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Summary 
 

This business aspect document focuses on explaining the most important parts of making the project 

work smart-bike economically feasible. The product consists of a kit that can be mounted to almost 

any bike to convert it into an electric bike. Additionally, various smart features to enhance the 

biking experience will be implemented in combination with this kit.  

The primary target customers are found to be people who already own bikes but cannot or doesn’t 

want to buy a new electric bike but still wants some assistance with their biking. To win over these 

customers factors such as ease of use, price and smart features are found to be the important factors.  

The market is found to be quite underdeveloped and the competitors consist mainly of start-up 

companies with a small market share.  

The product is far away from done and development of various sub-parts of the project is still under 

development, after they are finished the parts must be patented to ensure the freedom to operate. 

Various conformance aspects are also discussed, and it is crucial that the product development 

process tracks and follows these rules and standards.  

The team developing the product is found to have clear strengths with flexibility and resources 

available but there are weaknesses in matters such as working time and narrow specialization in the 

team’s knowledge.  
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1) Business idea 
 

Product 

• Universal and easy to install conversion kit that will transform a regular bike into an e-bike 

• Biking computer for monitoring different parameters, smart features 

o Mobile app possible in the future 

 

Customer 

• People who don’t want to invest for an e-bike since they already own a regular bike 

• People who cycle actively 

• People who would like to cycle more, but think it is too exhausting 

• People who are interested in their biking statistics or performance 

 

Customer benefits and purchase reason 

• Conversion kit is much cheaper than complete e-bikes (this might be true even if buying a 

regular bike and the conversion kit) 

• Instead of buying new and expensive e-bikes, the customers can utilize their existing bikes 

and convert them into e-bikes 

 

Competitive advantage 

• Friction drive -type conversion kit can be installed to almost any type of bike compared to 

other solutions (wheel hub drive is the most universal solution) 

• Friction drive installation can be performed by a common cyclist (however, wheel hub is 

even easier to install) 

• Differentiation from competitors with smart features and data 

• Little alternatives at the Finnish market 

• Local support 

 

Revenue logic 

• One-time purchase for the kit 

• Pricing could depend on nominal power, battery size and additional smart features 

• Batteries lose their performance over time, so spare batteries 

o If batteries are not removable from the kit, customers would need to purchase a new 

kit when the battery is dead 

o Batteries could be fitted with non-standard connectors, they could be of uncommon 

shape or type, so that customers cannot buy 3rd party batteries 

o If battery specifications are not released to the public, customers don’t know what 

type of 3rd party batteries to replace the originals with 

o Batteries shouldn’t be too durable, so that spares are needed more often 

• Accessories and spares 

• Chargers for batteries 

• Collect data from users using smart features and sell it to other companies 
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2) Product/service 
 

An e-bike conversion kit is a product that allows to transform a regular bike into an electric bike. E-

bike assists the cyclist with pedaling with an electric motor, hence it makes cycling significantly 

easier. This motivates people to use their bikes more for their daily commuting, which is an 

affordable and environmentally friendly alternative compared to using private cars and public 

transportation. People would also get more exercise, if they decided to switch to e-biking.  

 

Friction drive -type e-bike has the motor placed directly on the wheel of the bike, while other 

required components can be placed quite freely to the bike. This construction allows a nearly 

universal conversion kit that can be installed to almost any type of bike without special expertise or 

tools. Other nearly universal alternative to friction drive is wheel hub motor, but this type of 

conversion kit is out of our scope, because of limited resources during this course. Since users can 

transform their existing bikes into e-bikes, a conversion kit is much more affordable than buying a 

new e-bike. 

 

Since the conversion kit requires sensors for its operation, various “smart” features can easily be 

implemented around the core product. Users could, for example, study their cycling performance 

and statistics of their travels, get suggestions on how to improve their biking or change the amount 

of motoring assistance. This could motivate the potential customers to begin e-biking and the 

current users to increase their biking. 

 

 

3) Market situation and competitor analysis 
 

E-bikes in general have a growing market share. However, a conversion kit from a normal bike to 

an e-bike is not a widely known product. Conversion kits can be divided into 3 categories 

 

1) Hub motor kits, where front wheel is replaced with wheel containing the propulsion system. 

