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This project has investigated how to reshape 

two-wheel mobility in a more functional 

driven way, without losing the thrill of riding 

a motorcycle. The intitial cue was offered 

by the current rise of electric powertrains in 

the market. The opportunity of finding new 

spaces in the existing motorcycle architecture 

that could increase it’s functionality and 

safety served as inspiration for this project. 

By achieving these steps this project wishes 

to envision a product that can attract new 

audiences whilst making two-wheel mobility 

more accessible.

The current challenge Hybrid	Workflow

Inspiration Process

ABSTRACT

The process involved a variety of techniques 

that range from concept creation to 3D 

visualisation.

During the ideation phase digital and analogue 

sketching techniques were combined after 

benchmarking existing products and visualising 

through animations possible solutions. In a 

later step the design was refined using digital 

painting in addition to polygon modelling.

It has been helpful to evaluate the product in 

VR through various steps of the process, this 

provided a better understanding of the volumes 

and enabled a more accurate design of certain 

components.
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The result of the project is Flux. Combining 

unusual materials, like silicone,  with a new 

layout offered the possibility of creating a 

simple yet advanced solution that provides 

various benefits to riding in everyday life. 

These benefits range from an enhanced cargo 

capability to an easier way to swap or recharge 

the batteries. In addition, it features some 

seamlessly integrated technology improvements 

that are vowed to make riding safer, without 

compromising on the experience.

Flux

Result

Inspiration

Result

Process
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It is thrilling to be a transportation designer 

within this exciting transition phase of the 

industry. Society is approaching an era where 

autonomous driving will take over as well as 

electric and cleaner powertrains. (Tal, 2015). 

From a transportation designer perspective, it is 

therefore important to strive for this transition 

to happen as fast and effortless as possible. 

Being in the position of creating products that 

will be delivered on global markets means 

being conscious about the choices that are 

made at every stage of the design process. 

This goes from the moral responsibilities of 

envisioning sustainable products that match 

the requirements of the time, to designing 

with the ambition of making smarter decisions 

in creating seamless and more intuitive 

experiences, unravelling complexity and making 

products more accessible by reducing the 

required technical knowledge.

After being a transportation design student 

and intern for various years and having had 

internships both in design and prototyping 

departments of automotive companies, the 

author feels confident with the skillset and 

competences necessary to develop a project 

from early concept to production, for he is given 

the possibility to work on the kind of vehicles he 

feels most passionate about.

Having more in-depth knowledge of mechanical 

and physical rules that apply to motorcycle 

riding makes it easier to envision solutions that 

simplify the product to the bone.

The opportunity represented by this project is 

the one of being able to follow up and think a 

product from the initial concept to its ultimate 

form, it involves not only designing the physical 

object but also the way it is meant to interact 

with its users.

Background

INTRODUCTION
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This opportunity offers the challenge of bringing 

innovation in a segment of the market that has 

not changed radically for many years. 

It is safe to assume that the transportation 

industry is keener to stack upgrades and 

add new features rather than disrupt and 

revolutionize products, therefore this thesis 

project should be seen as an opportunity to 

bring change.

This project wishes to inspire the industry by 

showing how it is possible to create a vehicle 

driven by non-fossil fuels energy supplies and is 

produced using clean energy and repurposed or 

recycled materials, possibly fitting in a circular 

economy system.

The potential gains of having such a service 

in cities range from decreasing air pollution 

in urban areas to reducing traffic jams and 

acoustic pollution.

The author has chosen some of the UN 

Sustainable Development Goals (numbers 11, 12) 

to keep in mind throughout the design process. 

Designing mobility for more sustainable cities 

and considering the whole life cycle of the 

project for responsible production.

The idea with this thesis project is to create 

an innovative two-wheel electric vehicle using 

a simple approach, removing unnecessary 

features, and seamlessly integrating new 

technologies.

The result would be a vehicle that makes 

commuting in cities fun and easy and that can 

be both owned and used as a sharing solution.

Target for this project are those users who 

haven’t yet considered to commute in cities 

on two-wheel vehicles. It aims to invite a new 

audience to try an easier and more accessible 

way of commuting, therefore the vehicle must 

simplify the way of riding as well. This also 

means that it should be accessible to those who 

do not possess a vehicle specific license (A2, A 

in Europe), the product could offer performance 

variations related to the level of knowledge of 

the rider.

General Topic Relevance

02 03
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INTRODUCTION

PROCESS
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The creation of the content that will be 

displayed throughout the process will involve a 

different series of tools and techniques. Ranging 

from sketching to Photoshop to CAD modelling. 

The early ideation will be carried out through 

manual and digital sketching in addition to 

the creation of moodboards to help identify a 

design direction. In a second step Photoshop 

will be used to solidify some of the ideas and 

dive into a more hybrid workflow that alternates 

in between digital sketching and polygon 

modelling until the final result is reached. 

The process will be aided by the use of VR 

evaluation tools such as VRED through the 

various steps, for a more concious assesment 

of the packaging and eventually a more user-

centered outcome.

