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Introduction 
This guide includes a student's project that has been assessed by a senior examiner using 
the International Extended Project Qualification (9695) criteria. You can see the EPQ 
Assessment Objectives used to score the project below, including the weightings in % and 
a raw score (in brackets) per Assessment Objective. 

Please see page 33 for the detailed breakdown of how this project was graded for each 
Assessment Objective for the International EPQ (9695) qualification, including a final mark 
given out of 60 and the senior examiner's commentary.

Please note this project was originally assessed using different Assessment Objectives and 
weightings, hence why some annotations and comments reflect this.

Assessment Objectives
Please note this project was originally assessed using different Assessment Objectives and 
weightings, hence why some annotations and comments reflect this.

• AO1: Selection of topic
Identify and select an area of interest, devise aims and objectives and establish a
working title using a selection of appropriate sources.
Weighting = 10% (6)

• AO2 Planning, monitoring and developing
Produce a project plan which incorporates a time schedule and monitor progress
against objectives.
Weighting = 20% (12)

• AO3: Demonstration of research skills
Research, select, organise and scrutinise a range of information and resources,
justifying the selection of any secondary and primary sources used.
Weighting = 20% (12)

• AO4: Analysis and application of research
Implement the project plan, analyse the findings of the research and arrange these
findings into a Project product with references and bibliography. Include a
conclusion and communicate outcomes in both a report and a presentation.
Weighting = 40% (24)

• AO5: Evaluation of product, process and self
Evaluate the strengths and weaknesses of the project process (including review of
own learning arising from it) and product.
Weighting = 10% (6)
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Example response 2

Title 
Electric Vehicles:  a fad or the future? 

Response 2 
Please turn the page to see the student’s project. 
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AQA Education (AQA) is a registered charity (number 1073334) and a company limited by guarantee registered in 

England and Wales (number 3644723). Our registered address is AQA, Devas Street, Manchester M15 6EX. 

Moderator Standardisation 
Summer 2023 

L3 Extended Project Qualification 

Project 2
Please note this project was originally assessed using 
different Assessment Objectives and weightings, hence 
why some annotations and comments reflect this.

Please see page 33 for the marks and commentary 
awarded for the International EPQ 9695 qualification.
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Candidate number Candidate's full name 

Part A: Candidate proposal 

To be completed by the candidate 

Working title of my Extended Project 
Present the topic to be researched In the form of a short statement/quest1on/hypothes1s with clear focus 

How electric cars have evolved into what they are today and how will they fare in the future 

• my 1n1t1al resources will be
Internet, books, podcasts magazines I listen to a podcast which Is hosted by Chris Hams who Is regularly
Joined by guests by the likes of Ben Collins and Tiff Needell In which they discuss the pros and cons of lIvIng
with electric cars and other related topics I own countless Top Gear Evo Auto Express books and magazines
many of which are dedicated entirely to electric cars new and old I have a book too about Elon Musk the CEO
and founder of Tesla and SpaceX Being an ind1v1dual with a company In the electric car market, he will be
knowledgeable on how the market has changed how to create a class leading car brand and what the future
holds for the electric car
• the courses of study or area(s) of personal interest to which the topic relates
I am interested In all of the topics which I have considered but particularly the one that I have chosen My widest
range of knowledge Is about cars. therefore. that Is the topic I intend to write about None of the courses I study
relate in any way to my EPQ proiect ideas

• my intended product

5 000 word essay

Provide details of the courses that you are currently studying 

Qualification type Awarding body & subject 

eg A-level. Modern eg AOA Mathematics OCR 
Apprenticeship. BTEC Computing WJEC English 

BTEC 

BTEC 

Public services 

Sports studies 

Qualification type Awarding body & subject 

r 

Notice to candidate You must not take part In any unfair practice in the preparation of project work required for 
assessment and you must understand that to present material copied directly from any book or any other 
sources without acknowledgement will be regarded as deliberate deception If you use or attempt to use any 
unfair practice you will be reported to AQA and you may be disqualified from all subjects 

Candidate declaration 
I certify that I have read and understood AQA s Regulations relating to unfair practice as set out rn the notice to 
candidates above 

Date 
25 
� October 2021 

1 of 1, 
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Candidate number Candidate's full name 

Part B: Supervisor's comments on candidate proposal 

To be completed by the supervisor 
Please comment below on the validity and feasibility of the candidate proposal (Part A) as an Extended Project 

Supervisor s comments 

Indicate the relation to and 
developmenVextens1on outside of the 
main course(s) of study or interest 

Comment on the su1tab1l1ty of the 
proposed 1nit1al sources and research 
base 

Confirm that the project Is feasible in 
the proposed timescale and/or indicate 
any potential d1ff1cult1es that may 
prevent the candidate from meeting the 
assessment Objectives 

This is a personal topic for E  He wishes to work with cars 1n 
some way 1n the future and 1t is a topic he feels comfortable with 

There is a wealth of information on this topic and it 1s indeed a 
current topic in relation to environment and climate change. 
E  has already read widely 1n this area and 1s very interested 
1n electric vehicles and their history 

There should be no issues with timescales as E  has been 
meeting deadlines so far and 1s already completing 2 
coursework dominated Btec courses 

Indicate the expected format of the project product that will be submitted for assessment 
� Research based written report 

0 Artefact (for example prototype model artwork sc1ent1f1c investIgatIon, creative writing) plus written 

report 

Is the project a contribution to a group exercise? CJ YES Z NO

If Yes confirm that there Is a defined md1v1dual contribution by the candidate I YES 

List the other group members below 

Candidate 

No Candidate 

No Candidate 

No 

Candidate Name 

Candidate Name 

Candidate Name 

Date 

o' i 5 
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Candidate number Candidate's full name 

Part C: Centre coordinator's approval of candidate proposal 

Supervisor's name 

To be completed by the centre coordinator 
If you are acting as both the Centre coordinator and the supervisor. please seek counter signature from a senior 
colleague 

Centre coordinator s comments on the feasibility and acceptability of the proposal (parts A & B) as an 
Extended Proiect 
This Is a feasible and acceptable project for the EPQ It should allow him to gather a lot of information and 
come to conclusions by the end of the proiect 

He needs to remember to keep up to date log books and to constantly be researching and reading articles to 
add to his project He should make sure that his source evaluation document is also up to date 

� Approved ::J Approved subject to the 1mplementat1on of 
the centre coordinator s recommendations 

Centre coordinator's name 

lndIkah Smith 

Date 

::J Resubmaission required 

06 December 2021 

9 o' :s 8



Candidate number Candidate's full name 

Planning review 

To be completed by the candidate 
This page records your outline plan once your proposal has been approved. 

My next steps in planning researching and deadlines that I will set myself What I intend to do by when, what 
resources I will use and how I will implement the recommendations of the centre co-ordinator (where 
appropriate) 
I intend to look for new sources of information at least once a week and note them on my planning log, although I 
think during mock exams. research may slow down while I revise for them as they will be of higher priority My 
supervisor introduced me to Google Scholar which I have found to be very useful when looking for information 
and the spec1f1cs such as the author and the date produced which are relevant because both those factors may 
affect the bias of the writing But otherwise I have a variety of books magazines etc which will aid in my 
research I will soon begin to think about how I will structure my proiect 

My summary of the comments and advice from my supervisor 
My supervisor has advised me to remember to stay on top of research and source evaluation I agree with this 
recommendation and will put every effort 1n to regularly update not only my planning log but also my source 
evaluation prior to researching 

Mod1f1cat1ons I have made as a result of my d1scuss1on with my supervisor and/or the comments from my centre 
coordinator 

✓ I am yet to make any mod1ficat1ons regarding my supervisors comments although I will keep 1n mind that I must
remember to frequently update my planning� as well as my source evaluation

9



Candidate number 

Mid-project review 

Candidate's full name 

To be completed by the candidate 
This page records your outline plan when you have completed your research 

Is my proJect following my original plan? How has my plan developed? 