2) Mid-drive kits, where the propulsion system is placed near the pedals. 

3) Friction-drive kits, where the kinetic energy from a motor is transmitted to the wheel via friction 

 

While a friction-drive kit is developed in this project, all other types of conversion kits are 

considered in this analysis. The reason is that the kits serve the same function, and another type of 

kit can be replaced by another. Thus, they all compete for the same market share. 

 

Potential Customers and market sales 
 

According to a survey [1] by Finnish Transport Agency (2011), bicycle was a method of 

transportation in 15% of journeys with length of 1km...3km and for all journeys 8%. As the number 

has been growing, bike usage for all journeys can be estimated to be 15% in 2018. The same survey 

states that every fourth day, one journey is travelled by bike on average per capita. This could be 

approximated that every person uses bike two times a week. This implies that biking in general is a 

common method of transportation. 
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As the e-bike is targeted at any regular cyclist, especially those who need the extra assist, it can be 

assumed that the potential market is very vast. The e-bike can basically be ridden by anyone 

without having an insurance or driver’s license. Since the product is supposed to meet the EU e-

bike regulations, the number of potential customers is almost as high as the number of people in the 

EU. However, the real number of potential customers is going to be a lot less and will depend 

primarily on how good our product is and how well our marketing succeeds. To get a good grasp of 

the interest in our product we should conduct a survey. It can be assumed that every potential 

customer buys only one product, so the numbers of potential sales is the same as the number of 

potential customers. 

 

Customer purchase decision process 
 

Technical factors that affect the customer decision include: 

 

● Legislation. A normal bicycle can be turned into an e-bike, and it might still be 

 considered a normal bicycle by the law. If the kit meets the  legislation requirements, 

it instantly gains a greater target audience. Kits meeting the legislation requirements have 

advantage over other ones, as there will not be any need for a mandatory traffic insurance 

and/or registration. 

○ The requirements are    

■ Motor power < 250W. 
■ Motor must only assist when the rider is pedaling. 
■ Motor does not assist pedaling after a speed of 25km/h is reached.    

○ Kits that don't meet these requirements also exist, but they are not considered bikes 

in the Finnish  legislation.   

○ Riding such a bike would require at least a traffic insurance.  

● Amount of assistance. This describes the amount of torque assisting the pedaling.  

● Assist time. Tells how long the kit can work without a recharge. Depends on the battery size 

and the power draw of the kit. 

● Ease of installation. Some kits require hours of installation work, while some kit 

manufacturers claim that their products can be installed in  seconds.  

● Reliability. Overall product operational reliability, including component durability and 

absence of harmful design flaws and software bugs.  Also describes how well the product 

can withstand different weather conditions, dirt, and physical hits.  

● Other optional features, like sophisticated smart features. 

 

The customer selects their product mostly based on these properties. Since customers have different 

needs, some emphasize other features more than others. When the customer knows what kind of kit 

he/she wants, they will make their decision based on the available products on the market. Also, 

attributes like product price, reputation and reviews affect the final decision; the customer may not 

select a product that suits their needs most if it is for example too expensive. 

 

Competitors 
 

Rubbee. Rubbee Ltd develops a friction drive based e-bike conversion kit. Main features of their 

product include easy installation, modular battery, regenerative braking, and ride statistics sent to a 

smartphone app. The battery consists of one to three modules, giving the kit a ride range of 16 to 48 

kilometers. The maximum output power with 3 battery modules is 350W and maximum speed 
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32km/h. Thus, a bike equipped with a Rubbee may not be considered a bicycle by law. 

Interestingly, a Rubbee with less than three battery modules has a speed limit of 25km/h and an 

output power of 250W, which might mean that installing a third battery module requires that the 

rider has a traffic insurance. 

 

Price: £300 = €340. 

https://www.rubbee.co.uk/ 

https://www.kickstarter.com/projects/1732543648/make-your-bike-electric-the-new-rubbee-x/ 

 

Swytch. The Swytch packages contains a front wheel, which has an embedded 250W electric 

motor. Features include pedal and breaking sensors, LED display, and a front light. Almost all 

electronics are fitted into a single package called Power Pack that is placed in a waterproof bag in 

the front of the bike. The speed is limited to 25km/h making it legal in the EU. Also, a more 

powerful version with a manual throttle exists meant for US markets. Like Rubbee, Swytch has an 

emphasis on easy installation. As it is not a friction drive device, a higher efficiency and reliability 

could be assumed. Once installed, the power pack can be easily attached or removed, which 

converts the bike into an e-bike or vice versa. The amount of assist can be easily controlled with the 

front panel. It does not include any additional “smart features”. 

