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Introduction 
The way in which we travel is certainly different to the way in which our ancestors did; in 

the same way, the way in which future generations travel will be different to the way we 

travel now.  There are certainly developments that many people are aware of – electric cars, 

for instance. But there are also developments that much fewer people know about: 

Developing flying taxis is very much a serious consideration for companies such as Uber. 

However, we can also examine the reason behind this change as well. Until recently, 

virtually all travel developments were about speed (Getting from A to B in a shorter period 

of time.) or distance (Being able to have B as far away from A as possible). Now, these have 

become far less crucial. Rather, they have lost ground to considerations such as being more 

economical (Getting from A to B using less money) and being ‘greener’ (Getting from A to B 

with as small an effect on the environment as possible. It is now an intricate combination of 

factors, rather than the former rudimentary pair, that are driving changes in travel today. To 

answer the question what these factors are, we will look at examples of developments 

currently being developed and examine their driving causes. 

 

Travel for Everyone 
Not all travel developments will directly affect everyone; not everybody wants to go to 

space or fly in a flight suit, but there are several developments which will affect most 

people. Electric cars are in ongoing development, and with plans to ban the sale of all petrol 

and diesel cars in the UK by 2035 (BBC, 2020), they will be a serious consideration for 

anybody who wants to own a car in the future. 

Electric Cars 
Despite estimates that 85% of cars will still have an internal combustion engine by 2030 

(Kljaic, 2018) the Electric cars are certainly gaining in popularity. On 1st February 2020, there 

were 31,495 electric car charging connectors at 11,294 locations in the UK (Zap-Map, 2020). 

In comparison, the number of petrol stations in the UK has been declining since a peak of 

40,000 in the mid-1960s (UKPIA, 2015). Today, it stands at 8,358, almost 3,000 less than the 

number of electrical charging locations (UKPIA, 2019).  This is evidence of the increase in 

popularity, and a willingness to provide infrastructure for, electric cars. Across the world, 

1,000,000 electric cars were sold in the first 6 months of 2019 (Adam Vaughn, 2019), which 

is further evidence that there is significant adoption of electric cars worldwide.  

However, the bane of electric cars has always been their range. The energy density of the 

best commercial Lithium-Ion batteries, (the highest energy density useable batteries we 

have) is a minuscule fraction of the energy density of diesel or petrol [1]. On average, the 

latest electric vehicles have a range of approximately 250 miles (carwow, 2020), comparable 

to the distance from London to Durham. If one of these cars were to travel from New York 

to Los Angeles, then it would have to recharge at least eleven times. This makes electric 

vehicles far less viable for long-distance movement, such as transporting products across 

continents. 
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Thankfully, there have been some solutions proposed, with the intent to solve this problem. 

Whilst the obvious thing to do is develop better batteries, more inventive solutions have 

been also suggested. 

An Electric Recharging Lane has been proposed for motorways [2], under which there would 
be wireless charging pads which charged the vehicle as it drove along the lane. There are 
significant merits to this: By charging as a vehicle passes over, it makes it feasible for 
delivery and transport companies, as perpetual stopping would incur significant costs. Trials 
of electrified roads have already happened in some countries. In Sweden, a 2km electrified 
road was constructed, though the charging was done by a moveable arm along a track on 
the road rather than wirelessly (Boffey, 2018)  
 
The wireless charging method proposed for cars is called Magnetic Resonance. Surprisingly, 
it is almost as fast and efficient as plugging in the car.[3] This system works even if the 
charger coil and the coil being charged are up to 25cm apart, allowing it to charge cars that 
are passing over. However, this has a downside: The charger can heat up metals and living 
tissue within its charging radius, and in theory burn things like cigarette packets. (Michael Le 
Page, 2019) Practically, this has not been a problem yet with charging pads currently on 
sale, but this may be because they are for use in garages. It would not be safe to use them 
outdoors. One solution to this is to make the receiving pad, in the car, bigger. This would 
spread the effect of the charger over a larger surface area, maintaining a safe level of 
energy. (Michael Le Page, 2019) 
 
To add fuel to the fire, the batteries inside of electric vehicles (EVs) are not standardised and 

vary greatly between companies. This makes them much harder to recycle reliably. While 

these batteries have a lifetime of 15-20 years, the cars they are in do not. We are currently 

unprepared for the battery waste that these cars will produce at the end of their lifetimes. 