Research Process

Due to the nature of the project the research 

that follows will need to explore many different 

aspects. Topics will range from the available 

and forecasted technologies that relate to the 

transportation industry to the implementation of 

sustainable solutions to face the challenges the 

planet will be confronted with in the near future. 

In addition to that, there will be a consideration 

of the societal and economic impact of such 

project. This research will be supporting the 

afore mentioned goals of the project and will 

be a collection of information extracted from 

newspapers, articles, magazines and online 

content of different nature. It will not involve 

any direct research conducted by the author 

nor the use of any other scientific method of 

gathering information unless otherwise stated in 

the text.

The format on which this thesis project is 

constructed does not allow for an in-depth 

explanation of every topic but rather for listing 

and briefly explaining all the related and 

relevant subjects.

13



SUSTAINABILITY

The conversion to electric powertrains and 

abandon of fossil-fuels is an important step 

towards a greener future. This helps to 

substantially reduce the emissions of particles 

and gases in the air. Despite the effort from 

governments and manufacturers to put this plan 

into action there are other problems related 

to transport pollution that are of the same if 

not of bigger magnitude but are currently not 

being considered as relevant. These are, for 

example, brake dust particles and tyre wear 

as well as the fragmentation of the asphalt 

itself. (Harrabin, 2019). Brake dust specifically, 

accounts for roughly 70% of the dust present 

on our planet and only few consider this as a 

significant problem and are acting to contain it. 

One example is Clean Break Performance that 

has developed a brake pad waste collection 

system that can be applied onto car brakes 

and is able to collect 90% of the dust coming 

out of the pads in addition to improving brake 

This section of the research aims to show what problematics our planet is facing in terms of 

pollution and waste related to transportation and what kind of solutions can be applied or are under 

development. This is meant to evidence the most relevant issues to take into consideration while 

designing a mobility solution for the current and future cities.

Electrification	is	not	enough

performance. Braking using disc brakes not 

only allows for particles to be dispersed in the 

atmosphere, some of those particles remain 

attached to the brakes or rims of the vehicles 

and require toxic and acidic products to be 

removed. (Clean Brake Performance, n.d.).

Tyre wear is another problem that has not been 

tackled in recent times. Tyre manufacturers 

focus on improving performance and comfort 

of their products but rarely on their longevity. 

Despite the particles that get lost during 

usage period, the recycling industry has now 

at disposal industrial machines that are fully 

capable of recycling a tyre. Those machines, 

like the ones provided by Pallmann, are not 

only capable of recovering and separating 

the raw materials of the product but also of 

outputting them in different shapes or ways. For 

instance, rubber can be recycled into shards or 

powder enabling different repurposing options. 

(PALLMANN Maschinenfabrik, 2013).
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‘Extract, produce, consume, reproduce’.

This is the new economy model to aim for. One 

that imitates the natural cycles transforming the 

waste.

Circular economy products are built to be 

reused, regenerated and recycled.

The UN Environment Programme data shows 

that in the last 40 years the global consumption 

of material has almost tripled and many 

economies are at risk because of that. (UN 

Environment Programme, n.d.). The European 

Commission has launched the ‘Raw Material 

Initiative, RMI’ (IMA Europe, 2008) to face these 

issues and start building a circular economy 

network where waste is seen as a resource. The 

target is to maximize the efficiency of materials 

and reduce the use of raw materials. (CEN, 

2018).

The importance of design in this scenario is 

evident, reducing use of raw materials and 

maximizing efficiency requires careful and 

accurate product design.

Design can be a starting point but it is not 

enough to put this into action, consumer 

models and lifestyles must change accordingly. 

Therefore, it is important to consider social 

innovation as much of importance as 

technological innovation.

‘Social innovation is an emergent field of 

academic research and everyday practice that 

aims to meet social needs more effectively than 

existing solutions by engaging the power of 

social actors, stimulating interactions among 

them and enabling dynamic social processes.’ 

(Mont, Neuvonen, Lähteenoja, 2014).

From linear to circular Economy

15



MATERIALS

The world production of plastics has grown 

exponentially over the last 70 years, harnessing 

such a versatile material in our everyday life that 

it almost seems impossible today to conceive 

a world without it. While plastics may have 

integrated deep in our technological designing 

processes, allowing large scale production at 

affordable prices, such advancements have 

not largely spread to disposal methods for 

these synthetic organic polymers. Prior to 1990 

recycling methods for wasted plastics where 

not in use and to date only a rough 20% of the 

world plastics waste is recycled, meaning that 

the amount of recycled plastics has experienced 

a growth rate of about 0.7% per year. (Geyer, 

Jambeck, Lavender Law, 2017). 

Such growth trend does clearly not match the 

world global plastics production, as can be seen 

from the graphs below :

The transportation sector by itself, accounts 

for more than 27 million tonnes of plastics 

produced per year, meaning that in 2015 roughly 

17 million tonnes of waste were generated, 

contributing to the over 300 million tonnes of 

wasted plastics over the entire year. From such 

data it is quite simple to see that recycling is 

not only a safe option for preventing pollution, 

but also a clever way of taking advantage of 

resources that would otherwise be wasted. In 

addition to reducing C02 emissions, recycling 

helps containing fossil fuels consumption, since 

more oil is used for the fabrication process than 

it is needed for recycling ; moreover it allows 

much of the landfill space to be reallocated for 

other types of solid waste. (Our world in data, 

n.d.).