 

Price: $349 = €285. 

https://www.indiegogo.com/projects/swytch-convert-any-bike-into-an-ebike-electric#/ 

https://www.swytchbike.com/ 

 

eBay. eBay has a relatively large selection on e-bike conversion kits for sale. Their main advantage 

is price: the products may not have fancy features and might be hard to install, but they are cheap 

compared to alternatives. For example, one kit without the battery costs 170€ and seems to be EU 

regulations compatible. In addition to prices, the large selection gives eBay an advantage to 

companies that sell just one product. The product reliability could be their disadvantage; usually 

large companies like eBay, under which other vendors sell their products, cannot ensure that the 

product quality is what the customer might be expecting. 

 

Price: Varies from €100 to €2000 

https://www.ebay.com/ 

https://www.ebay.com/itm/26-Elektro-Fahrrad-Umbausatz-Heckmotor-36V-250W-Ebike-

Conversion-Kit-Vorderrad/272843786744?hash=item3f86c1c9f8:g:fHwAAOSwTQtaFT82 

 

 

Size, background and profitability of the competitors 
 

Most competitors in the market are small start-up companies, none of which has a dominating 

market share. The amount of money raised for Swytch is $364 950, which gives a good idea of the 

company size, considering that they sell the kits by means of crowdfunding. As they sell products 

from single conversion kits to ready e-bikes costing over 1000 USD, it can be estimated that 300 to 

https://www.rubbee.co.uk/
https://www.rubbee.co.uk/
https://www.kickstarter.com/projects/1732543648/make-your-bike-electric-the-new-rubbee-x/
https://www.kickstarter.com/projects/1732543648/make-your-bike-electric-the-new-rubbee-x/
https://www.indiegogo.com/projects/swytch-convert-any-bike-into-an-ebike-electric#/
https://www.indiegogo.com/projects/swytch-convert-any-bike-into-an-ebike-electric#/
https://www.swytchbike.com/
https://www.swytchbike.com/
https://www.swytchbike.com/
https://www.swytchbike.com/
https://www.swytchbike.com/
https://www.ebay.com/
https://www.ebay.com/itm/26-Elektro-Fahrrad-Umbausatz-Heckmotor-36V-250W-Ebike-Conversion-Kit-Vorderrad/272843786744?hash=item3f86c1c9f8:g:fHwAAOSwTQtaFT82
https://www.ebay.com/itm/26-Elektro-Fahrrad-Umbausatz-Heckmotor-36V-250W-Ebike-Conversion-Kit-Vorderrad/272843786744?hash=item3f86c1c9f8:g:fHwAAOSwTQtaFT82
https://www.swytchbike.com/
https://www.swytchbike.com/
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1000 units have been pre-ordered. Similarly, by figures from the Rubbee Kickstarter campaign, 

estimation of 200...300 sold units can be obtained. 

 

 

Most important competitive factors  
 

As our conversion kit is friction-drive based, our key-feature should be easy installation. As the kit 

is planned to have features based on artificial intelligence, we should probably try to differentiate 

from our competitors with additional software-based features. Also, we should try to keep the 

component cost as small as possible, to gain advantage over the current price level of the competing 

products. 

 

4) Intellectual property 
 

“Freedom to operate” is a process by which a company ensures their commercial production 

without infringing the intellectual properties of others. An absolute guarantee of freedom to operate 

is never possible but there are ways of minimizing the risk to running into obstacles later on. 

Usually for new products it is done early in the development process to avoid wasting valuable 

resources. 

  

The concept of an e-bike is not a new one and before filing a patent for our product we must ensure 

our freedom to operate. This starts with searching for other patent documents that would prevent the 

realization of initial ideas. Corporate FTO analysis is done by employing a third-party for a legal 

guidance but for this project no such resources are available. 