The EVs sold in 2019 alone could eventually lead to 500,000 tons of battery waste, “five 

times the weight of all portable batteries recycled in the EU annually” (Adam Vaughn, 2019). 

To avoid this, it will be necessary to agree on a standard for car batteries and begin to 

create infrastructure for handling the waste before it becomes a problem. 

 

Hydrogen Cars 
While they are not as popular as electric cars today, a survey of 1,000 senior automobile 

industry executives in 2017 revealed that most of them thought that hydrogen fuel-cell 

powered cars would do better in the future than electric cars. (Dominic Frisby, 2019) 

However, Elon Musk unashamedly, perhaps rather complacently, disagreed with this in a 

TED interview in April 2017. He stated that he believes that “fuel cells… won’t last much 

longer,” (Musk, 2017) though it is crucial that we consider the fact that he is a proponent for 

electric vehicles and the Chief Executive Officer of Tesla, Inc, so he is likely to be much more 

sceptical of technologies that rival his own. 

In stark contrast to the infrastructure available for electric cars, there are only 17 active 

hydrogen stations in the UK. However, in terms of mass, Hydrogen contains about three 
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times as much energy as petrol, though by volume, even when highly compressed, it 

contains a quarter of the energy of petrol. However, this is still significantly more than that 

of a Lithium-Ion Battery (See [4] in Appendix) 

In addition, sourcing hydrogen without emitting greenhouse gases can be expensive: The 

most environmentally sustainable method of producing hydrogen is electrolysis (Office of 

Energy Efficiency and Renewable Energy, U.S. Department of Energy, n.d.). This is the use of 

electricity to separate hydrogen atoms from water molecules. However. in order to supply 

the necessary amount of electricity cleanly, large sums of money must be spent on 

renewable energy generation, such as wind and solar farms. This means that the cost of this 

electricity will increase and the effect of this would eventually reach the consumer, the 

ultimate decider on whether this technology will be adopted. 

Riversimple - a UK-based ‘sustainable car company’, as stated on their website – believe 

that the cars of the future will be neither exclusively electric nor exclusively hydrogen but 

reap the benefits of both in one vehicle [5]. (Riversimple, n.d.) 

This would solve the range problem that is inherent to battery-powered vehicles whilst also 

reducing the effect of the high cost of hydrogen. 

Electric or Hydrogen 

To make a conclusion on whether electric cars or hydrogen cars will be the future of 

everyday travel, it is important to consider both the views of proponents of the industry, as 

well as the opinions of science and economic journals. While Elon Musk and Riversimple will 

undoubtedly be optimistic about electric and ‘sustainable’ cars, respectively, the financial 

journal MoneyWeek is likely to be more conservative in their views as their primary purpose 

is to provide financial advice and profitable options to invest in for their consumers. They 

must be cautious to avoid risking their reader’s investments. 

Drawing on the above research, there is certainly evidence and logical reasoning to support 

both electric and hydrogen cars. Although reality does - on occasion - sway from reason, I 

believe that hydrogen vehicles will gain in popularity, if not in the city-car industry, then in 

at least in the truck and heavy-duty vehicles industries because of the energy density of 

hydrogen. Electric vehicles, despite their disadvantages, are going to keep gaining in 

popularity, certainly by the time that countries, such as the United Kingdom, begin to place 

bans on diesel and petrol cars. It is unlikely that hydrogen cars will surpass electric cars in all 

areas of the automobile industry, but that hydrogen will become the diesel of tomorrow – 

used for heavier and typically transport related tasks. 