My project was in1t1ally going to be based around current EV's and how they evolved into what they are today -
more of an explanation - which would not be as entertaining as a read Therefore I decided that I wanted to 
debate on whether EV s are actually the future as everyone likes to believe I will consider environmental 
friendliness. convenience and owner sat1sfact1on among other things to conclude whether EV's or their 
alternatives are the superior form of propulsion in motor vehicles 

My summary of the comments and advice from my supervisor 
The advice my supervisor has been generally very useful She has advised me to ensure that I have enough 
1nformat1on to answer my 1nit1al question and produce a quality debate for and against electric vehicles and their 
competitors She has encouraged me to keep my source evaluation and planning log up to date so that my 
essay 1s credible. avoids plagiarism and 1s backed up with as much evidence as possible She has also given me 
suggestions on how I can come up with a final title for my project as 1t 1s something that I have struggled with 

Modif1cat1ons I have made as a result of my d1scuss1on with my supervisor at this stage 
l have changed the topic on which I can write about so that 1t 1s more d1scuss1on based This means the research
that I am conducting has also changed to suit the updated topic and I will also need to decide on a new title A lot
of these updates were recent. so I am still 1n the process of 1mplement1ng these changes like thinking of a final
title and completing extra research
My final title has been influenced by the debate on which I will be debating and 1s the question I will be answering
throughout I will eventually conclude whether I believe electric vehicles are the future or just a fad
•using the evidence that I have collected

My final title and agreed form of project product

EVs A Fad or the future?

5000 word essay

f J 

\,

My planned next steps to complete my project 
The next steps are to continue my research and make sure that I have an abundance of information that I can 
use in my writing I will start to plan how I will structure the essay and how I can start 1t off I will look at ways in 

wl'f1ch I can develop and conclude my arguments. whilst also avo1d1ng plagiarism If my conclusions are not my 
own I must refer to whoever came to the conclusion before me I am confident that I have researched a 

sufficient amount of material to help me answer my own question and to back up any points that I may make 
.) / however I will continue reading watching and listening to content that will assist me 1n building my knowledge 

Date 07 March 2021 

11 of 15 
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Candidate number Candidate's full name 

Project product review 

To be completed by the candidate 
This page records the (near) completion of your proiect product Outline the successes failures add1t1ons and/or 
changes you made as you followed the plan in your mid-project review 

Did my proiect follow my revised plan (from the m1d-pro1ect review)? 

Yes, my proJect has followed the 1nit1al plan from the start and continued subsequent to the mid - proiect review 

My summary of the comments and advice from my supervisor at this final stage 

Comments have been helpful throughout and made the ob1ect1ve clearer I implemented all of the advice 
regarding scheduling planning and ensuring that I answer the question that my title asks At the final stage, I 
have received no comments to indicate that anything 1s lacking or inadequate and I have made sure that my 
planning log/b1bllography 1s up to date and complete 

/ 

Mod1f1cat1ons I have made as a result of d1scuss1on with my supervisor at this final stage 

Do I need to do anything else to complete my product? 

Subsequent to completing my presentation I was told to update my bibliography and planning log as well as 

source evaluation Upon completing those tasks I was finished and no further mod1f1cat1ons had to be made 

Date 

12 )f 15 
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Candidate number Candidate's full name 

Presentation record part A 

To be completed by the candidate 
This page records your presentation and its preparation 

Planned format of my presentation (eg timing audience use of visual aids. slides, use of notes etc ) 
PowerPoint. Included images which allowed the audience to vIsualIse what I was talking about and added 

context when referring to certain models of cars Occasionally went off-script to provide further information or to 
\,answer questions that an audience member might have had 

Planned content of my presentation 
I planned to highlight the issues of plug in electric vehicles in my presentation as well as how fuel celled vehicles 
are superior in terms of environmental friendliness the sole purpose of any EV It was more or less a summary 
of my entire essay and therefore s1m1lar to my conclusion 

Mod1flcat1ons I have made as a result of rehearsal and/or d1scuss1on with my supervisor 
I was confident about what I wanted the topic of my presentation to be, therefore I did not request any 
suggestions from my supervisor I stayed true to my initial idea and didn't make any changes to what the title 
Impl1es 

Date 

13 of 15 12



Candidate number Candidate's full name 

Presentation record part B 

To be completed by the supervisor 
Record and comment below on the delivery of the 

presentation 

The nature of the audience (include 
numbers of staff students and others 
present) 

The nature of the presentation (include 
use of notes, use of display items, and 
use of presentation software) 

Comment on the content and delivery of 
the presentation (for example clarity of 
ideas structure of presentation pace 
engagement with audience) 

Comment on the response of the 
candidate to questions that 
demonstrated understanding and grasp 
of the proJect and/or its production Give 

examples of questions asked and 

answers given. 

Supervisor s record/comments 

2 members of staff and 4 students 

E  used PP to help in his delivery of his proiect 

E  mainly read from the PP as this helps with his confidence and 
his ability to interact with his audience He was softly spoken but knew 
his topic well and was comfortable talking to his audience and fielding 
questions Pace was ok as would be expected of E

He knew this topic and was clearly interested in 1t and could talk at 
length about aspects of 1t 

Q So 1f hydrogen 1s the future what sort of infrastructure would be 
needed? 

A There are only 15 filling stations in the UK compared to 1 000s for 
electric even though this 1s still cheaper than electric or diesel If you 
have a Tesla then the charger 1s free but 1f you use hydrogen from the 
house then 1t 1s more expensive but the benefit 1s all environmental 

Q How do you encourage petrolheads to convert? 

A Probably can t convince them to change. More likely to have a ·tun 
car and then a daily EF one 

Q Obviously this 1s going to be difficult for larger vehicles like trucks 
and good vehicles How will that be done? 

A Tesla working on this already And 1f they do 1t others will follow 

Q Would you say there needs to be another pioneer for hydrogen 
cars? 

A Needs a brand to popularise 1t and then once a few celebrities do 1t 
1t will increase 1n popularity 

Date 
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Candidate number Candidate's full name 

Summary and reflection 

To be completed by the candidate 
This page records your summary reflection and evaluation when you have completed your project product and 
given your presentation 

Some questions you may wish to answer in this section include, what have I learned from completing this 
project? What new knowledge or expertise have I enjoyed or found valuable? What are the strengths and 
weaknesses of my project (including planning and organisation)? What skills have I improved? What changes 
would I make 1f I undertook such work again? What advice would I give to others undertaking such a project? 

I learned a lot regarding the history of electric vehicles, how they evolved into what they are today and their 
surprising ability to pollute the environment Before starting the project I had my doubts that electric vehicles 
would be the future of transport I now know that our planet Is incapable of forgiving all of the greenhouse gasses 
we are pumping into its atmosphere, and that, for this reason, Is why EV s are not sustainable in the long term 

• Their production consumes too much energy and expels too many emissions into the air

I have always questioned my work ethic and mot1vat1onal ab1l1ty when faced with a hefty workload, however
/ subsequent to completing my essay I have proved to myself that I can efficiently and confidently complete a 

l.(' q . ', sizeable amount of planning research and writing and do so with relative success This knowledge has been of
Vt1 I �reat value to me, as I can take It into the future and apply 1t where necessary1 

'.J I would argue that I could ve put more effort into keeping track of my progress and that I occasionally went off on
a tangent when describing cars in my essay but otherwise, I feel as though I told the story of EV s effectively 
and that I answered my original question in detail, with the opinions of the automotive industries greatest minds 

� V '1 I have definitely improved my planning and organisational skills and found that I was much more motivated to
f, LAtl write than I first ant1c1pated I used to put things off and leave them until last minute but for my project I decided
J that doing work in smaller segments with breaks was not as stressful and allowed me the time to make any 

improvements 1f needed For this reason my work was of higher standard and was not as rushed as It once 
L- would have been