Recycled plastics

04 05
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Many organizations worldwide are working 

towards better and more efficient ways to 

recycle and repurpose plastics. Among these 

some are focusing specifically in researching 

effective solutions to remove and recycle waste 

from the oceans. Parley for the Oceans or 

Oceanworks are amidst the most relevant ones 

and have already accomplished succesful steps 

towards ocean waste collection and recycling 

in addition to the important mission of raising 

awareness among people of the gravity of this 

problem.

Silicone rubber is a hybrid between a synthetic 

rubber and a synthetic plastic polymer.

(Martiniko, 2019). Silicones impart a number of 

benefits to the products in which they are used, 

including enhanced flexibility, heat, cold and 

ultraviolet radiation resistance. In addition, other 

advantages of silicone rubber include insulation 

from electricity, compression set resistance, and 

the ability to repel water. (Chemicalsafetyfacts.

org, n.d.). Thanks to a low degradation rate 

silicone is a material that lends itself to recycling 

and repurposing. Albeit not being widely used 

in the transportation industry, it represents a 

valuable resource to take into consideration 

when designing a new vehicle.

Silicone

06
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EUROPEAN LEGISLATION

Driving licenses related to motorcycles and mopeds

All the states members of EEA must follow 

a joint legislation regarding the use of two- 

or three-wheel vehicles. These vehicles are 

categorized under the letter ‘A’ in all European 

driving licenses. The A category has various 

sub-categories, AM, A1, A2 and A.

These subcategories have different accessibility 

that depends on the age of the user and on 

the allowed power ratio of related vehicles, 

therefore they are applicable to both electric 

and fuel driven vehicles.

(European Commision, 2020)

• AM; Two-wheel vehicles or three-wheel 

vehicles with a maximum design speed 

of not more than 45 kilometers per hour 

(28 mph) and with a cylinder capacity not 

exceeding 50 cubic centimeters (3.1 cu in).

• A1; Motorcycles with a cylinder capacity not 

exceeding 125 cubic centimeters (7.6 cu in) 

and a power not exceeding 11 kilowatts (15 

hp); and motor tricycles with a power not 

exceeding 15 kilowatts (20 hp).

• A2; Motorcycles of a power not exceeding 

35 kilowatts (47 hp) and with a power/

weight ratio not exceeding 0.2 kilowatts per 

kilogram (0.12 hp/lb.) and not derived from a 

vehicle of more than double its power.

• A; Any motorcycle or motor tricycle not in 

category A1/A2.

As mentioned in the introduction, this project targets users that are new to motorcycling and have 

not previously considered it as an option. Therefore, in relation to the European norms, it is possible 

to assume that the best choice related to the power component would be a 11Kw motor. This would 

fit in the A1 category and generates enough torque and performance for the most passionate users. It 

also would enable the possibility of having a downsized version to fit the AM category and enlarge the 

target group.

18
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An electric powertrain comprises a battery pack, 

a motor/generator and a transmission. (MIT 

Electric Vehicle Team, 2008). The combination 

of these elements generates power and delivers 

that onto road surface, water or air. Of the vast 

array of components that need to be developed 

for this to happen, batteries currently represent 

the biggest challenge for manufacturers due 

to performance, volume and weight. Recycling, 

repurposing, dismantling and disposing of said 

batteries pose many difficult challenges ahead.

When a battery is not suitable anymore for 

supplying energy for a motor vehicle it usually 

has still 80% of its original capacity. This 

enables many possibilities to give a second 

life to battery packs after their usage for 

mobility is over. However, it does not fix the 

problems related to dismantling and disposing 

particularly for LIBs (lithium-ion batteries), 

ELECTRIC POWERTRAIN

which are the most adopted solutions in use 

for vehicles. (Harper, Sommerville, Kendrick, 

2019). It is also worth noting that the production 

of such batteries in the first place, generates 

Co2 emissions that are incredibly high. E.g. the 

production of the sole battery pack for a Tesla 

car has an output of 10t of Co2, whereas the 

production of a Mercedes E-class (a medium-

large sized vehicle) has a total output of 8t of 

Co2. Overall, it is still a considerable choice 

because electric vehicles typically have much 

lower life-cycle greenhouse gas emissions than 

fuel powered vehicles, even when assuming 

relatively high battery manufacturing emissions. 

(Hall, Lutsey, 2018).

