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1.0-Introduction:

The ever-growing demand for an industry to promote a green, eco-friendly image is creating more
and more demand for the adoption of new carbon reducing technologies and strategies. One such
technology being utilised by the automotive and motorsport industry is that of electric propulsion of
vehicles.

This report will critically analyse the employment of electrically propelled vehicles within a
Motorsport environment. The short term and long-term implications for the large-scale change with
in the motorsport industry will be considered, to give a clear outlook of how the technology will
impact the professional and clubman level motorsport disciplines. The implementation of the
electric vehicles will be analysed to assess the likely hood of the industry adopting the technology,
and the overall benefits and non-benefits they present.

The assessment of electrification will take into consideration the genuine carbon dioxide benefits,
the ethnicity of the technology, the practicalities of using the technology regarding maintenance and
costing. Finally, a conclusion will be drawn from the findings on likely hood of the motorsport
industry utilising the electric propulsion of a motorsport vehicle.




2.0-Literature Review:
2.1 Sustainability and Emissions in relation to Motorsport:

Sustainability is defined as the development that meets the needs and requirements of the present
world, without compromising the future generations opportunities to achieve their own; adapted
from (Brundtland, 1992). Awareness of the impacts current decisions make, and how it impacts
people and the world is how sustainability is regarded in the modern world. One of the most
pressing global matters that is linked with the motorsport industry is that of air quality and
emissions. According the to (UNclimatesummit, 2017), in 2015 the transport sector was responsible
for 25% of the energy related global greenhouse emissions from fossil fuel being burnt. The
transport sector including the motorsport industry has the highest carbon dioxide emissions growth
of all the sectors and is expected to grow by a third by 2050 (FIA.COM, 2017).
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Figure 1: Global total CO2 Emissions pie chart (worldresourceinstitute, 2014).

In relation to these figures, work is needed for the motorsport industry to move towards improving
its sustainability:




3.0 Analysis:

3.1 Carbon emissions benefits from electrification:

The conventional internal combustion engines run on two fuels, diesel or petrol. These have been
the most widely used fuels by the industry for the past 50.years. Most of the emissions and
environmental problems associated with the Motorsport industry is the issue regarding the
incomplete burn of the fuel being used leading to emissions. The greatest of which is Carbon dioxide
as discussed in section 2.1. (Worldsourceinstatute.com, 2017).

A solution to this issue in terms of making the motorsport industry greener would be to implement
the use of electric propelled vehicles. An electric propelled vehicle can reduce the emissions a
vehicle emits. An electric vehicle emits no carbon dioxide in operation. This means there is a
considerable reduction in localised emissions during an event, meaning events can be brought closer
to urban areas and into cities (FIAformulaE.com, 2019). This is dependent on the supply of electricity
for recharging the vehicle (ergon.com). The conventional internal combustion engine could
potentially compete in terms of CO2 emissions if the efficiency of the power utilities isn’t efficient (5.
Moore, et al. 1999),

Highly efficient electric vehicles combined with strict electric utility regulations can reduce the
carbon dioxide emissions of the total transportation sector by 20% according to (S. Moore, et al.
1999). Furthered with greater advances in technologies at present the electric vehicle can provide
emission reductions for the motorsport industry. From the shifting of personal transportto a
cleaner, enhanced public transport to reach the motorsport events. The organisers of Formula E
believe that the carbon benefits from electrification of the industry, and foresees the growth in
electric vehicles contributing to the solution to reduce the overall global emissions (Fia.com, 2018).

3.2 Ethnical Analysis regrading Electric technologies:

In terms of ethnical issues regarding the emissions of an electric vehicle, the argument is well
balanced and in favour of the technology (EV Technology.com, 2018). When charging the vehicle
during an event, considerations such as power supply needs to be considered. Considerations such
as is the source of power renewable or does it rely on fossil fuels. It would be counter productive to
have an electrified motorsport event and have diesel powered generators charging the batteries
behind the scenes churning out high emissions. This as a short-term solution is viable, but the long-
term effects undermine the reasons for implementing the technology in the first place. So, measures
need to be taken to ensure a conscious effort is undertaken to provide utilities with as much green
energy supply as possible.