If I were to undertake this work again I would be more aware of the time that I had to plan out my essay and
� 1 include add1t1onal sources to avoid me going off on a tangent I would make more of my 

 
work dedicated to answering my 1nit1al question and would ensure that my planning log was more developed

� would advise anyone else who was working on the project to ensure that they are writing about something that
/ they are knowledgeable and passionate about This means that the 1nd1v1dual will know exactly who to consult
where to find valuable information and will be able to base their essay around a fascinating question regarding

)heir topic In question

To see how we comply with the General Data Protection Regulation 2016 and Data Protection Act 2018 please see 
our Privacy Notice at aqa org uk/about-us/privacy-not1ce 
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I Date - Tsources- --

---i--
11/10/2021 N/A 

18/10/2021 

25/10/2021 

1/11/2021 

8/11/2021 

I 
15/11/2021 

22/11/2021 

29/11/2021 

--l-
N/ A

+-

N/A 

Futurelearn.com 

N/A 

N/A 

'H 1story of electric cars' - M 
Guarnieri 

'Electric cars. Advantages an 
disadvantages' ZS 
Gelmanova 

t N/A -

T What has happened 

I Create a powerpoint
regarding how to 
pass your driving 
test. 
Completed part of 
my production log; 
gathered ideas for 
what I could write m 
essay on 

I Completed 
candidate proposal 
on production log. 

L 

[chal�s --jt I Research on -wha
can write about for 
my main project. 

Evaluate my ideas, 
which idea I am 
more 
knowledgeable on, 
sources more readily 
available etc. Come 
to a conclusion 
regarding which 
topic I should 

I use for my main 

_ pr_9ject.

""1 

f 

-t 

Consider sources I 
could use for 
research 
Consider ways in 
which I could 
manage my time so 

I that I can fit
researching EPQ into 

i my t1ml:!able

Completed a course 
on futurelearn.com 

Had a lesson 
regarding time 
management. 

Look for ways in 
which to research 
your topic and look 
for content to write 
about. 
Research and read 
articles to find 
content to write 
about. 

Produced a working 
: title for my proJect 

Think about what 
books, podcasts, 
people I can consult 
to help. 

Think of what to 
title the proJect 

When I receive my 
work back I must 

I summarise the 
comments from 

the I co ordinator 
and 
1 make any

24/1/2022 

28/2/2022 

3/3/2022 

+ 'history of the electric car' - r N/ A
energy gov

modifications based
off the comments 
Research, begin mid 
project review. 
Must think of final N/A 

1N-/A-- -- -
I 

Started mid proJect 
review

I�thouhgt of a final
title for the project 

-� I Fin��h off mid - 
I project review. I 
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7/3/2022 TN/A Mid project review 
begin essay and

I Think of how to 
 
--1 

I 

21/3/22 University of York 

structure it 
etc. Research. 
Research 

+-

completed, 
received comments 
from supervisor. 
Read about tips on 
how to avoid 
plagiarism, and how 
to reference 
effectively. 

28/3/2022 WV. \, sc rihb�.corn Debate on how I will 
develop and 
structure my essay 
and how I will 

I must soon start 
writing my essay 
once I have decided 
on the introduction 
to It. incorporate my 

ideas and research, 
starting with the 
introduction. 

26/4/2022 
-

A Brief History and Evolut1011 Writing proiect has Finish introduction, 
of Electric Cars commenced, started 

27/4/2022 
(1nterest1ngeng1neering c.orn) the introduction. 

-

N/A Introduction 
completed 

plan rest of 
project and 
continue. Continue 
writing essay while 
researching for 

.. 1 additional content .
10/5/2022 N/A Compose a schedule A sizeable portion 

of the essay has 
been written 

that will allow me 
to write as much as 
possible while also 
being able to spare 

-

24/5/2022 N/A 70"'o of the way 
through. I have 
planned how to 

l- time for other work
Plan a conclusion to 
sum up what my
beliefs are on the

draw the mam essay 
to a close and am in 

future of electric
cars, based on the

the process of doing facts I have 

t N/A

so. presented 
27/5/2022 t Essay section of my t Must complete my

EPQ has been 
I bibliography, as well 

completed including 
I the conclusion. 

I 

5/5/2022 N/A 
t" 

as attempt to 
condense my 
conclusion down
into a small 
paragraph for my 
presentation 

Bibliography N/A 
1 completed in around 

2 hours, 
I presentation 

completed after 2 
days 
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Quote Author 
I�\ 

1 
� 'v �� 

/ Date accessed 

'Yes, they're extremely simple Steven Symes 
--

10/05/2022 

L __ I __ 

I 

Mal Pearson 

1
12/05/2022 

Barry Winfield for caranddnver 20/05/2022 

compared to cars today but 
Ford made them to be 
incredibly durable and rugged' 
'Motor and battery technology 
was really not much more 
advanced than EVs from 70 
years e;irlier' 
'It steers okay despite its 
skinny M1chelins, and because 
of its 3000-pound weight, 
there's a fair bit of body roll' 
'Best of all is the constant 
torque, and we soon come to 
appreciate the precise 
accelerator pedal and gearless 

[ operation' 

1
~

WhotCor 

g_ood to d1 1ve'
f� It s quiet cornfo1table 

_ 

3nd

'We ve c:old out of next ycaI s Elon Musk 

I �
duct1on in advance

"the best car you could buy Elon Musk 

Felix Page 
for the money 
Tes Jc; pub Ic n �ge hac; 

been plagc1ed bv build 
quality IssL es In , ecent yt�,11 
"· with Cu t IY1eI .. L.Sing SOCI l 
media a 1d otht•1 public 
fo1 .1'11c; to flag issues 
inclu f 1q vaIy nq widths c' 
paI'e JdP'> an water In9 
90 s KIA 
Steary1 , e'orrn1ng or Stedrll 
Methane Reforrrnng •SMR) 1 
eacts methane with steam 
at high te nperatuIe in the 
presen of a catalyst to 
give llycl ogen and carbon 
rnonox le From an 
environmenta position tt11s 
rnetf,od Is stil generating 
unacceptab y significant 
quant t es of greenhouse 

l�se�

L _  

+ 
N/A-www.azonano corn 

l 

2010512022 
I 

t 21/05/2022 

t 22/05/2022 

24/05/2022 

124/05/2022 

l
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Author 

J 

M. Guarnieri
Date ublished Date accessed 
September 2012 22/11/2021 

Evaluation 
Explains the 
earliest examples 

j ZS. Gelmanova �01-8 - -�2/11/2021 
- � of electric c�

Explains how
electric cars may I

and may not be 
the future of the 

l t � 11 November 
automobile 

t 

Source 
'Looking back to 
electric cars' 

'Electric cars. 
Advantages and 
disadvantages' 

ICE vs EV: are -
MER energy UK 

31/01/2022 
2021 

Describes the
advantages of 
EV's over internal 
combustion 
engin e  cars 

r Geoffrey Pohanka 31/1/2022 t Explains the l December 29'h 
2020 disadvantages of 

j t November 22 11 Katie Rees 31/1/2022 
2021 

electric cars 
I worth 1t 

� Electric Vehicles 
and Their  
D�awbacks

It doesn't end at 
electric 5 
I alternatives to 

l electric veh�es
Gives
alternatives to
electric cars

� -electric cars 
Christopher July 01, 2020 14/02/2022 
McFadden 

A brief history 
and evolution of 
electric cars 

Explains how 
electric cars have 
evolved into 
what they are 
today and how 
internal 
combustion 

I engine vehicles 

May 02, 2019 14/02/2022 N/A 

(youmatter.world) 
Electric cars V 
hydrogen 
cars: which is 
more 
sustainable, 

l-
Afdc.energy gov IN/A 09/03/2021 Alternative 

fuels and 
advanced 
vehicles 

1 
24 Feb 2021 28/03/2022 Jeremy Clarkson t DRIVETRIBE on 

reveals which car Youtube 

caused them to 
die out for 
decades. 
Debates whether 
hydrogen fuel 
celled or electric 
vehicles are 
superior in terms 
of convenience, 
sustainability and 
environmentally 
friendliness. 