08 Permanent Magnet Synchronous Motor (PMSM)

An 11Kw motor would fit in the A1 category 

and generates enough torque and 

performance for the most passionate users. It 

also would enable the possibility of having a 

downsized version to fit the AM category and 

enlarge the target group.
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Vehicle manufacturers and mobility service 

providers worldwide are currently exploring a 

new way of thinking related to the production 

of vehicles. CASE is an acronym that stands 

for Connected, Autonomous, Shared and 

Electric. These are the core principles that form 

the groundwork for reinventing mobility and 

creating a smarter, more efficient transportation 

network. The research and development 

advancements that are needed for this to be 

possible are disrupting the automotive sector 

as it has been for the past century. Considering 

these criteria is forcing manufacturers to 

reinvent themselves and dive into fields 

that have belonged to other categories of 

the industry, for example, technologies and 

infrastructure. (Fichtner, Hage, Hesse, Traufetter, 

Zand, 2019). The ‘connected’ and ‘autonomous’ 

key points are strictly related to the 

technological advancements of the last decades, 

CASE

the raise of AI, artificial intelligence, and IOT, 

internet of things, have significantly impacted 

the line of thought behind the production of 

a vehicle. If before it was possible to refer to 

the latter as mainly mechanical objects now 

software is at the origin of their reaffirmation. 

‘Shared’ refers to the implementation of a 

different business model. Albeit not abandoning 

the concept of ownership, this model relies on 

it undoubtedly less. More information on this 

topic will follow in the ‘Mobility as a service’ 

section. Finally, ‘electric’ merely stands as 

a representation of the intention of shifting 

towards more sustainable powertrains.

Due to the concrete nature of this project and 

its vicinity in time, topics related to C, S and E 

will be taken into account throughout the whole 

design process whereas autonomous mobility is 

not part of the goals of this specific practice.

09
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KPMG research data shows that EV and MaaS 

adoption are expected to rise respectively by 

94% and 42% by 2040. These statistics are 

very relevant for vehicle manufacturers and will 

play a key role in influencing how vehicles and 

related services will be designed for the future.

MaaS includes a large variety of business and 

revenue models that are going to change 

the ecosystem of mobility. This ecosystem 

will involve many more players compared to 

nowadays. OEMs, transport service providers, 

payment service providers and cities will be all 

part of the latter. (Simpson, Domke, Armitage, 

Benson, Kemp, Patel, Ataii, Dew-Veal, Dass, 

2019).

Designing for MaaS means considering a much 

broader number of variables that come into 

play. E.g. the connectivity that will enable 

services to perform efficiently as well as the 

available and forthcoming infrastructure to 

allow vehicles to operate. These are crucial 

factors to take into account at the early stage 

of the process for ensuring a future-proof 

development for any means of transport.

MOBILITY AS A SERVICE (MaaS)

“We’re now at a point where vehicle ownership – and indeed, the very concept of driving –

is becoming significantly less attractive to Generation Z.”

 

Charlie Simpson, Partner and Head of Mobility 2030 at KPMG UK.
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SAFETY

Safety concerns regarding the use of motorcycles

Here there will be a list of endangering situations for motorcycle riders and related countermeasures 

or improvements that can be carried out through design and technological applications.

11
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Motorcycles are often the smaller vehicles 

on the roads, this makes them less visible, 

generally resulting in unwanted dangerous 

situations. Distracted car drivers represent one 

of the biggest threats to motorcycle riders. 

This is due to the difference of weight in the 

vehicles in addition to the lack of a protective 

frame around the rider. Other hazards that can 

heavily impact riding are bad weather, gravel or 

sand on the road and potholes, all the former 

affect motorcycles far more than the remaining 

vehicles on the roads. (Huber, 2017).

Prevention

Despite the great improvements provided by 

technology there is still plenty of actions that 

could improve a rider’s safety and that can be 

grouped under ‘prevention’. Preventing crashes 

before they occur is particularly important 

for motorcycles as they do not offer the same 

layers of protection that a user has when, for 

example, driving a car.

Reports by the National Highway Traffic Safety 

Administration in the US show that it would be 

fruitful if more riders where to take advantage 

of the safety riding courses offered by national 

institutions. These trainings teach how to 

perform some basic handling skills and clarify 

how to behave in dangerous situations and how 

to recognize them soon enough in order to act 

against them. More than that, wearing good 

quality protection gear can in many cases make 

a big difference in the gravity of the reported 

injuries when an accident occurs. Another factor 

that can greatly contribute to crash prevention 

is raising awareness both in the riders and in the 

operators of other vehicles. The first should be 

always alert and ride as defensively as possible, 

whereas the latter should be more aware of the 

proprieties of motorcycles and how to share the 

road safely. (NHTSA, n.d.).

12
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Awareness

As stated in the previous paragraph, raising 

awareness, in riders and non is of mandatory 

importance when it comes to safety on the 

roads. Here are some solutions that can 

empower riders by helping to redirect their 

focus on what is happening on the street.

Damon Motorcycles is a recently founded 

company that puts its focus on technologies 

vowed to improve rider safety. It features 

an array of sensors that constantly detect 

everything that is happening around the 

motorbike and can give feedback to the rider 

by automatically adjusting speed or simply 

indicating near dangers or obstacles on the 

interface and through the handlebars. These 

motorcycles are also connected to a cloud 

server that collects data from all over the world 

and uses it for improving the effectiveness of 

the system’s intervention in riding. (Damon, 

2019).
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Bosch is one of the leading manufacturers 

when it comes to vehicle safety. There is an 

array of different solutions that have been 

specifically developed for improving safety 

without interfering with the riding experience. 

