-39%
©)

SATISFACTORY 40-
49%
©)

GOOD 50-59%
(0)

Work is poorly structured, disorganised, inaccurate and/or confusingly expressed. Very
weak use of language and/or very inappropriate style. Failure to work effectively individual
or as part of a group. Little or no evidence of the skills for employment requiring the
exercise of some personal responsibility.

Work is poorly presented in a disjointed manner. It is loosely, and at times incoherently,
structured, with information and ideas often poorly expressed. Weak use of language
and/or inappropriate style. Flawed approach to individual or group work, meeting only
partial obligations to others. Limited evidence of the skills for employment requiring the
exercise of some personal responsibility.

Mostly ordered presentation and structure in which relevant ideas / concepts are
reasonably expressed. Work may lack coherence and/or accuracy in places. Can work as
part of a group, meeting most obligations to others but perhaps with limited involvement in
group activities. Demonstrates the basic skills for employment requiring the exercise of
some personal responsibility, with some areas of minor weakness.

Mostly coherent, organised and accurate work, in a suitable structure and is for the most
part clearly expressed. Can work effectively independently and/or as part of a team, with
clear contribution to group activities. Demonstrates the skills for employment requiring the
exercise of some personal responsibility, with some areas of strength and some of minor



VERY GOOD 60-69%
0)

EXCELLENT 70-79%
©)

EXCEPTIONAL 80-
100%

(©)

weakness.

Work is accurate, coherent, fluent, well-structured and organised. Can work effectively
independently and/or as part of a team, with very good contribution to group activities.

Demonstrates very good skills for employment requiring the exercise of some personal
responsibility, with just occasional minor weakness.

Work is coherent, very fluent and is presented professionally. Can work effectively
independently and/or as part of a team, with an excellent contribution to group activities.
Demonstrates excellent skills for employment requiring the exercise of some personal
responsibility with an appetite for further development.

Work is accurate, exceptionally coherent, very fluent and presented well. Can work
effectively independently and/or as part of a team, with an exceptional contribution to
group activities. Demonstrates exceptional skills for employment requiring the exercise of
some personal responsibility with an appetite for further development.
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