States other 
alternatives to 
electric vehicles 
such as nitrogen, 
b1odiesel, ethanol, 
and natural gas 
vehicles. 
G1ves a ca 
enthusiasts �

_.___ 
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I he regrets selling
the most. T

----_,l -----�opinion on

� electric cars. 
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EPQ PRESENTATION 
Evs: A FAD OR THE FUTURE? 

20



WHY I CHOSE THIS TOPIC IN PARTICULAR 

Cars in general have always been an interest of mine, and watching them progress, even just from when I 

was a child, has been fascinating. No longer would you find an executive saloon powered by a formula l 

derived V l 0, as you would have in the BMW M5 from 16 years ago. Today, the powertrains of cars are 

viewed as slightly mundane in comparison, as the pursuit of lower emissions has caused engines to shrink in 

capacity, and rely on forced induction or electric assistance to provide power. Manual gearboxes have 

been swapped for faster shifting, dual clutch automatics. Tiny engines which are restricted by a series of 

particulate filters and catalytic converters mute any noise, causing their sound to be reminiscent of a 

vacuum cleaner. Car enthusiasts are now being deprived of the factors that sparked their interest; driver 

enjoyment. Despite all this I want to know what the future might look like for the car enthusiast, and what 

they might be drawn to in cars. 

It is important to embrace change and accept that huge, wasteful engines in cars won't always be a 

viable option for our environment, however exciting they may be. This is why I am making an effort to 

increase my interest in electric vehicles and what they may evolve into in the future. 

21



CHALLENGES I ENCOUNTERED DURING MY PROJECT 

Avoiding plagiarism was the biggest challenge while writing the essay, due to the 
countless articles that hove already been published regarding the topic of electric 
cars. I hod to ensure that, when describing models of vehicles mentioned in the essay, 
I was not repeating anything another author hod previously said to describe the some 
vehicle. 

Making sure specifications for vehicles were correct was also quite difficult, 
considering different sources often contradicted one another. Also, different physical 
and environmental factors could hove altered results for different people. For example 
if one magazine tested a cars 0-60 time on a rainy day, it would be slower than 
another magazines time who tested it on a clear day. Mainstream manufacturers 
often quote official figures on their own website, however the majority of the 
manufacturers I discussed were quite obscure and didn't even hove a website. If I 
found that there was a brood range of results, I found on overage, meaning some 
facts might not be totally accurate. 
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WHAT DID I LEARN? 

The conclusion I came to was that EVs are likely only going to be a phase; a stepping stone to another 

propulsion method which is less pollutant. This is because the ways in which the precious metals used to 

compose the battery are extracted from the earth consume a huge amount of energy. As well, 

transporting these materials around the globe on diesel freight ships, so that they can be refined and 

assembled, pollutes the air even further. The result of this is that the average electric car has a larger 

carbon footprint than a Land Rover Discovery, before it has even left the showroom. Charging the car is 

another matter, as the majority of the electricity generated for use in electric cars, is done so at a fossil fuel 

power station. 

Hydrogen fuel cell vehicles are superior in terms of environmental-friendliness, due to their lack of battery 

and ability to generate their own electricity through a chemical reaction between oxygen and hydrogen. 

Of course, hydrogen production does consume energy, although not nearly as much as it takes to 

fabricate and power Evs. Therefore, I predict that FCEVs will be the successor to the plug in EV. 

23



Questi
ons?

24



Lb 

In the early 1900's, streets were unclean and diseases were rife as horse drawn carriages were used 

as the transport of choice for the majority of people. Horses were viewed as outdated, dirty and bad 

for the environment subsequent to the industrial revolution, which saw the replacement of humans 

and animals for machines. Cars were modern, clean and high-tech, propelled by machine rather than 

a!'limal. Due to this modern technology, they were also expensive and only attainable for the 

wealthy minority, meaning the poor were forced to keep their polluting animals to get them from A 

to B. 

Manufacturers of cars knew that something had to be done to lower the price of their vehicles, and 

therefore began experimenting with various forms of propulsion. This would allow them to gauge 

which method was the cheapest, meaning they could put them into production and clean up the 

busy city streets, cease the spread of diseases among our communities and depollute the 

environment. 

Every time a new idea was introduced in regards to powering the motor vehicle, it was either 

massively flawed or Just too expensive. Ideas included steam powered cars, which took 10-45 

minutes to build up enough steam pressure to operate, electric cars, which failed because 'a lack of 

electrical infrastructure held back their mass adoption by consumers' (Christopher McFadden, 2020). 

Electric vehicles were also over double the price of their alternatives, so were far from affordable. 

However there was one form of propulsion which prevailed over the rest - the internal combustion 

engine. Oil was in abundance and inexpensive, they could be conveniently refuelled 1n a short space 

of time, they were simple to maintain and repair and were fairly straightforward to operate for the 

time. 

This was especially true subsequent to the 1ntroduct1on of the Ford Model T in 1908, which 

pioneered the idea of the rolling production line, 1n which the car was assembled by machines rather 

than by hand. This cut costs massively and was widely regarded as the first affordable car. The 

internal combustion engine took the world by storm. 

Over a century later, the combustion engine 1s sttll dominating the competition, although it 1s facing 

a similar dilemma as our horses did all those years ago. Amidst a climate change crisis, fossil fuel 

burners are viewed with similar displeasure, due to them polluting our atmosphere with greenhouse 

gases. Our government has ordered a ban of all combustion engine using vehicles by 2030, meaning 

we are forced into more eco - friendly transport. So, how wtll we go about this drastic change? How 

will the motorisation of our cars differ in the future and is it for the better or for the worse? 

The electric car was first introduced in 1890 by William Morris, as a cleaner, quieter and more 

refined alternative to it's rivals. 'Electric cars didn't have any of the issues associated with steam or 

gasoline. They were quiet, easy to drive and didn't emit a smelly pollutant like other cars of the 

time' (Rebecca Matulka - 2014) It was fair to say that electric cars butlt themselves up an impressive 

reputation, especially with the female consumer, who drove them only short distances around town 

In fact, around 1/3 of all vehicles on the road were electric by 1900 due to various manufacturers 

warming to the idea and creating their own. 

Porsche - the world's most renowned maker of high performance, driver focused sports cars­began 

when Ferdinand Porsche dreamt up the Pl in 1898. Thomas Edison, the man who invented the 

incandescent lightbulb, the motion picture camera and the phonograph, vowed to study and 

-
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improve the electric car. Even Henry Ford debated upon making an electric car for the people, a 
more affordable user- friendly vehicle. 