  

Standing patents like US3921741A prevent us to securing a motor assisted electrical bicycle patent, 

therefore we will concentrate on the various smart features of the bike and optimizing them for this 

specific use. A certain artificial intelligence algorithm will be implemented together with a display 

of information provided for the user. This solution falls into “invent around” category, which 

implies making changes to the product to avoid infringing IP of others. 

 

Product protection Possibilities 
 

Probably the simplest way to protect our work is by keeping it secret and not disclosing any vital 

information to the public. This is crucial before the project is completed and not a single legal 

document is released to the public. Although this method is not without flaws, but it is the most cost 

effective solution for small projects as our current one. To legally ensure that not a single person of 

a group or outside it would violate IP rights, a non-disclosure agreement (NDA) can be signed. This 

is a rather quick and reliable method for medium sized projects that requires occasional help from 

certain individuals. 

  

To protect the project legally, several solutions are possible. One is to file a patent which is a costly 

and time-consuming procedure usually requiring a third-party counseling or a rigorous research on 

standing patents.  A moderate solution is to file a utility model, which is a similar solution to a 
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patent, but it is faster, cheaper and simpler to complete. This is suggested for small scale concrete 

inventions and probably it suits our product the best. 

  

 

Trade secrets 
 

·        AI code 

·        Motor model and specifications 

·        Controller specifications and tuning 

 

 

5) Product development and technology 
 

At the point of making this business plan, there are many undecided factors about the final product. 

For example, is still unclear if we can make a 3-D printed motor to use in the drive system or if it is 

too inefficient and big to use in a commercial product. The main parts that will be used in the 

system also just arrived and the integration of these parts to a system is still quite far away from 

being done. Therefore, we must make some assumptions and estimates in how the final product will 

behave and look.  

What separates our project from the closest rivals is that we are developing and distributing the kit 

in Finland. This means that we can provide service locally in the Helsinki area. Another benefit is 

that we can develop our marketing scheme especially for the Finnish market situation. Additionally, 

we are trying to make the bike “smart” which means that we are developing our own software that 

will give us a competitive advantage compared to hobby kit rivals. 

In order to accomplish the product, the converter and control system needs to be finished and 

integrated with the motor that we choose to use. This will take work from all five group members 

with differing tasks from both the motor, control and mechanical fastening point of view. We also 

must choose the final pricing model and decide on things such as how we are going to distribute the 

product. 

 

 

6) Comformance 
 

An electrically assisted bicycle, referred to as pedelec, is defined as a bicycle that has maximum 

output power of 250 Watts. The maximum speed of the bicycle when the electrical assist is toggled 

on is 25 km/h and if the speed of the bicycle exceeds this limit, the electrical assist must toggle off. 

In addition to these requirements, the electrical assistance may only function when the rider is 

pedaling. Electrical bicycles that comply with these restrictions there is no need to get a traffic 

insurance, as they are technically categorized as bicycles [2]. Electric bikes defined as above are 

excluded from the European Union Regulation No. 168/2013 relating to the type-approval of two or 

three-wheel motor vehicles [3].  

On the other hand, if an electrical bicycle does not comply with these restrictions, a traffic insurance 

is required as this kind of electrical bicycles are technically categorized as mopeds. In addition, the 

maximum output power for this kind of electric bikes is limited to 1000 Watts. For example, if an 

electric bicycle is not operated as pedal assisted, but rather using a throttle on the handlebar, it falls 
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into this category [2]. Electrical bicycles of this kind are referred to as E-bikes and they fall within 

the scope of Regulation No. 168/2013 and require a type-approval [3]. However, because our 

product is categorized as a pedelec this Regulation is not of importance for us. 

For all sorts of bicycles, the bicycle must be equipped with reflectors in the front, on the back, and 

on the sides of the bike. Additionally, the bike must have a headlight and a bell. The headlight may 

be attached to the bike or to the rider [2].  