Another ethnical issue regarding the technology is the materials used to manufacture the batteries.
This issue is referred to as conflict materials (Ethnicalconsumer.com,2018). Car manufactures are
now one of the biggest consumers of materials named ‘Conflict materials’. These materials are
categorised as being implemented in the financing of more than 27 conflicts with in third world
countries such as Africa (DRC) (Ethnicalconsumer.com, 2017). These materials are as followed; tin,
tungsten, tantalum, gold and cobalt. All of which are utilised in the manufacture of cars, but cobalt is
the main interest in this report due to it being used in the lithium-ion batteries in the electric series
(Ethnicalconsumer, 2018). Half of the worlds cobalt supply comes from the DRC (theguardian, 2017).
As a result, the motorsport industry would have to work closely with top manufactures such as Ford,
Renault and Tesla to help human rights organisations get cobalt added to the list of conflict materials
Dodd-frank section 1502 rule (Ethnicalconsumer.com, 2018) to help future proof the electric
propelled vehicles future and decrease the ethnical hindrance to the technology.
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Regarding Top British electric racing series, ethnical issues arose during 2017, when the Formula E
season at Battersea park was dropped from the British Motorsport calendar. The protests were
regarding the disruption that was claimed to have affected the area surrounding the event. (S.
Sheehan, 2017). This is an issue that needs to be carefully considered when choosing an inner city
event that an all-electric event allows to be made possible. In a balanced argument this could also be
a positive regarding an economic gain in the surrounding area due to the influx of race teams and
fans alike. This comes in the form of utilising public transport and the fact the series offers no
parking at all. This means an economic gain, and a decrease in emissions within the zone during an

event (FIA.com, 2018).




3.3 Integration and practicality of an electrified motorsport:

The electric car has made an entrance into the automotive world. The modern electric road car has
pushed a range of 300 miles, and has supercar beating performance in some cases. Once such case is
that of the Tesla model S. So naturally the integration of these electric cars into the motorsport
world wouldn’t be a large leap (EV Technologies.com, 2018). With large companies such as Google,
Apple and Tesla developing the technology further, the application to motorsport could be achieved
through just as little as safety integration for the disciplines required.

One such example of a professional all electric series is formula E. This provides the entertainment
value of formula one, but with an eco-friendlier image. But, just like formula one, formula E comes
with a high economic buy in, coupled with the purpose-built circuits within urban city venues, means
it's the pinnacle of future technology. This can make it inaccessible to small teams without deep
pockets. Upon analysis an electric propelled vehicle series at both Professional and Clubman level
would benefit from using existing conventional race tracks. This means no infrastructure would need
to be built specially to accommodate the championships. By using existing motorsport venues rather
than temporary street circuits, you can reduce your costs greatly and take advantage of the
infrastructure and public access they provide adapted from (Gemmell. EV Technology.com, 2018). In
doing so, the safety of the all-electric motorsport would be increased as well. Even with weight
reduction in place, an affordable option such as the Tesla Model S would be three quarters of a
tonne heavier than a more expensive formula E car (Ev Technologies.com, 2018). In an accident this
means there is more energy to disperse and dissipate, meaning the existing run offs and gravel traps
at the circuits will increase the viability of the technology. (EVTechnologies.com, 2018).

To increase the practicality of an all-electric motorsport short term and long term, factors such as
energy densities in comparison to the existing petrol-based motorsport. The energy density of an
electric lithium-ion battery and liquid fuel prevents electric vehicles from expending the same
amount of energy released as its conventional counterpart the internal combustion engine and
needs to be considered. This means the motorsport industry and governing bodies will either need
to reduce the average speed of the race or the duration. A suitable series for electric vehicles would
be a sprint series, meaning a race weekend would include a 120km race over the day and night. This
will give enough time to recharge the cars during the intermission period, and the range of the
existing technologies gives a good safety net. This makes the events more appealing to both the
professional disciplines and the clubman level drivers once the initial price of the technology has
reduced. Once the larger budget cars have been developed, this integration can lead to a large-scale
electrification of motorsport. Meaning manufactures will be inclined to develop low cost entry level
cars, as well as the higher specification racing cars (Autocar.com, 2018).




3.4 Professional level all-electric motorsport:

An example of a current success at professional level motorsport and the success of integrating all
electric technology is Formula E. Formula E is the world’s first electric street racing series,
responsible for introducing a technological and sustainable development test bed for leading
companies in and out of motorsport, to address the mobility and the overall environmental issues
facing the industry (FIAFormulaE.com, 2018).

In terms of practicality and making a difference in the long term, Formula E is a great example how
motorsport can get closer to the goal of reducing their carbon output and creating a lower carbon
society. The technology already exists to charge the electric vehicles with a 100% renewable fuel
powered generator, coupled with the fact the Electric powered vehicles emit virtually no emissions,
the future of motorsport transitioning to electrification is a viable method for reaching sustainability
(FIAFormulaE.com, 2018). Considerations in regards for future proofing the motorsport can be
displayed at a higher level in a series such as Formula E to create the awareness that such green
technologies exist.