One of the latest additions is a system that can 

prevent the motorcycle from sliding thanks to a 

gas accumulator that can provide reverse thrust 

when expelling the gas. (McGlaun, 2018). Other 

safety solutions that are offered are ABS, MSC 

and ACC. Here is a brief explanation of what 

these systems are capable of and how they 

improve safety while riding.

15 Bosch security system

Technological Solutions

• ABS (antilock braking system) prevents 

the wheels from locking under braking and 

ensures vehicle stability and deceleration. 

This is becoming more and more common 

among high-end production bikes but 

still is only rarely found on the middle-low 

segments of the market.

• MSC (motorcycle stability control) features 

different sensors that are built to improve 

stability both in straights and corners and 

while braking or accelerating.

• ACC (adaptive cruise control) adjusts the 

speed of the vehicle in relation to the flow 

of the traffic and can prevent rear-end 

collisions with other vehicles. It usually 

works in synergy with other sensors like 

blind-spot detection. (Bosch, n.d.).
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In the case of manually operated vehicles 

there are many ways to transfer feedback and 

information to the operator without relying on 

a display. Eliminating displays can improve the 

intuitiveness of actions and ease the overall 

experience of riding. It is possible to convey 

information through other sources such as 

haptic sensations or sound, or to simplify the 

read of interfaces by merely replacing displayed 

information with the use of color.

In relation to this topic, it is interesting to look 

at the achievements made by Ultraleap, a tech 

company the specializes in haptics and gesture 

recognition. Its technology allows to send tactile 

information through the air with the use of 

sound waves and converge this in any specific 

point in space. Currently, the maximal range 

is of approximatively two meters, this makes 

it suitable for applications on motorcycles. 

Throughout the design process, the author 

will look at integrating solutions, like the afore 

mentioned ones, in the design and build a 

seamless and more intuitive riding experience. 

This is aimed at simplifying the interaction with 

the vehicle for beginners and at improving the 

general level of confidence.

Haptics and Ultrahaptics

16
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• When riding a motorcycle, the brain of the 

rider is stimulated.

• Differences in brain use and level of brain 

stimulation can be observed in motorcyclists 

who ride regularly and in motorcyclists who 

have not ridden for extended periods (at 

least 10 years).

• Incorporating motorcycle riding into daily 

life improves various cognitive functions 

(particularly prefrontal cortex functions) and 

has positive effects on mental and emotional 

health such as stress reduction.

BENEFITS OF RIDING

Active Mobility

These findings are the output of a study 

conducted in Japan by Dr. Ryuta Kawashima, 

Rui Nouchi, Taisuke Matsumoto and Yasunori 

Tanimoto at the Laboratory of the Department 

of Functional Brain Imaging, Institute of 

Development, Aging and Cancer at Tohoku 

University in collaboration with Yamaha Motor 

Co. The goal of this research was aiming at a 

“smart ageing society”.

The research showed the beneficial effects that 

can be attributed to riding and how these affect 

cognitive functions in adults. (Yamaha Motor 

Co., 2009).

In addition to this, a survey conducted by Kelton 

and commissioned by Harley Davidson showed 

what benefits riding brings specifically for 

women.

Women that ride a motorcycle feel twice as 

happy and confident as those who don’t. 

(Fleming, 2013). This survey also proved that 

motorcycles are seen as a stress reliever and 

source of happiness. 74% of women riders 

believe that their life has improved since they 

started riding. (Jansen, 2015).
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Even without considering the afore mentioned 

perks of motorcycling, riding can be extremely 

beneficial in everyday commuting, especially 

in congested cities. Research shows that ‘lane 

splitting’, the action of moving at slow speed 

in between two lanes of cars, can be profitable 

for both those who ride and those who do not 

if done in a controlled way. Data shows that 

if in a congested road 10% of the cars where 

swapped for motorcycles, the time spent in 

traffic would be cut by 63%. This constitutes a 

major improvement for everybody, particularly 

for the car drivers. (Davies, 2015). The much 

smaller footprint also comes in handy for 

sustainability reasons especially in the case of 

ICE vehicles. On top of all that, there are also 

safety advantages that come with lane splitting. 

Moving in between cars creates a shield for the 

bikers making them less likely to have rear-end 

collisions. These types of accidents make up for 

40% of motorcycle total accidents in the US. 

Accidents that happen during lane splitting also 

are less likely to cause serious injuries for riders. 

(Blain, 2014).

Commuting
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SIMPLIFICATION

Automotive styiling has become more and 

more agressive in recent times. It is the 

author’s opinion that matching the aesthetics 

requirements of the current times has led to  

vehicles that are over complexified. Intricate 

automotive shapes that unravel in space 

as a sinuous flow of surfaces require more 

sophisticated tooling and often the application 

of multiple materials. 

Complexity

18
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The NASA History Office channel on twitter 

has published some pictures that show how in 

the exploration phase behind the design of the 

lunar rover, one of the considered options was 

an electric motor scooter. (NASA History Office, 

2020).

It is possible to see from the pictures that the 

batteries where enclosed in the center of the 

vehicle and it featured a small electric motor in 

mid-drive configuration together with a lawn 

tractor-style front wheel. (Toll, 2020). Probably 

this layout came into consideration due to the 

lightness of the vehicle and its maneuverability, 

eventually though, it was beaten by the lunar 

rover.