The battery and the motor in an e-Bike result in several risks that do not exist in a conventional 

bicycle. Therefore, rules and regulations have been developed in the European Union for electric 

bicycles. The official standard for pedelecs in European Union is EN 15194 “Electrically Power 

Assisted Cycles”. The newest revision of EN 15194:2017 was released in 2017 and it brought 

massive changes to the standard. Before this revision, EN 15194 concerned only the electric parts of 

the bike and standard 14764 “City and Trekking Bicycles” would have to be used for the bicycle 

part [4]. The new revision of EN 15194:2017 now covers the complete electric bicycle and 

additionally, the standard is now harmonized under the Machinery Directive 2006/42/EC [5]. The 

Machinery Directive defines the essential health and safety requirements relating to the design and 

construction of machinery such as pedelecs. Before releasing the pedelec into market or service in 

European Union, it must comply with the Machinery directive [4]. What harmonization essentially 

means is that if the electric bike complies with EN 15194:2017, it will presumably comply with the 

Machinery Directive. It is good to note that compliance with EN 15194:2017 is not required by 

most European member states. However, the compliance with requirements of maximum speed of 

25 km/h, maximum continuous output power of 250 Watts and the Machinery Directive is a legal 

obligation. 

In addition to everything mentioned above, the pedelec needs to comply with Electromagnetic 

compatibility, Battery, Product safety, and RoHS Directives. The Directive 2014/30/EU relating to 

Electromagnetic compatibility places limits on the electromagnetic emissions caused by the 

equipment. The purpose of this directive is to ensure that it does not disturb radio and 

telecommunication or other equipment. Additionally, the Directive also defines the required 

immunity to interference to ensure that the equipment is not disturbed by radio emissions [6]. The 

manufacturer must apply his own methodology for the EMC assessment and prepare technical 

documentation to demonstrate evidence of compliance with the requirements and have that 

documentation available. 

The Directive 2006/66/EC defines the actions to collection, recycling, treatment and disposal of 

batteries. As our pedelec is equipped with a Lithium-ion battery, this standard needs to be 

accounted for. The Directive requires the producer, i.e., a person placing batteries on the market in 

an European member state, to take back and dispose of used batteries for free of charge for the end 

user. In case of industrial batteries, in which Lithium-ion batteries fall into, European member states 

may agree to other financial arrangements with producers. The directive also sets requirements for 

the label of the batteries, including the symbol indicating “separate collection”, which is the crossed 

over trash bin. Lastly, all producers of batteries must be registered in their European member state’s 

national register [4].  

The Directive 2001/95/EC is the General Product Safety Directive and its basic principle is that 

manufacturers of equipment must make sure that the products put on the market are safe. It is 

assumed that if our product conforms with EN 15194:2017 it also conforms with the General 

Product Safety Directive [7].  

The Directive 2011/65/EU is called the RoHS Directive and it applies to pedelecs. It restricts the 

use of certain hazardous substances in electrical and electronic equipment. The products that 

comply with this Directive contain no lead, mercury, cadmium, hexavalent chromium, 

polybrominated biphenyls, polybrominated diphenyl ethers, bis phthalate, benzyl butyl phthalate, 

dibutyl phthalate, or diisobutyl phthalate [8].  
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If the product complies with the Machinery Directive 2006/42/EC, the EMC Directive 2014/30/EU, 

and the RoHS Directive 2011/65/EU, it can be granted the CE marking. All products including 

electrical components sold in ETA countries must be equipped with the CE marking. The CE mark 

provides that the product conforms to all the safety, health, and environmental regulations set in the 

European Union. The CE mark enables free movement of the product within the European 

economic area. 

Lastly, the Directive 2012/19/EU is the Waste Electrical and Electronic Equipment (WEEE) 

Directive. It is aimed at improving the collection and recycling of waste. The main objective of this 

directive is to protect the environment and public health by preventing the adverse effects of waste 

electrical and electronic equipment.  Additionally, the Directive contributes to sustainable 

development by reducing overall impacts of resource use [9].  

The Lithium-ion batteries used in the pedelec must comply to standard IEC 62133-2:2017 which is 

“Secondary cells and batteries containing alkaline or other non-acid electrolytes – Safety 

requirements for portable sealed secondary lithium cells, and for batteries made from them, for use 

in portable applications – Part 2: Lithium systems”. 

To comply with the Directives required for CE mark, the converter of the pedelec needs to be 

designed according to the EMC Directive. This is not accounted for in the current stage of design. 