The key driving factor of sustainable cars is the mounting evidence that all aspects of life, 

including travel, must reduce their carbon footprint in order to avoid a climate catastrophe 

(Ortiz, 2018). This is the reason that environmentally conscious early adopters of electric 

and hydrogen cars are choosing to buy from more sustainable brands. This factor is an 

extremely recent one – it only began to appear in a significant form in the late 20th Century 

(Revkin, 2018). Never in history has somebody chosen to use one thing over another 

because it produces less carbon dioxide than another. 
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Autonomous Cars 
The idea of cars that do not need a driver has been around at least since the 1920s. In 1925, 

Houdina Radio Control [6] demonstrated a radio-controlled car on the streets of New York 

City (The Milwaukee Sentinel, 1926). Until recently, they had simply been a figment of 

espionage films.  

It is important to note that there certainly are self-driving cars already on public roads. 

Many cars, even if not classed as self-driving, do have automatic features included in them. 

The ever-unreachable crossing has always been to make driverless cars – cars that require 

no driver – although this too seems to be coming into arm’s reach. 

General Motors [7] have filed for permission from the United States government to exclude a 

steering wheel from their new vehicles (Mogg, 2019). Although this seems like a very official 

and formal move, this is likely a publicity stunt to attract people’s attention to the self-

proclaimed reliability of their autonomous cars, which are yet to gain significant traction in 

the general consumer market. However, it should not be disregarded entirely: They would 

not have filed for such permission without sufficient grounds to justify a need for it. This 

marks a milestone that has eluded autonomous car manufacturers for decades; they have 

never been able to make cars that can function with zero human input – there has always 

been a need to have a human on standby. 

Paradoxically, the public opinion on the reliability of such technology is likely to become 

more ambivalent from such bold statements, as (whether logic or illogical) there is a 

seemingly innate human fear of lack of control.  

The driving causes of automobile autonomy are safety and comfort. Both have been causes 

for travel developments throughout history and themselves are not new; it is the way in 

which safety and comfort are achieved that is revolutionary. By 2021, Volvo is planning on 

manufacturing a car in which the passengers, including the driver, are able to eat, sleep and 

watch movies on their way to their destination (Huddleston, 2018). The safety of the car is 

improved by using good self-driving artificial intelligence because they cannot become 

distracted or drink-drive – in the UK alone, an estimated 8,600 people were injured or killed 

during crashes where at least one of the drivers involved was over the alcohol limit in 2017 

(Ames, 2019). A change to autonomous cars could lead to lives being saved, although AI has 

made fatal mistakes in the past as well (BBC, 2018) [8]. 

 

 

 

Cambridgeshire Autonomous Metro 
Travel is also developing on local scales. The Cambridgeshire Autonomous Metro (CAM) is 

an in-development ‘smart metro-style network’ with the purpose of providing ‘clean 

autonomous public transportation’ (Gardner, 2020) [9]. Cambridge, as well as many other 
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cities around the world, is growing at an unprecedented rate and, as inherent to economic 

growth, an ever-increasing number of people are commuting into Cambridge.  

As somebody who lives in Cambridge, I see traffic jams along the roads in Cambridge every 

day: The magnitude of air and noise pollution that these vehicles generate is certainly not to 

be discounted, even on a local level. The effects of pollution along main roads has been 

shown to stunt growth and lead to other negative health effects, such as cancers (Laville, 

2019). This study, performed by King’s College London, is likely to be reliable and thorough, 

as it was performed by a very prestigious university, and may even be slightly conservative 

with their statements, as to avoid any possibility of scandal or error. 

The Cambridge Autonomous Metro is designed to link up parts of Cambridgeshire and 

Peterborough, including Haverhill and Huntingdon, so that people, particularly those who 

commute regularly, can travel in and out of the city quick, efficiently and sustainable. 

Whilst this is a welcome innovation, it is perhaps a little late; people have become used to 

using their cars every day and the traffic jams have become a normality rather than an 

occasional discomfort.  

The health effects of pollution are more central factors to local developments as local and 

national governments have greater power to make cities environmentally cleaner than 

consumers do. These health effects are less crucial factors in sustainable corporations 

because when a handful of people buy a sustainable car from that corporation, the city 

remains polluted. Governments, on the other hand, can enforce large scale changes, and 

since they have the power, and responsibility, to combat these health effects they gain a 

greater weight as factors for consideration. 

Hyperloop 
Travelling across a country regularly can take up a lot of your time, particularly if you live in 

somewhere like the USA. This is the key driver behind the development of ‘Hyperloops’ [10].  