The	first	lunar	rover	was	(almost)	a	dirt	bike!

21
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In this section there will be a list of 

manufacturers that developed interesting 

concepts that brought innovation, both in 

their products and services, in the world of 

two-wheel mobility. The aim of this research 

is to evidence valuable proposals that have 

implemented significant changes in the way 

of thinking behind the construction of a 

motorcycle or interesting new technologies.

BENCHMARKING

Relevant products/concepts

23 Cake Kalk

22 Cake Ösa+

Cake is one of the manufacturers of electric two 

wheelers that stands out on the market for the 

innovative way of thinking behind the design of 

their products.

The founding principles are reductionism and 

simplification merged with Scandinavian design 

criteria to achieve very modern and premium 

products.

It is the company’s mission to deliver high-end 

products that feature high quality components 

and offer exceptional performance. The 

aesthetics applied for these products are the 

embodiment of reductionism, geometrical and 

simple shapes that try to emphasize technical 

items instead of hiding them. (Cake, n.d.).
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NITO is an Italian start-up based in Turin that 

also specialized on the development of electric 

two wheel vehicles. Their approach focuses on 

fun and quality.

It is uncommon to see in the motorbike world 

choices like the one of putting the motor inside 

of the wheel, thus increasing non-suspended 

mass weight. The company believes that this 

isn’t a burden for vehicles that are meant for 

short commuting inside of cities and that 

this solution can be adopted to simplify the 

architecture of the vehicle and free more space 

between the legs of the user. (Vaielettrico 

Redazione, 2018).

25 NITO Nes

24 NITO N4 Concept
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Ultraviolette Automotive is one of the 

latest members of the electric motorbike 

manufacturer start-ups. It is an Indian based 

company that developed a concept named F77 

to showcase their vision about how two-wheel 

mobility should change. It features detachable 

26 Ultraviolette F77

Ubco is a company from New Zealand, 

it develops functional e-bikes with the 

peculiarity of having 2x2 wheel drive. 

Their products are sturdy and thought 

to help workers and handle off-road 

terrains.

All-wheel drive is uncommon in the 

motorcycle world, but it can offer 

some advantages on uneven terrains 

and provide a better motor-brake 

thus reducing the need to use the disc 

brakes and recovering more energy. 

(Zart, 2018).

batteries that can be charged at home or in the 

office. This eliminates the need for charging 

stations in parking lots. It also has very extensive 

list of custom settings that can be controlled via 

a dedicated application. (InSella, 2019).

27 UBCO 2x2
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29 Gogoro Network - Battery swap station

 28 Gogoro S1

Gogoro has been one of the first brands to 

introduce electric powertrains in the scooter 

segment. The brand’s focus is on performance 

and ease of use. Their vehicles are designed 

to deliver comfort and race-like torque up to 

60km/h. They also first adopted and utilized the 

battery swap technology system that simplifies 

the recharge process and makes it more 

intuitive although it requires an infrastructure 

ready to support ‘Gogoro Network’. (Gogoro, 

n.d.).

Relevant technologies
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Goodyear unveiled in 2017 a concept tyre 

named ‘eagle 360’. This tyre has a spherical 

shape and although it remains a purely 

theoretical experiment for the current time it 

shows what the benefits of this shape could 

be. It is controlled through magnetic levitation, 

this enables it to rotate in every direction. An 

additional benefit of such technology would 

be the possibility of limiting tyre wear by being 

able to constantly change the contact surface 

with the ground. (Goodyear tyres, 2017)

31 Goodyear Eagle 360° Concept

30 Yamaha’s self-balancing Motoroid Concept

Together with the advent of autonomous driving 

technologies motorcycle manufacturers must 

face the challenge of how to keep balance 

on a motorbike that is not steered by a rider. 

Although there is no production-ready solution, 

there have been some experiments that 

showcased what is currently achievable in terms 

of technology. Companies like Honda, Yamaha 

and BMW have already disclosed concepts 

that hint to a deeper exploration in the self-

balancing technologies. Yamaha and BMW have 

not explained what specific technology they 

applied for the construction of their prototypes, 

but it is highly likely that they were able to 

achieve using gyroscopes.

Here is a definition of gyroscope according 

to the English Oxford dictionary: ‘A device 

consisting of a wheel or disc mounted so that 

it can spin rapidly about an axis which is itself 

free to alter in direction. The orientation of the 

axis is not affected by tilting of the mounting, 

so gyroscopes can be used to provide stability 

or maintain a reference direction in navigation 

systems, automatic pilots, and stabilizers.’

The most unconventional proposal comes 

from Honda because the company was able 

to achieve self-balancing with a smart system 

capable of adjusting the fork angle to create 

minimal movements that keep the bike in 

balance. (Wakasugi, Nakagawa, 2017). The 

company confirmed that the system currently 

activates at speeds lower than 4kph. The bike is 

also already capable of moving on its own and 

follow the rider at a walking pace.
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The Verge TS is one of the head-turners of 

the EICMA 2019 that stands out thanks to the 

hubless wheel design that incorporates the 

motor in the rear ‘rim’. Although it isn’t the 

first time centerless wheels have been seen on 

motorbikes they definitely are not a common 

choice between bike manufacturers and that 

no one before tried merging a hubless wheel 

with an electric motor for a production vehicle. 