A selection of the world's greatest minds were in favour of the EV's success, it was almost destined 
to be the future of the motor car. All that it called for was a reduction In cost, which could have been 
a guarantee as long as Henry Ford and Thomas Edison's collaboration continued. However, Henry 
Ford had other ideas, In the form of the Model T. The Model T revolutionised the way in which cars 
were produced. They weren't built solely by hand, like every other car of the era. Instead, they were 
constructed with the help of machines on a rolling production line, which cut labour costs and time. 
As a result, the Model T was priced at an attractive £650 - almost a third of an equivalent electric 
powered automobile 

By 1914, 9/10 of all cars In the world were Fords; none of which were electric. Alluring pricing 
caused individuals in the market for a motor car to flock to the Model T. 'Yes, they'r, Pxtre, 1ely 
'>1111ple comp Ht ) L 1 t0cJay, but FJrd I 1d' .h0 m to be I1, cr 0d bly l rable and I 1gged' (':>teven 4i (
Symes - NovE rnb r 14, 2021) meanlflg t11at thi> l dr was dependc1hlc and reliable>, un I1<P many c.a's of (," �-
the same era. 0 the topic of berng ec1sy to l1vP with, the Mo Jel T was evPn fairly u11con1plicated to �, '?r .... 

tJ. � .
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lrive. This was of courw 11 1 compamon to c.arc; of its time ( Nh1ch I) to say nigh impJssible wt1e<1 
compared to 111ode•" ars as seer IP Top Gear The Perfect Road Trip 2013) 

Soon, near >nougl• every s111 gle car Jn the> ,oc1d was interna ornbust1on engine, influenced by tht� 
innovative ways rri wl11ch Henry Fori produced the T. They b amp 111 creasingly cheaper c1nd 
increasingly popular More and more money was invested into making them more efficient. refined, 
rn,nfortable and pra t,cal All the while ttie electril automohile had been completely forgotten 

V 
about No moIwy or time or thought WdS sppnt on electric propuls on It was a thing of the past· 
constrained to the h,c;tory books. The oil 111clustry was booming Roads were beco11 11n longPr 
wider ,. o,e populc1ted. By the 1960's the averagP car c uld exceed speeds of 70 mph with ease and 
trave •nmclreds of miles on a ful' •ank of fuel People need eel faster con•for table tars tt1t1t could bf> 

rcfL,elled in mrnute., Jnd b 1ttery technology would not support these dernaPds

M1 k floats and golf c<1dd1e "'e the only re·naI11I•1 electric veli1c.les until t'w 1970's, wl•r h saw .i 
di:>vastating o I mis wh1 n crippled thP a 1tornot 1ve 11dustry Tne price of 011 based fue c; 
s}yrocketed fo,c1 1g c.i, n·ctr , ,facturers to rethP1k t11e efficiency of the•r vfl 1cles. The st •ep prices 

c1l�:J re - IgnIt cl cin mterest 111 electric vPh cles, which requirt'd not even ,1 lrop of 01 to fuPct 011 .,, 
Cars were n >w expensive and underpowered so there was m lo11gP1 as much of a trade off for 

ha,ing a pe rol equ1vcil >nt One such product 1 1 response to the fuel crIsIs was the Sebring 
Vanguard. 'Motor ,rncl battery techno'ogy w1 eally not rnuc h 11 1ore advanced than E Vs from 
70 years earlier' (Mal Pedrson 2019 - www.makesthatdidntmakeit.com) This basically meant that their 
Cit1car was 111 capable of exceeding soeeds of mmph, and was only really a v1ab e opt on for hort 
urban commutes 5 prisingly enough Se1 r iig -Vanguard earned ti • title as the s,� I I 1 est car 

,manufacture in the US by 1975 It w1sn'tgroundmd brP1hng. But it was a start. The Citicar was in
production until 1982, which was the last electric vehicle of the 80's, the calm before the storm. 

Fossil fuels burnt during the operation of ICE vehicles was, by now, really taking its toll on the 
environment. Carbon d1ox1de and nitrogen oxides which are expelled from the exhausts of these 
vehicles, began to build up on the ozone layer, causing a greenhouse effect and warming our planet 
exponentially Our governments became increasingly aware of this issue, calling for a series of 

-restrictions and regulations to be introduced as an effort to slow down the warming. Now, efforts
were again being made to update the car and move it into a future of less pollution and eco -
friendliness The first of these large scale efforts began with the General Motors EV - 1 in 1996,
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otherwise known as the first purpose built electric car built for the masses. In 1997, the Car and

Driver magazine stated that 'The EVl feels remarkably normal to drive, with a good ride if you 
discount some corkscrewing motions on certain surfaces. "It steers okay despite its skinny Michel ins, 
and because of its 3000-pound weight, there's a fair bit of body roll." (Tested: 1997 GM EVl Proves

to Be the Start of Something Big) Best of all is the constant torque, and we soon come to appreciate 

the precise accelerator pedal and gearless operation' - an astronomical leap from the previous best 

- selling electric car, the Citicar!

The absence of any form of electrically propelled vehicle during the 80s from GM was perhaps due 
to the development of the EV - l. Battery technology from the introduction of the Citicar, to the EV 
- 1 had clearly made monumental progress, despite being less than 20 years apart. Both cars even
used lead acid batteries, which is dated by todays standards, but made impressively versatile by
General Motors. Their lead acid battery allowed the EV - 1 to achieve a respectable 80 mph top
speed and a maximum range of 60 - 80 miles (when driven very cautiously). For the first time, the 

\ electric car actually worked ... as a car.

Range was evidently an issue for the EV - 1, which meant that General Motors had to incorporate a 
multitude of energy preserving measures. These measures included: a compact, streamlined body 
with rear wheel arch covers, smoothed alloy wheels, thin tyres and a lightweight aluminium 
construction. A Jrag ct ,,i 1ent of O 195 a1 e c !lent figu1e even now 1eclaimed sorne of the r 
des lost frorn the aging battery technology P , fact that the ca1 could comfortably travel <1t 
motorway speeds. albeit only for a moder ate distance, with ease wc1s ground - br eak1ng for an 
electric automobile Reducing our carbon foot pr int was no longer ac; much of an 1nconven ence 
as we once tho.1qht and the future looked IJ11ght as we moved 111to the 21 * century 
Unfor1unately the EV 1 hdd to be I emoved fro•n production due to rnam, facturing costs. GM 
lost money on every c-ir they c;old. There wc1s st,1 c1 wciy to go before tie electric vehicle hecarne 
not only cheap to buy but cheap to p1 oduce as well This would call for ,1nother advancement in 

V bJtte v technology .:ind the w 1ys 1n which they we, e fabricated 

Tl'e next big leap in the EV market came r' the form of the inldn ow, Toyota Prius in 199/ 
f\Jo 11ere nea1 a-, r dd cal .1s the EV-1 t'ie P 1 1c; w is , sually just cinother Jap,1nese ec or'1y 
lntchback, which would typically fou1ri being dr ven to the g 1,den cen•1e cit 20 mph t)elow the ,; 
Jeed limit by ,in OAP Powering the P11us was a sluggish 1 . .'l 1t1 e 4 cyl1 ·1de1 petrol with var 1,1ble 
valve timing and 76 ho, sepower mated to a 6 7 horsepowe1 elect1 ic m )tor The first rnass 
produced hybrid The Prius was rega1ded high y, from the general public and celeb11t 1es al ke 
55mpg and em1ss1ons ,1s low as l 20g/km were attractive nurnbe1 s fo1 the climate change act1v1sts 
of the pe110d. The Pr 1uc; didnt move mount<l s, which was the ex,JCt reason 1t was so popul,11. 
The1 e was nothing part1cula1 ly exper 11nental 01 unique about the Prius, 1t was JUSt a I egula1 
hatchback with no fr·lls It v.,as easy to live\' h, and there were no comprorrnses which were 
present in the EV - 1 such 1s range 01 przic t,cality It was JU St a •eliable, re lat vely cheap me,1ns of ,,
transport with reduced emissions and excellent fule economy Sure, 1t waw t em1ss1on fret 
1!though 1t did spare the owner some of the guilt of ownin g an exclusively CE vehicle - another 
maJor step 1n the right direction 

It could be said that the Pnus and how pam'ully average 1t was brought the idea of the electnc or 
hybrid car down to Earth n most people s eyes Previously, hybrids or EVs would've been viewed 

f' 

.... 
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as exotic and slightly alien, now It was Just a method to get you from point A to point B. 
Between 1997 and 2003 there weIe around 123,000P11uses were produced. They were a 
common sight paI t1cularly in urban locations, in which they weI e used as mini cabs and ways In 
which people could avoid paying recent y introduced congestion charges 