Hyperloop was originally jointly published by SpaceX and Tesla (both of which Elon Musk is 

CEO of) as an open design, meaning that other companies can develop and use it (SpaceX 

and Tesla, 2013). The way that it works is by propelling a capsule, filled with either cargo or 

people, along a low-pressure tube - possibly hundreds or thousands of miles long – at up to 

670 mph [11], approximately ten to fifteen times faster than traditional rail (Hyperloop One, 

n.d.). 

In addition to providing revolutionary speeds, hyperloop is also capable of being completely 

carbon-free, provided that its electricity sources are from also from carbon-free sources. 

Furthermore, it will also use less electricity than today’s High-Speed and Maglev [12] systems, 

as the latter require energy across the entire track, whereas hyperloop only needs it at 

certain sections along the tube. 

Speed, arguably the most ancient driving factor for travel developments, is the key driver for 

Hyperloop technology. Being able to travel at 670mph without having to travel to an airport 

and wait for take-off and landing is the unique selling point of Hyperloop; very few other 

technologies can offer something similar. Furthermore, with the increase in public 
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awareness about the carbon footprint of flying (Timperly, 2019), environmental 

sustainability also plays a role in the development of Hyperloop as it can offer a lower-

footprint travel method than both planes and trains! 

Travel for the Individual 
Some forms of travel are designed to be for one person only, specialised to a narrow 

market, or otherwise less common than the developments explored in the previous section. 

In this intermediate section, we will explore what is driving developments such as 

hoverbikes, flying taxis. (These are both in active development and are even being tested in 

the real world.) Whilst (for the foreseeable future) most people will not have access to 

hoverbikes and flight suits, we must explore the driving causes for their development as 

they involve factors which the first section has not explored. 

Hoverbikes 
Aside from simply appearing futuristic, hoverbikes have pivotal practical uses as well. The 

Emirate of Dubai is training police crews on hoverbikes [13], which they have obtained from a 

start-up company called Hoversurf as part of a deal made in 2017. The electric hoverbike, 

officially called the Hoversurf S3 2019 Hoverbike, can reach a safe flying altitude of sixteen 

feet (almost five metres). This is where the unique edge of the hoverbike comes in: it would 

allow police officers, on very short notice, to fly over traffic jams at 60 mph, which are a 

common occurrence in Dubai, where drivers are said to spend twenty-nine hours waiting in 

traffic jams each year (Maceda, 2018).  

However, Chris Monti at DroneDJ is much more sceptical about these hoverbikes, claiming 

that it is a publicity stunt. His article highlights the danger around the lack of propeller 

guards on the hoverbikes, as the propellers could cause serious injury to both the driver and 

people in close proximity to the hoverbike (Monti, 2018). However, since the hoverbikes will 

be five metres above ground, Monti exaggerates the likelihood of a passer-by being struck 

by one of the propeller blades, though his arguments about the driver being injured or the 

vehicle crashing are agreeable. Since these are police vehicles, it is important to remember 

that they will likely get attacked or shot at during a chase by criminals, so safety should be 

of utmost concern.  

The optimistic view that Page adopts is arguably less reliable than Monti’s as Page is a 

journalist for CNN, and in order to gain readers, it is inevitable that they will be bolder and 

more auspicious in their articles. However, Monti’s cynical view is more reliable because 

scepticism is less likely to attract attention, so it is likely that Monti wrote this article out of 

honesty rather than to attract publicity. 

The practical driving factor of hoverbikes is their ability to cross various types of terrain, 

including a road littered with hundreds of cars, which is not uncommon in Dubai. Whilst 

policing is linked to safety, it is for the protection of victims of crime, rather than the safety 

of the person in the vehicle. Of course, there is also the obvious recreational factor to 

hoverbikes, though it is not likely that they would be developing at such a pace if this was 

the sole factor. 
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Flying Taxis 
The company producing hoverbikes for the use in Dubai, Hoversurf, is also planning on 

producing flying taxis in the future. Their project, codenamed ‘The Formula Project’, aims to 

produce a 5-seater flying electric vehicle called ATAAS [14] (Air Transport As A Service). The 

vehicle will have foldable wings and be compact enough to fit in a regular car parking space. 