Another interesting feature of the TS is the face 

that it has two sets of footrests for the driver, 

allowing for the first time to choose what is the 

preferred riding style and to switch in between 

the available ones while on the go. (Purvis, 

2019).

32-33 Verge TS prototype exhibited at EICMA (above) and Verge TS Hubless wheel motor (below).
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RESEARCH SUMMARY

Motorcycles should adapt in a more seamless 

way to the needs of the user in a city. Research 

has shown how it is important at the current 

times to deliver a product that is concious 

about the environment and that can be shaped 

to match the user’s needs. It is of fundamental 

relevance to design a vehicle that empowers 

the rider rather than assuming control over 

it, therefore the technologies that will be 

considered for developing the project will be 

unobtrusive and serve as an ‘assist’. 

The UN sustainable development goals 

number 11 and 12 lay at the base of the design 

thinking that sprung the research as well as the 

development. Future generations of users will 

rely more securely on products that benefit their 

communities whilst also being responsible and 

concious about the environment.
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Goals Wishes

The goal of this thesis project is to develop 

an electric motorbike that is respectful of the 

environment not only whilst being used but 

also in the remaining stages of its life cycle. The 

author will investigate in the process how the 

interaction between rider and bike happens 

both on physical and digital level, trying to 

create smoother and more intuitive riding 

experience, also integrating solutions that would 

make it more user-friendly. The physical design 

will be dictated by an honest approach that 

focuses on reducing components where they 

are not necessary and decomplexifying the 

existing ones. 

 

The aim of this project stretches further than 

the vehicle itself. The creative process and 

outcome can possibly showcase a new way of 

thinking behind the construction of vehicles. It 

is the author’s wish to inspire the transportation 

industry by highlighting the possibilities 

behind a conscious approach that takes into 

consideration the environment and the users 

and therefore creates a less obtrusive and more 

synergic way of transportation.

The following is a list of the author’s personal 

wishes related to the creative design process 

and outcome:

• Making use of virtual reality as an evaluation 

tool during the process.

• Showcasing understanding not only of the 

form of the product but also of the physical 

and mechanical laws that apply to it.

• Learning new tools and methods to 

keep developing as a designer and as a 

professional in the future. It is important 

to constantly challenge the norm to stay 

creative and come up with interesting 

proposals.

• Not forgetting to have fun! Projects can, 

for various reasons and constrains, be less 

interesting at times or influence personal 

motivation. It is important not to get 

discouraged when facing difficulties and 

hold on to the passion that is the beating 

heart behind this profession.
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POSITIONING MAP

RESEARCH VISUALISED

Flux
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FUNCTIONALITY

The research has indicated that it is of 

fundamental importance designing a vehicle 

with a battery pack that fits in an ecosystem 

allowing for different types of charging in 

different situations according to the needs of 

the user.  

In addition, a workshop was conducted at 

The Techno Creatives that showed two of the 

most common issues with motorcycles are the 

possibility of storing the helmet and enough 

cargo space to fit grocery bags.
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ALERT

This sequence displays a 

dangerous situation on the road. 

The light interaction happening 

on the handelbar can help 

reduce the reaction time of the 

rider and brake in time.

This sequence displays 

showcases a different scenario 

in which the rider is alerted in 

advance of the presence of a 

vehicle in a blind spot.

BLIND SPOT

HAZARDS

In this sequence the motorcycle 

is intuitively suggesting a slight 

turn to avoid road hazards. This 

is done through haptic feedback 

on the handelbar.
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CONTACT This picture summarizes graphically which 

parts of the rider’s body are in contact with the 

motorcycle.

It is possible to inform other parts of a riders 

body without generating a discharge of weight.
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STORYBOARD
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The illustrations help to visualize the perks of 

Flux. From active safety and cargo capability 

to comfortable battery charging solutions.

The storyboard showcases a casual day in 

the life of the user, Anna, 32 years of age, that 

lives with her husband and newborn child.
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3

IDEATION Initial sketches
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4

5

Initial sketches
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Battery as a structure The second iteration focused on developing 

multiple ideas on some of the concepts that 

were relevant in the initial sketching phase. 

Respectively ‘Battery as a structure‘ and 

‘Lightweight’. 
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Lightweight The first theme revolves around creating a 

structure with the battery element as load 

carrying piece. The latter focuses instead on 

envisioning lightweight frame solutions that 

could be applied to the motorcycle.
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Directions
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Selected Direction

Using the early ideation as inspiration three 

CAD sketch-models where developed to define 

possible directions. The selected one was the 

first one of the three. This direction aims to 

create a visually lightweight product that still 

has a bold volume. This intention is expressed 

through the use of a transparent material that 

enables reducing the visual weight of the object.
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DEVELOPMENT

After redefining the architecture to 

suit the selected concept various 

iterations have happened alternating 

between photoshop and polygon 

modelling to define the concept.
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In this section there will be a list of 

manufacturers that developed interesting 

concepts that brought innovation, both in 

their products and services, in the world of 

two-wheel mobility. The aim of this research 

is to evidence valuable proposals that have 

implemented significant changes in the way 

of thinking behind the construction of a 

motorcycle or interesting new technologies.