The Lithium-ion battery we are using does comply with the IEC standard and it is marked 

accordingly. No substances forbidden according to the RoHS Directive are used in the pedelec, so 

no modifications are required concerning that. The Machine Directive requirements are not 

accounted for at this stage of development yet, as the Directive requires markings on the bike 

indicating several attributes such as maximum output power and maximum assisted speed. 

 

7) SWOT-analysis  

Strengths 

Product development staff 
The developers background in electrical engineering gives the product a unique advantage in the 

technical aspects of the product when compared to the product developed by competitors using only 

“hobby”-knowledge and readymade components. Furthermore, the product development staff is 

relatively large. 

 

Support and Working-space 
The team has a unique position since it has a good support staff and utilities it can use. Examples of 

this include feedback and help from the instructor and possible startup-help provided by Aalto-

university. Further examples include other advisors giving advice in matters such as 3-D printing 

and access to Lab-facilities.  

 

Flexible organization and product 
Since the team is small and not bound by any contracts and the capital invested is small the product 

is flexible for changes according to the market situation. This is a factor that is crucial in a team that 

has such a narrow product range.  
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Weaknesses 

Narrow staff knowledge 

All members of the product development team studies Electrical engineering with a focus on power 

electronics. This means that the knowledge in matters such as marketing, mechanical design and 

legislation issues requires a lot more time and resources to complete than if the team was diverse 

with different study paths. 

 

Lack of office times 

Because the course has flexible working times and we all have different coursework and personal 

life schedules it can be difficult to coordinate enough “face to face” working times which is 

required to keep everyone involved and up to date. Compared to a traditional team with set office 

times this is a weakness. 

 

Opportunities 

Developing market 

Since we are early adopters in the electric bike kit market, we have some unique opportunities to 

develop ways to get a bigger market share when or if the market size takes off. However, this is not 

easily done and being an early adopter should not be seen as having a big advantage compared to 

new businesses.  

 

Transport changes 

The world, and especially the EU has very strict directives for the coming decades to reduce 

pollution and go for greener alternatives of transportation. This could for example mean that in the 

future cars are completely banned from the cities which will make more people bike in their daily 

lives which can increase our market size. 

 

Threats 

Traffic and insurance legislation 

The EU and especially Finland is known for having very strict traffic and insurance laws that can 

frequently change. It is possible that ebikes can be viewed as dangerous which can lead to 

unfavorable laws or insurance demands that can make our product less attractive or in worst case 

illegal.  

 

Substitutes 

Mid-drive electric bikes have some advantages over our product, they are sold as a complete 

package, so the bike size is correctly dimensioned to handle the motor and because the mid-drive 

can make use of the bike-gears it is more effective than the friction drive version. It is possible that 

these bikes start performing so well that our product is seen as inferior even though it is cheaper 
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8) Risks in the product development 
The purpose of this chapter is to identify the biggest risks and what we can do to prevent and react 

to these risks. This is illustrated in Table 1. below. 

 

Table 1. Risks in the product development 

Risk Probability Severity Action Prevention 

Team member 

absent 

Medium Substantial Reassigning of 

work and changing 

the schedule/project 

plan. 

Everyone knows what is 

expected of them and in case 

of absence you are expected 

to spend more time working 

in later parts of the project. 

Material 

damage 

Medium Minor Buy/make new part. 

Make change in 

schedule if part is 

critical.  

Everyone knows the tolerance 

of the equipment they are 

using and works in a calm and 

calculated manner in the lab. 

Injury or 

Electrocution 

Low Critical Seek medical care Ensure everyone knows how 

to work safely in a lab. 

Problems with 

material 

acquisition.  

Medium High Try to work on 

something that 

doesn’t require the 

parts in questions. 

Order things in time and 

account for shipment time in 

the project schedule. 

The estimated 

times in 

schedule are 

wrong. 

Extremely 

High 

Medium Re-evaluate the 

time schedule. 

Estimate the timetable as well 

as possible 

Some part of 

the project is 

too hard to 

complete 

Medium Critical Inform instructor 

and ask for 

help/tips. Modify 

the project plan 

according to 

findings. 

Reserve enough time for 

learning and planning in each 

work package.  

Budget 

doesn’t hold 

Low Critical Consult instructor. Keep a clear overview of how 

much has been spent and 

remember that things 

generally cost more than 

estimated in the end. 
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