Hoversurf also say that their ATAAS will be safer than cars as it can monitor both nearby 

ground and air vehicles (O'Neil, 2017). 

The cost of this vehicle to the owner of the vehicle is calculated to be $0.29 (£0.22) per 

kilometre (Hoversurf, 2019), though it will be more expensive for the client as the cost of 

the actual vehicle and profit will also become part of the tariff. For comparison, Panther 

Taxis charge a minimum of 20p per 175 metres (Panther Taxis, n.d.), which is equal to £1.14 

kilometre, more than five times the cost required to run the ATAAS.  

Also, existing giants Uber and Hyundai have begun to collaborate to produce a 5-seater 

flying taxi of their own. Hyundai’s electric Vertical Take-Off and Landing (eVTOL) craft, called 

a Personal Air Vehicle (PAV), will be able to travel at up to 180 mph, 25 mph faster than 

ATAAS is planned to be, and has been on display at the annual CES convention in January 

2020 (Hawkins, 2020). Uber plans on beginning a form of air taxi service in Dallas, Texas and 

Los Angeles, California by 2023. However, large companies often look to gather publicity 

and these estimations should be looked at with some scepticism: perhaps 2023 is too soon 

to reasonably expect any significant form of airborne taxi service. ATAAS has an advantage 

over Hyundai’s PAV as the latter will require a dedicated landing and take-off area and air 

taxi stations will have to be built, whereas ATAAS can park in any regular car parking space. 

The driving cause behind flying taxis is that when somebody wants to travel ten miles, they 

go by car, but when somebody wants to travel 100 miles, they take the train or a plane. The 

issue with trains and planes is that they run on a timetable and people must spend time 

waiting for their respective vehicles. Not to mention that the latter have a crushing effect on 

the environment when compared to trains – even a journey on a diesel train produces, on 

average, 84% less carbon than flying (Katwala, 2019). The introduction of flying taxis would 

allow rapid and completely electric travel to anywhere within a radius of up to 60 and 186 

miles on a single charge of the PAV (Hawkins, 2020) and ATAAS, respectively (Hoversurf, 

2019). Whilst this would not remove the need for international or long-haul flights, these 

taxis could reasonably charge themselves during a trip, since it only takes five to seven 

minutes to charge Hyundai’s PAV (Hawkins, 2020), multiplying their range. 

To summarise, the driving cause for flying taxis is speed, but not the same kind of speed as 

Hyperloop aims to achieve. Rather, it aims to achieve greater speed by having less idle time, 

which is a regular problem with planes and trains. 
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Travel for Humanity 
The aim of this ultimate section is to examine the technologies, as well as the causes that 

drive them, that are designed to extend the horizons of humanity. We will explore different 

rocket propulsion systems, such as fusion engines and solar sails, and investigate the driving 

causes between each one. 

Helical Engine 
The helical engine is a propulsion system capable of accelerating to 99% the speed of light 

(Cartwright, 2019). It can be imagined as a ring sliding along a rod inside of a box [15]. The 

ring is propelled from one end of the box to the other, colliding with the sides on each 

oscillation. In normal circumstances, the box would be pushed an equal amount in both 

directions, and not accelerate. However, Einstein’s theory of special relativity allows for an 

object’s mass to change when accelerated close to the speed of light; if the mass of the ring 

is heavier when it hits one side than the other, then the box will accelerate in the direction 

of the side hit by the ring when heavier. 

However, some scientists argue that this breaks some laws of physics – even the designer, 

David Burns, is not confident that the design will work in practise. However, despite being 

possibly flawed it is still able to provide us with valuable insight into the cause for 

attempting to achieve a helical engine, even if it itself is unachievable.  

The driving cause for the helical engine is unmistakeably the desire to achieve extreme 

speeds. However, unlike the developments happening for speed for the general population, 

the underlying objective of achieving speed using a helical engine is to help quench the 

insatiable thirst for knowledge that scientists and much of humanity have.  