This has been made further possible with the development of 100% recyclable tyres by top
companies such as Michelin. The technology allows for the tyre to last the duration of the races,
cope with all weather conditions and maintain performance. This further increases the sustainability
of motorsport, with the integration of this technology into other parts of the industry.
(Michelinmotorsport.com, 2017).

The FIA Formula governing body compiled data and has evaluated the integration of electric vehicles
into motorsport on a profession level, both long term and short term. The short-term benefits
include the promotion and development of the technology, the long term shows great promise over
the next 25 years. Electric vehicles with in the motorsport industry can contribute to reducing and
removing the barriers the market faces. The value for society over the next 25 years shows an
additional 57-77 Million additional electric vehicles sold worldwide, 900 mega tonnes of carbon
dioxide prevented and a total saving of 25 billion euros saving from the reduction in health issues
faced from pollutants faced by health care. Making the electrification of Motorsport a viable option
with in the time scale of 25 years (FIAFormulaE.com, 2018). These figures show that all-electric
vehicles show promise for the reduction of dependence on fossil fuels within the industry and
society alike.




3.5- Clubman level all-electric Motorsport:

The development of electric vehicles and their technology in regard to their battery advancements
means that a full electric race car at clubman level is a Theas-ability. The gradual decline in vehicle
battery costs makes the electric vehicle more affordable for a variety of disciplines with in the
motorsport industry (Towerfast.com, 2018). Since 2010 the cost of a battery unit has decreased
from 790 pounds per kilowatt hour to 178 pounds per kilowatt hour. This means a drastic reduction
in the total cost of a unit, making it affordable for entry level competitors. (Towerfast.com, 2018).
This coupled with the backing of big names such as Tesla and Renault, means the development of
Lithium-ion batteries will continue further increasing the accessibility. However, even with these
further advancements there are still many draw backs that will need to be addressed to allow the
motorsport industry to full phase out the fuel dependant vehicles. (Towerfast.com, 2018). There are,
many cases where an all-electric vehicle has competed at clubman level and show an advantage over
its predecessor.

A British company has developed an all-electric junior rally car, giving great credibility to an all-
electric rally series in the near future. (Autocar.com, 2019). A few independent entries into events
such as the Dakar have given even more credit to the achievement. Rallying has show potential with
introducing electron-fuelled vehicles, but an all-electric series is yet to exist. The small British
company is working with the Motorsport industry to establish the worlds first electric powered rally
championship. (Autocar.com, 2019). An electric series has been recognised by the UK governing
body for motorsport, the MSA. It means that within the next 2 to 3 years all electric vehicles will be
allowed to compete in junior rallying, which can then be transferred to other disciplines based on
what they learn from this step forward.

For the true petrol heads of the clubman motorsport, an all-electric vehicle provides a great
advantage over its petrol-powered counterpart. The inherent high instant torque from an electric
motor allows an all-electric vehicle to achieve mainly 100lb more torque in comparison to a 1000cc
equivalent car. This can be seen with the comparison of the Renault Zoe rally car when compared to
a 1.0 litre Peugeot 107 in the same class. All this with a standard drive train. So, in terms of
investment an all-electric car would appeal to the motorsport enthusiast as a viable cheaper
alternative for racing (Autocar.com, 2018). Alongside the fact the standard running gear on the all-
electric cars is capable of handling the high demands of motorsport, a sprint series consisting of a
total racing distance of 120km and the use of existing purpose-built circuits would dramatically
reduce the cost of racing the electric vehicles. This means smaller teams and clubman level could
remain competitive and the larger professional teams could re-allocate part of their budget to help
further the technology. Creating a viable, sustainable clubman level motorsport in the future.




4.0 Conclusion:

Electric vehicles offer great carbon emissions benefits, providing the technology involves the use of a
renewable energy source for charging the cars at events. In terms of ethical issues discussed that go
hand in hand, as mentioned the leading companies are working towards protecting the suppliers of
the 3" world countries in which the supplies for the battery technology is sourced. They are working
with organisations to enforce legislation to prevent conflicts over these materials in relation to
Dodd- frank legislation 1502 (Ethnicalconsumer.com, 2018). These issues are currently being
addressed by the motorsport and automotive industry alike to help future proof the technology, and
help create a better perception of the technology by the public.