VR evaluation
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batteries

(350*140*180) mm

motor

785 mm 

1410 mm 

Package
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DESIGN PROPOSAL
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The final proposal is Flux. 

It has a silicone body that 

composes the cargo space 

and creates an intriguing 

visual effect. It is hold 

together by a slim frame 

that also connects to the 

battery pack.
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RESULT
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DETAILS
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FLUX offers a series of benefits that contribute 

to creating a seamless riding experience. The 

batteries can be charged at a recharging station 

as well as taken out of the bike and comfortably 

charged at home. It offers a generous cargo 

space that is enclosed by a layer of silicone, 

this makes it easy to access and gives a gentle 

embracing feeling when the user is riding the 

bike.
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FLUX
FLUX is a lightweight electric motorcycle that is 

the perfect companion for daily life. It has been 

designed with a conscious mindset regarding 

the sustainability of its materials as well as a 

low complexity in terms of components that is 

expressed through a simple and friendly design 

language. 
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This thesis project offered several situations that 

are valuable for the author’s personal growth.

The theme of the project revolves around 

two-wheel vehicles which the author feels 

most passionate about. It has been a valuable 

lesson on how to deal with passion at a more 

professional level, having to compromise on 

choices that are taken throughout the process 

to deliver a relevant result.

The process has been aided by VR as an 

evaluation tool. This has had a significant impact 

on the vehicle’s design, it has incremented 

the attention towards the packaging as well 

as helped making choices based on the users 

rather than on form. After this experience, it is 

the author’s most firm belief that integrating 

VR tools in the design process helps raising 

attention towards details or areas that could be 

overshadowed by the use of the most standard 

tools and softwares.

During the project there has been multiple 

challenges. The first one has appeared in the 

middle of the design process where the early 

ideation / exploration had served the purpose 

of differentiating multiple directions but failed, 

at first, to concretize which would be the 

correct one due to the lack of a set architecture 

Reflection

CONCLUSION

constraint to work on.  It was possible to 

overcome this intial difficulty thanks to the 

collaborative spirit and guidance of the program 

director, Demian Horst, and the tutor of this 

project, Jonas Sandström, that have helped in 

making the correct choice to bring the project 

forward. This has, once again highlighted the 

value of the collaborative energy that permeates 

Umeå Institute of Design.

The second challenge was posed by the advent 

of COVID-19 that has had various repercussions 

on the structure of this degree project. The 

timeplan has been reconstructed to deal with 

the newfound necessities.

At first, moving out of UID’s transportation 

design studio and setting up a ‘home office’ 

has caused a shift in the daily routine. Working 

from home requires certain compromises 

on ergonomics and available tools that slow 

down the overall productivity. The author 

feels priviledged and thankful for being able 

to borrow equipment from the university that 

enhanced the available possibilities.

The second impact from the quarantine has 

affected the plans that were initially made 

togeher with the sponsoring partner. Where 

initially the project should have been more 

hands-on and revolving around the construction 

of a physical mock-up the impossibility to travel 
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and unavailability from the suppliers has forced 

the choice towards a digital-oriented solution 

that required a different effort in terms of CAD 

modelling. 

Overpassing the restrains caused by COVID-19, 

it is possible to assume that the goals and 

wishes that were set for this project by the 

author, were, to a fulfilling extent, met in the 

process. The author has had the possibility of 

developing personal design and workflow skills 

through the aid of VR as well as approaching 

and using countless different softwares for the 

first time. The result is a vehicle that could be 

prototyped with the technologies available 

nowadays and thus it meets the requirements 

that were set at the early stage.

Eventually, this degree project served the 

purpose of solidifying the author’s beliefes in 

design as well as the capability of reacting to 

unexpected and hindering situations turning 

them into opportunities.

It is the author’s wish that this project serves 

as an inspiration for those people who are 

interested in creating innovative products in a 

more creative and sustainable way, trusting the 

tools already available rather than designing by 

relying on future technologies or scenarios that 

are unavailable or uncertain.

Finally, reflecting on the specific time period 

in which this thesis project came to be, it is 

clear that there has been, in universities as in 

other complexes of all sorts, a change in the 

habits and ways of working. It is the author’s 

belief that this pandemic has served as an 

admonition worldwide for what could come 

in the near future. It mainly affected working 

habits until now, but it is believable that it will 

affect also what will be worked on from now 

on. The unfolding of these events might alter, 

at a deeper level, the areas of focus of the 

industry, and therfore subsequentially also the 

ones of student projects. In the case of this 

specific project it is difficult to predict whether 

this will storngly influence personal means of 

transportation, it poses though a bigger threat 

to the rising ‘sharing’ culture as well as towards 

public transportation. The author is confident 

that design will become an even more relevant 

tool to tackle the forthcoming issues and 

envision smart solutions to the challenges that 

society will be facing.
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