A tidal wave of PHEV's (P lug-in Hyb1 id Elect, ic Vehicles) followed In response to the P11us due to 
its success; everyone wanted a share of the publicity and income Hybr 1d vehicles have sold 
co11s1stently with impress ve popula11ty eve, since, and have proved to be every bit as easy to live 
with and efficient a<, the Pr Ius Near enough every ca, rnanufactu1 er now,idays has at least one 
hyb1 1cl 11 1 its range of mode s thanks to Toyota, making them accessible 1egc11dless of how loyal 
you ,u e to " particular comaany Hybrids wtll never be completely sustainable though and are 
un/) Ie to take the crown from ICE cars as they ope, ate on foc;sil fuels theri1selves and aI e pr cIer 
Hian the11 exclusively combustion engine counterpart To sum up the hyb11d cdr, they c1Ie an 

Vc>ffect1ve and Iese; 1nt11111dc1t ·19 b11dge th �t c, ossec; tI 1e gap between combustion engine and fu ly 
electr Ic vehicles and >nP tlic1t will hop ,f .ill} encoJr ige people wto EV owneI ship 

Returning to electr ,c veh1cIes now, the mid early )010 s saw a not he, huge rrnlestone for the EV 
The n'otorway capable electronic car had a ready been conce1ve,l in the form of the G� 1 EV 1 
Its I rrnted succes, had bee r>1<11nly dowP to procfu tIon cost and 11'exIsten( e of any for 11 of 
pr,1ct1cal1ty Moble pho'1es tablets and other electronic devices were usI11g lithium 1011 batte11es 
a cornpact batte1y with the ability of cha,91119 1ap1dly mainta11 11ng battNy life for extended per 
1ods of time all while 1ernaining lightwe1g•1t These qualities weIe ideal for use 111 c<irs and I,a,l 
been previous y 1•npleme11ted in hybrid c,irs ,ls early as 2002 in the Toyo a VitL CVT althodgl 
never effectively N1ssa'l decided to change this when they rntroduced the Leaf EV in late .?O 1 

The Leaf s story was not d,ss1P1ilar to the P11us, in th<1t It made mocle1" r evolut,onary technology 
ur1111t11rndat1ng and co11veri e'lt It carne 111 hatchbMk form and althouqh its appearance d1v1dect 
op111Ions l11<e the Pr Iu., It Vv is 11 pursuit of aerody11c1P1 c efficiency Otherwise though it wa f wlv 

unremarkable whrd' �'em e liked It's quiet ornfo1tab e and good to drive according to 
Whatla1 - high 1'r,vse for tl-ie f1•st real atte· 1pt ,11 an elHtnc car f the peop e The leaf\ 1 the 
best Sf' 1119 elec r ,c car tor yec1r s until El :>ri 'v!usk dec1,'ied against It <rnd over S00,000 ex,m pies 
have found owners srnce t was introduced Rdnge Is still cornprom1sed at 80 miles, although 
these 80 rnrles c 111 be 1c h1eved with tllL car contaI11Ing 5 people and the r luggage - c1 fec1t wl,1ch 
h<)d never been ,1ccoP1p ,shed before the Leaf t would be a nonsem1Ca dec1s1on to buy the 
Lea• / your lifestyle 1equ11ed you to travel out of tov:" 'Jr on the motorway of course so sales 
were d1rnrn1shed slightly duP to this. Most Leafs were and still are seen creeping around heaving 
ban streets at sub 20 mph whe1e they ,1Ie •ncJt at home and achieve their highest range. 
Charg1ng stations are In 1bunda11Ce in these Ilocations too which Is a positive

L1th1u1'1 r<m batte11es weI e wh.it made the LeJf successful lead acid batteries were heavy and 
consumed space If the leaf \\-JS to adopt t11e leJd acid battery passenger 1,1d cargo .,pace v.ould 
have been robbed trit> weight would have caused t'lt• car to feel IInsettleo over bumps a·1cl 

would h<1ve requ11ed ,1 less th,m frugal arrount of throttle to even (Jet the car up to speed so tt1e 
range could hMe potentially hcllved So tt1e Ieaf wc1� 1 vali,mt effo1 t cit :in electric car for th people 
md a useful bclse for othe1s to copy t,0111 and irnprove. Whrch they ve,y rnuch did 
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Tesla placed itself on the map in June 2012, after previously making a laughing stock out of
themselves with their Roaster 1n 2008, which was a £100k+ sports ca1 based on a Lotus Elise The
Roadster flopped, and was built for a year before production ceased After all an Elise cost less
than half of the Tesla with none of the compromises and was only a second slower to 60 mph.
Elon Musk, founder of Tesla and SpaceX, was displeased with Journalist s comments on the
Roadster and vowed to make a return His p1 om1sed was understandably scoffed at by the press
The same people were monumentally taken aback when the Model S was revealed. A sleek 5
door fastback, which was claimed to be able to cover 300 miles on a full charge was beyond all

� expectations. The l1th1um 10n battery had prngr essed to a new level Even the base mode which
started at less tha 1£50 000 afte1 governnient s grants w1s capable of 160 miles - double that o'

-. the Leaf

What s more the Model S visually tole,able, whereas the Leaf looked slightly awkward anci
strangely proportioned Fina ly someone with eyes could be co,,tent with their electric ca1 This
sleek design langu 1qe did not howeve1 , corne as a sac, ifice to a �rod', 'lan" c efficiency, as the

Jf
"' 

Model S possesse l t1n 1111p1ess1ve drag coeff1uent of JdSt O 42, v-,111c1 1 s a'l even more form dable
figure cons1denng ti1e magnitude of the Lar and its frontal surface area 1'1 the Model S rnost

l-' 1 popular guise the rn1d level tnm. range was 1ncreilseci to 230 miles for an e ess of £8 000

anottier £8,000 for the 300-r'Pr e variant. The range ,nc1 ease 1n com pa, 1son t ) p, 101 elect11c cars
was d1 ast1c, and a most elir"linated range ar,x1ety Range anxiety was a 11uge tactor in whet11e1 01 '
not people were wdlinq to invest in an elect•ic vehicle 01 not, which p•oved much less of an issue

n the Model S, peak1nq interest greatly

Another reason the publ,c were so highly a'lt1c pating the S was tl'e tech Musk teased the
potent1a self driving capab1l1t,es the minimalist dashboard with the huge cer'tre screen and the
genera is 11st of standard equipment. which again, peri<eci the ears of potential consumers And
consurne•s there def1111tel, .,vere Tesla received a backlog of pre-orde·s for the Model S, the rnaJor
ty of whom were neV\ to the e ectr ic car rlltH ket We ve sold out of next yea1 s product10'1 n
advance 1eported Musk 1•1 2011 -long before the or was even l,1unched ,rnd out of beta form
And staggeringly the pros d•dn't stop there Claimed O 60 t1'11e fo, the ci'eapest mod ti was S 6
seconds fr om its 3b2 horsepower motor whrch, c1l1 ec1dy was mo e tl,an r1dequate for 1110.,t people.
Quicker versions followed with du JI motors ,rnd longer r mge ,n t11e subsequent ye irs The Model
S was undoubtedly very expen 1ve, especially when compared tc cars such a the Leaf but the
investment was wo11hwhile due to the advancements that Tesld rr 1plemented on the electr ,c car
as we know t Their dedication revoked interest and I a1sed tile bar in terms of what can be done
with essent1<1'ly a laptop batte,y. Tesla s battery was the most versatile eve1 seen a•1d
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When the S launched a•id was delivered to buve1 s Tesla surprised people that much with their
unexpected br1ll1ance tt1at c1dvert1sernent was complete y unnecessa•y Everyth111g Tesla prorrnsed

and '1lo•e -was ci1scovered to be true Word of mouth was enough to promote the tech range
luxt.ry and driving experience of the car, so much so, that ,n Europe �ales outweighed that of the
Mercedt s Benz S Clase, tl1e for me• best-sell r'g car in tl'e luxury saloo'l se(Jment The brand c'IS ,1
1,,1. hole gained a worldv.1de fanbase, who are notor 1ously loyal and ded•cated to everything Musk
and Tesla do as a whole Tesla more 01 less became a household naMe w thin a few years J01r11r1g
the likes of BMW and Mei cedes-Benz. It was a leg1t11nate car co111p,rny and their overnight
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success influenced rivals to invest some of their own money into developing the11 own EV s. Not 

only did Tesla reinvent the elect, 1c car but the infrastructure to support them as well 