Solar Sails 
Solar sails function in a similar way to traditional sails used on ships back down on Earth: 

they are extremely light, large and thin sheets of reflective material [16] designed to capture 

light particles (photons) which are travelling in the same direction as the spacecraft. In a 

similar way to wind sails, the sails can be aligned with light (rather than wind) sources and 

generate thrust when each individual photon collides with the reflective sheet, enacting a 

minuscule force on the spacecraft. 

The effect of each individual collision is tiny, but when billions of photons are colliding with 

the sail and there is no air resistance to slow the craft down, solar sails are actually capable 

of accelerating to twenty per cent of the speed of light [17]. (The Planetary Society, 2019) 

Unlike the helical engine, solar sails have been successfully tested in space. LightSail 2 was a 

spacecraft launched in June 2019 and proved the concept of solar sails by raising the height 

of the spacecraft’s orbit using only the sails. Since the Planetary Society is a registered non-

profit organisation, which successfully completed the test of solar sails, it is reasonable to 

trust the information that they give on their projects. 

The driving cause behind solar sails is not just speed. Whilst it is impressive and can bring 

about great scientific change to be able to reach twenty per cent of the speed of light, it is 
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even more impressive to be able to carry a large payload at that speed; since solar sails 

drastically reduce the required amount of fuel (this is largely only needed for take-off), it 

means that the spacecraft can carry a much larger payload to its destination. This arises out 

of humanity’s will to expand and increase their influence. While it does sound like a 

childhood dream, the people developing solutions such as solar sails are doing so because 

they want to expand humanity’s reach. This is similar to expanding humanities horizons 

(which is expanding humanity’s knowledge) but has the added nuance of power associated 

with it as well. At its core, glory is one of the key drivers of many rocket and aerospace 

developments. 

Fusion Thruster 
A fusion thruster uses energy harvested from nuclear fusion in order to provide thrust for a 

vehicle, in this case, a rocket. A British company called Pulsar Fusion have developed and 

tested a small-scale version of their planned nuclear fusion thruster and claim that they will 

have developed the technology required by 2025 (Ingram, 2020).  

Nuclear fusion generates energy in the same way as the sun: by fusing (combining) different 

atomic nuclei. This emits energy, which - when controlled – can be used to propel objects at 

extremely high speeds. Saturn V, the rocket used in NASA’s Apollo projects, had an exhaust 

velocity [18] of 6,164 mph (Kurtus, 2016). Pulsar fusion are aiming to be able to provide 

thrusters capable of reaching 40,000 to 100,000 mph exhaust speeds, as well as future 

versions with exhaust speeds in excess of 500,000 mph (Kettley, 2020). This would 

drastically change the time it takes to travel throughout space. 

However, these figures should be taken with a pinch of salt; Pulsar Fusion is a start-up and 

want to gain traction as quickly as possible. Therefore, they are likely to exaggerate 

numbers and why it is important to read these numbers with a degree of scepticism.   

A challenge which exists with nuclear fusion thrusters is the ‘nuclear’ aspect of it; rockets 

with fusion thrusters must also carry heavy nuclear shielding to protect the crew or payload 

from the radiation emitted by the thruster (Atomic Rockets, n.d.)s. Even if Pulsar Fusion are 

able to provide a fusion thruster by 2025, rocket designers may have to wait for material 

scientists to develop lighter materials to build their rocket with. 

The driving factors behind nuclear fusion thrusters are similar to those of solar sails: Speed 

and Mass. The issue with chemical rockets, which are the main ones in use today, is that the 

fuel they use is much less energy-dense than nuclear fuel. This has become an issue with the 

range of rockets, as to travel farther, you need more fuel, which makes the rocket heavier, 

requiring more fuel… This spirals out of control rapidly when dealing with very long-distance 

spaceflight. Nuclear fusion thrusters, on the other hand, would need much less of the rocket 

mass to be dedicated to fuel (albeit with more mass dedicated to radiation shielding) and 

would allow rockets to travel farther and faster. 
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Conclusion 

During the journey through travel developments that are currently being developed and 

may even exist in our lifetimes, it became clear that the driving causes for development of 

travel in this century have differences to those of the last century. In the past two decades, 

we have seen the emergence of a pivotal new driving factor: Sustainability. The importance 

of speed is no longer central and mostly only influences developments that will not affect 

most people (barring hyperloop).  