Long term plans have been implemented by the FIA and the MSA to future proof the motorsport
industry through the integration of electric vehicles. Based on information researched and discussed
in this report, indications point towards a full electric series being introduced, with the possibility of
creating a fully electric motorsport in the future. The short-term scope shows the development
stage, with Formula E and the MSA Rally championships introducing regulations to allow Electric
vehicles to compete in modern motorsport. This coupled with the likes of large companies such as
the FIA, Tesla and Renault to name a few backing the development of the technology. The cost of
running an all-electric race car at all levels of racing is already viable as previously discussed. In the
long term this will only decrease due to the advancement of the technology driven by the
manufactures and motorsport bodies.

In terms of a time line, the technology is still relatively new. Having said this, it's becoming
increasingly competitive with the Internal combustion technology in terms of range, and energy
benefits. An all-electric motorsport wouldn’t be a concept hard to imagine for the future of the
motorsport industry, as a viable alternative for the internal combustion engine.
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RUBRIC: NEW BACHELOR'S RUBRIC 0/0

LITERATURE 0/0

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

FAIL 0-29% Little or no evidence of reading. Views and findings unsupported and non-
0) authoritative. Referencing conventions largely ignored.

UNSATISFACTORY  Poor engagement with essential reading. No evidence of wider reading. Reliance on
30-39% inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on
) information gained through class contact. Inconsistent and weak use of referencing.

SATISFACTORY 40- Engagement with a limited range of mostly relevant and credible sources but with

49% some reliance on information gained through class contact. Some omissions and

() minor errors. Referencing conventions evident though not always applied accurately
or consistently.

GOOD 50-59% 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.

VERY GOOD 60-69% Engagement with a wide range of literature, including sources retrieved independently.
0) Selection of relevant and credible sources. Generally sound referencing, with no/very
few inaccuracies or inconsistencies.

EXCELLENT 70-79% Engagement with an extensive range of relevant and credible literature. Consistently
0) accurate application of referencing.

EXCEPTIONAL 80-  Exceptional engagement with an extensive range of relevant and credible literature.
100% High-level referencing skills consistently applied.

©)

K&U 0/0

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

FAIL 0-29% Major gaps in knowledge and understanding of the basic underlying concepts and
0) principles of the subject matter. Inclusion of irrelevant material. Substantial
inaccuracies.

UNSATISFACTORY  Gaps in knowledge of the basic underlying concepts and principles, with flawed or
30-39% superficial understanding. Some significant inaccuracies and/or irrelevant material.

©)

SATISFACTORY 40- Limited knowledge and understanding of the basic underlying concepts and principles

49% within the subject area. Some elements may be missing.

0)

GOOD 50-59% 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.

VERY GOOD 60-69% Competent knowledge of the basic underlying concepts and principles. Exhibits very
0) good understanding.



EXCELLENT 70-79% Excellent knowledge and understanding of the basic underlying concepts and
(0) principles of the subject.

EXCEPTIONAL 80-  Exceptional, detailed knowledge and understanding of the basic underlying concepts

100% and 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
0) concepts 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

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

) errors. Some 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
0) and 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
0) and 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 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 arguments using evidence and make wholly appropriate and valid judgements.
PRACT ICAL 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
0) or no 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

30-39% but without consideration and competence. Flawed appreciation of the context of the
0) application. Weak evidence of different approaches to problem-solving in particular
contexts.

SATISFACTORY 40- An adequate awareness and mostly appropriate application of basic methods,

49% materials, tools and/or techniques. Basic appreciation of the context of the

0) application. Can identify problems in particular contexts and propose basic alternative
approaches or solutions though there may be errors.

GOOD 50-59% A good and appropriate application of basic methods, materials, tools and/or

(0) 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.

VERY GOOD 60-69% A very good application of a range of basic methods, materials, tools and/or

0) 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.

EXCELLENT 70-79% An advanced application of a range of taught, basic methods, materials, tools and/or

0) 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 80-  Exceptional levels of application and deployment skills in particular practical contexts.

100% Outstanding identification of problems in particular contexts and formulation of
0) wholly appropriate, thoughtful solutions / different approaches.
SKILLS PROF P 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% Work is poorly structured, disorganised, inaccurate and/or confusingly expressed.

0) 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.

UNSATISFACTORY  Work is poorly presented in a disjointed manner. It is loosely, and at times

30-39% 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.

SATISFACTORY 40- Mostly ordered presentation and structure in which relevant ideas / concepts are

49% 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.



GOOD 50-59%
)

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 weakness.

VERY GOOD 60-69% Work is accurate, coherent, fluent, well-structured and organised. Can work

©)

EXCELLENT 70-79%
©)

EXCEPTIONAL 80-
100%

©)

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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