Superchargers were placed in a rnultrtude of locatrons all around the globe, at whrch Tesla 

owners could recharge their vehicles wrth no strings attached. The superchargers were capable of 

charging a Model S by 136 mrles rn the space of JU St 15 minutes which would take sever al hours 

if a three pin socket were used to recharge the car to the same amount To top rt off, 

Superchargers were lOO"o free of charge 

All while the Model S w,is r ak1riq rn huge pr ofrts , and being continuously e•1ha,,ced Musk was 

developrng a hrgher productrori EV, wh,ch suits people with a mo, e sensible budget The car 1n 

question would be called the tv1odel 3, ,rnd r val led tJ,ose such ,is the BMW , Ser 1es and 

Mer cedes C-Clac;s, esser't ally ari entry level luxury s.1100'1 Prrces stcir ted ,it a cornpet1t1ve S35 000 

wJ,rch Vvas, according to "v'lu<;k the best c.ir you could buy for the rnoney This claim w,1s. of 

lOurst• a matter of perspe t1ve .ilthough a ser es of ra<.ts and figures to rernforce the cl,llln were 

eledsed O 60 below G sern11cls at least 215 m les of rarige and groL1nd break 119 tech W.t 10..it a 

s ngle option box ticked 

It goes without say1nq that tJ,e re ease of tl1e Model 3 ,1,1s highly ant c1pated Pre-orders 

exceede(I 160,000, wh1 h ,., ,ro, e 1mpress,v0 kriow ,, J th :1t ( very p ,, son who pl ,ced a pre or de, 

l1ad to p,iy a deposit o+ £ 1 k T esl,1 even rele 1sed a Pe, for rnance ve, sron of the Model 3, which 
c�11d achieve 0-60 in a neck breaking 3 1 seconds an entrre second quicker than a Me,cedes

y0,1 AMG saloon, despite t 11c1v1ng a 73-horsepower d1s<1dvantage To put that int") perspect1vP a

S > lrtr e Larnborgh1111 Galla clo 1,; rnor e than hJlf a ,;ec oncl slower to 60 r11ph than tl1,, Model , A 

purpose built focused suuer car th,1t had been met1culm:sly tuned to sq..ieeze as n'uch 

I J1seoower as possible from rt s nat ,rally asµrrdted VlO d dn t have t'1e pace to kP p up w,th ,1 .� 

door n'1d size saloon which was a f act,on of the pi ice a 1d could comfortably <;Pdt ,1 farn ly and 

all th ,hopping Sheer accele1 dt on was very much v ewed as one of Tesla s 1ma'ly party trtCks. 

Mod ,1 3 s and S would lrre up alonqs1de the very best of wf1ateve1 ped1qree pr ethely 

enq11'eered super car Gern1 my or l•d y could knock up and utterly dec1111<1te ther'1 

Tt e cou'1tless You Tube v deos ot T, as demo 1 >h111n super cc1rs was greet pcrblrcr•y ,rnd sale J s• 

•1 reased and increased Bc1tte•v tech was proqress1119 rapidly, Tesla ,)e9an rntroduc ng SUV<; t0
the11 In(• up. therr range 1ncreas ng. Nothrng 1s perfect though. 'TEslas publ1c irnage hc1s bee11

Qui'!lrty control was certa1 y .v1 ,c;c;L.e far frorn unusL,al for an Arne11cc1n (dr Those who are 1•1 

" 7
ursu1t of a more substc1r't1al and oremit,111 feel ng fast four door are 1"1ore l1ke1y to opt for ,1

Porsche P,inamera or so 1 ettw19 c,11rnlar Thrs rs undes ible though for the plentiful 

env r or11nental1sts of the r>1odern d,1y who werer' rn favour of the combustion engine 

Porsche knew that the 111c1 ket was there, which p1 ornpted them rnto de1:elop1ng therr own 

plagued by build-quality issues in recent years, with customers using social media and others 
public forums to flag issues including varying width of panel gaps and water-ingress Felix Page 
2021 ("Elon Musk warns customers against buying his cars-AutoDaily"). Early examples of Cars 
appeared to be worse off though, and build quality, according yo Sandy Munroe is comparable to 
' a 90's K I A' even on more expensive models. Styling,particularly on the interior has been 
critiqued for being unnecessarily simplistic with a distinct lack of button and switches; everything 
is controlled via that central screen. Even the speed is displayed on the central screen, forcing 
you tot look away from the road every time; undoubtedly hazordous  
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rival to the Model S. with a more athletic quality Porsche was already renowned for their 
sharp handling and solid feeling build quality, pair that with zero emissions and a blistering 
0-60 time of 2.4 seconds 111 its quickest guise (as tested by MotorTrend) and you have the
perfect Model S beater. The Taycan, as it was named outsold the Tesla Model S. thanks to its
very minor price d1ffe1 ence and drastic contrast in quality and brand image The Model S is,
In fact, superior to the Taycan from 0-60, especially subsequent to the introduction of the
Model S Plaid (0 60 111 2 1 seconds compared to the Taycan Turbo S 2 4 seconds), as well as
range and price. Evidently though the slight differences in these numbers aren't enough to
entice buyers back to the Model S its sub-par feeling build quality and slightly g11nmicky
1'ature

Woriyngly for Tesla �,val manuhct 1rers have been now well caught up 1n terms of batte1y 
tech Audi have e tron BMW ha O BMW i Mercedes have their EQ line-up Volvo have 
Po est.ir a'ld so on A are able to do 200 111 les 01 a full charge, mc1ny exceed,ng 300. It 
wou1cJn t be unreasonable to say that EVs now provide worthy compet1t1on to their fossil 
fuelled counterparts: the maJ0I Ity of people don t exceed their claimed range on the da1'y 
anyway For this reason along with our governments plan to abolish new combustion 
engine cars by 2030 - EVs have seen an immense increase in sales in the last few years Sfnce 
JU<;t let st year, electric car sales have gone up by a whopping 1 08°0, hugely respectable 

/,ega1d111g the fact we are not even mid-way through 2022 

'-I 

Jhere is ro doubt in anyone s mind that electric cars will one day, outse I combustion eng ne 
vehicles Today we experience what ou1 ancestors did, when their roads became polluted 
a'1d diseased dnd then horses we1e eplaced for machine ICE vehicles consume oil, which 1s 
depleting at c1 rapid succession They burn fossil fuels clamaging our climate and planet 
Soon. they w1,I be a thing of the past All while EVs become increasingly competent, and 
remain 100° em1ss1on free 

01 do they? 'Another question 1s how these batteries will be charged, since electncity mostly 
comes from non-renewable energy sources such as coal, natural gas, and nuclear energy" 
Geoffrey Pohanka, December 2020. ("The Charging Challenge: Electric Vehicles and Their 
Drawbacks"). This quote raises a good point with fossil fuels being the primary fuel used 
when generating the energy to propel the electric car To summarise· the electric vehicle 1s 
not carbon neutral, and won't be until 100% of the electricity we consume 1s the result of 
non-pollutant sources. Add1t1onally, coal 1s non-renewable, meaning a drastic change will 
have to be arranged regarding where our electricity comes from, otherwise not only will 
electnc cars be left redundant, life will change as we know it. 