Furthermore, we have discovered that some causes for travel developments are more 

elaborate than what they first appear. As a result, we also found evidence that no matter 

how much more intelligent we become, glory will still be a factor that influences the 

greatest things that we strive to accomplish.  

Throughout the travel developments examined, the majority of the causes for these 

developments could be put into three broad categories: Speed, Safety and Distance. Each 

development was driven by a nuanced form of one or more of these categories. For 

example, the driving causes behind autonomous cars, hoverbikes and flying taxis all involved 

a form of safety. Whether it was an artificial intelligence that was better at driving than a 

human, a vehicle which improves the ability of police officers to deter crime or better 

detection of nearby vehicles, these developments were driven by an evolved form of safety. 

Likewise, hyperloop, flying taxis and fusion thrusters are either partially or entirely driven by 

a need for speed, yet each one approaches the problem in its own unique way.  

This means that the driving factors can be categorised into 3 broad categories, but since 

each development has an almost imperceptibly unique cause, almost like a fingerprint, 

there is a unique driving factor to each individual development. 

  



 
12 

 

Appendix 
[1] - A kilogram of petrol contains, on average, 46,700 kJ of energy. (IOR Energy, 2008)   
In comparison, Lithium-Ion batteries have an energy density of approximately 360-875 kJ 
per kg. (Panasonic, 2009) 
 
[2] – What electrified roads could look like in the future.  Source: (Michael Le Page, 2019) 

 
 
[3] – A Plug-In charger loses approximately 5% of energy to the environment. Similarly, a wireless 
charging pad loses under 10% of energy input. (Michael Le Page, 2019) 
 
[4] - The Energy Densities of different Substances in comparison to Volume and Mass | (Dial, Energy 
Density, 2008) 

 
 
[5] – The relative efficiencies of different energy sources against the distance they are designed to 
travel. (Riversimple, n.d.) 
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[6] – Houdina Radio Control was an American radio systems company (The Milwaukee Sentinel, 
1926) 
[7] – General Motors is one of the world’s largest automobile corporations. They are the parent 
company of Cadillac and Chevrolet (General Motors, n.d.). 
[8] – Elaine Herzberg was a 49-year-old woman who is the first recorded pedestrian fatality due to 
an autonomous car. She was hit as she crossed the road without using a pedestrian crossing (BBC, 
2018). 
[9] – The proposed links across Cambridgeshire that the CAM will travel to. Source: Cambridge 
Independent 

 
[10] – Sketch of the design of Hyperloop Alpha. Source: 
https://www.spacex.com/sites/spacex/files/hyperloop_alpha-20130812.pdf

 
[11] – A Boeing 747-400, the best-selling 747 model has a top speed of 610 mph, so a Hyperloop pod 
can travel up to 60 mph faster. (Airliners.net, n.d.) 

 

https://www.spacex.com/sites/spacex/files/hyperloop_alpha-20130812.pdf
https://www.spacex.com/sites/spacex/files/hyperloop_alpha-20130812.pdf
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[12] – A Maglev train (Magnetic Levitation train) uses magnets to repel the body off of the 

tracks, significantly reducing friction and allowing it to reach higher speeds and be more 

energy- efficient. (Boslaugh, 2014) 

[13] – A photograph of the hoverbikes that were planned to enter use in 2020. (Prigg, 2019)  

 

[14] – An interpretation of what Hoversurf’s flying taxi will look like. (O'Neil, 2017) 

 

 [15] – A simplified diagram of the Helical Engine (Atomic Rockets) 
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[16] – An interpretation of a solar sail spacecraft in space. (The Planetary Society, 2019)

 

[17] – The fastest man-made object, since 2018, is the Parker Solar Probe. It travelled at 

0.02% of the speed of light, nowhere near the, one-thousand times less than the speed that 

solar sails are able to achieve. (Allain, 2018) 

[18] – Exhaust velocity is the velocity of the exhaust gases or propellant being fired out of a 

rocket, relative to the velocity of the rocket itself. (Dictionary.com, 2020) 
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