A plan to combat the energy cns1s I as been devised, however, with a Gl' that needs not to 
be recharged but 1efuelled The ca1 111 question 1s powered by a fuel cell wh1c,1 itself runs on 
hydrogen gas The idea of the hydrogen car was pioneered by Swiss inventor Francois Isaac 
de R1vaz 111 1807 The hydrogen car had never seen comme1 cial production until modern day 
due to s, a r I )f fuel. It was nstead Hyundai who 1ntrodL,cecl the concept to ttw general 
pub c 1'1 201 J FCEVs (Fuel Cell Electric Vehicles) perfectly counter any issue that may arise 
with the ownership of a conventional electric vehicle Charging t11nes are a thing of the past, 
as hydrogen can be refilled in a matter of seconds - like a petrol 01 diesel vehicle. Range Is 
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dependant on how much hydrogen 1s remaining 1n the tank. meaning over 400 miles on a 
full tank can be achieved, with even more possible from further funding. Electricity is 
produced from withrn, the car does not need plugging rnto the mains, meaning no carbon 
footprint This s because the only thrng errntted frorn the rear of the FEV is water 

So why don t we all just go and b.iy hydrogen vehrcles? The answer is simple. There is a lack 
of awareness surroundrng 'lydrogen cars Minimal marketing and the small nurrber of 

/manufacturers building these cars are leadrng factors - pkis the maJor rty l)elreve that EVs are 
100°0 carbon neutral and 1t 1s not necessary to make the change. lnsuff1c1ency of hydrogen 
filling stations also requires you to Ive in very specific locations This means buying one in 
the UK is completely Ii log cdl unless you live n close pr ox1rnity to one of the only 15 which 
a1 e publ1c 1y available. Thrs rs tremendously rnconven ent and rules out the pr aspect of 
owning a hydrogen vehrcle for r'1ost people 

Typically though the ext, act 01, of ,rny form of energy •s the product of heat or combustion 
both of wh1c 1 grve off gree•1house gases. The extraction of hydrogen fro111 nat..i al,y 
occurrrr'g gases 1s no drfferent Ste 1 1 reform nq o Sted 1, Methan1 Reforrr1 g SMR) reacts 
1ret 1c11e ti' steam at h g•1 te 1'P c1ture in the pr eser c� of a catalyst to grve I ydr ogen and 
carbon ro oxide (' How eff1c1e'1t '> steam metharie re'o rnrng? P\ cige.orq From an 
e11v11011mentcil posrt1on th s rnt.'thocl 1s still gene1at1rig unacceptably s1gn1frcant quantities c 
greenl1ouse gases - \vww.amazon.com 2007 By p oclucts of methane refol'n ng include 
ca, bon d1ox1de as well as Cd b ri 1ronux1de bot11 of hrch da•nage the 0Lo11e layer Once 
extra t d the H2 m.ist be st red l'l cooled cylil'ders due to rts unpredrct mle nJtL re and 
combustrbli •y T 'e cool nq f thesP cylinders o' cour se use �ts of e 1E"gy rr add t on to 
t'le 11 tral ereation of the elernent 

To concl.ide the future of the autolllob le 1s stuck rn the sarne d lemma as rt was 100 years 
ago rt rs ,.mce1 ta n The fate of the ICE veti1cle is 1nev1table a<. ,s the co1np ete takeover of the 
EV However we can not exoec t the EV to be per·11anent as tl1e means 1n wt11ch they are fab 
"1C,1ted cllt' far from eco friendly. Our planet does not ha"P an infinite supply of rr,aterials and 
its dtlllosphere will not always be so forg1v11 g Experimentation rs cfet11me11ta to the 
progressron of the autoP1obile and the maintenance of our planet. Elect11f1cat1on of our 
vehicles rs Just a stepping stone and a representation of humanity's Journey to carbon 
neutrality So EV s - a fad or the future7 EV's have a lot of evolving to do before their 
successor 1kes over alt 10lrg•1 EV s will one day become old tech due to therr untold 
u11cleanl1r ess Pert aps the ways 111 which we produce 11ydrogen and elect, 1c1•y will one day 
be a resL•lt of renewable, clean 5ources, although this seems unlikely particularly the 
production of hydrogen So yes EV'c; are the future JdSt not for long 
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AO1: Selection of topic
There is consideration of the initial idea, and the candidate weighs up three options for his 
project.  He decides to look at electric cars and has identified some initial research with a 
number of sources identified in Project Proposal Part A. The aims and objectives are not 
clearly stated in the early stages of the project and there is a basic outline of the intentions 
for the project.  The preliminary research identified is just enough to raise this into the mid 
band for AO1. 

AO1 Score: 3 

AO2: Planning, monitoring and developing 
The production log is completed, but it is not detailed or precise.  There is some evidence of 
the plan being developed and at MPR there is evidence of some changes to the title and 
reasons for the development.  However, overall, the planning lacks detail on how things will 
be achieved, and the aims lack clarity.  There is an additional “planning log” submitted, but 
this is correctly identified as “simple” by the supervisor.  When judged holistically there is 
just enough evidence to meet the mid band, but insufficient evidence to move the mark up 
the band. 

AO2 Score: 5 

AO3: Demonstration of research skills
There is no bibliography at the end of the report, but a table of nine sources is included 
together with a list of quotations.  The source table does not include scrutiny of the sources, 
rather just giving a brief summary of what they contain.  There is no evidence of the 
candidate considering reliability or possible bias, for example Elon Musk is quoted without 
any consideration of his vested interest in electric cars.  The evidence for research skills is 
limited as a result. 

AO3 Score: 4 
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AO4: Analysis and application of research 
The project plan does not develop to give clear and detailed aims and objectives.  
Nevertheless, it is clear that the candidate is a car enthusiast, and he has carried out some 
research that is presented in the report.  A large portion of the report is a descriptive history 
of the motor car. There is an attempt to link the developments from horse and cart to motor 
cars and the start of cleaner transport, but the writing lacks clear statistics on emissions.  
The candidate moves on to look at electrical cars and other possible alternatives, such as 
hydrogen, but it all lacks clear evidence to support the points made.  The candidate has 
developed a response to the title and produced an appropriate outcome with sound 
communication. There is also a conclusion presented based on the evidence found in the 
report. However, the inadequacies are significant enough to mean that the mark cannot be 
placed highly in the mid band and this outcome is a good example of how the limitations of 
the planning and research impact on the quality of the outcome.

AO4 Score: 10 

AO5: Evaluation of product, process and self 
The candidate makes a good attempt to reflect on his own personal learning in the 
summary and reflection.  Certainly, the candidate has benefited from the EPQ process and 
learnt some valuable skills. There was also some useful evidence in the presentation slides 
and there is some reflection on aspects of the report findings, although this could have been 
addressed in greater depth. 

AO5 Score: 4 

Total mark 
26/60 

Commentary 
This candidate has produced a project that fits the E grade descriptor.  (Please see page 16 
of the EPQ specification for a full list of the grade descriptors.)

Grade E
Students identify their project and produce a workable plan. They show some organisational 
skills in completing the project. There is some evidence that they have responded to 
guidance given. Students use a limited range of resources, analyse some of the data and 
apply findings. Some links are made between the sources of information and the themes of 
the project. Students partially implement the project plan. They demonstrate some 
knowledge of the project area. They give some thought to the way the final outcomes have 
emerged and to their own strengths and weaknesses in carrying out their project.

The questions and answers in Presentation Record Part B are entirely focused on the 
project topic.  This was a missed opportunity to support the candidate.  The questions and 
answers should also cover the project process and can therefore produce evidence to 
support marks for AO1, AO2 and AO3.   34
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