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"We are pleased to publish the first white paper on the connected e-bike industry 
in Europe!

From the first electric bikes sold a decade ago to the smartbike in 2022, this is the 
materialised evolution of an exciting industry in complete transformation.

In this white paper, I hope you will find the information and inspiration to ima-
gine tomorrow’s electric bikes. Our aim is to explain in a factual manner what are 
connected e-bikes to demistify them, in order to understand the challenges they 
offer to brands and other players of the cycle industry. Indeed, it is the electric 
bicycle that will improve our travel, democratise cycling and its practice among 
most of the population, and make mobility much more sustainable. Not because 
of connectivity as such, but by virtue of the benefits and uses that it brings.

Today, the technologies are mature, the market is ready and the demand from 
cyclists or future cyclists is there. Connected bikes are within reach for small 
companies as well as for large manufacturers, for young brands as well as for 
established ones. Connected bikes will also have a strong impact in terms of job 
creation and industry development. Indeed, smartbikes will be the established 
standard by 2025 and a large part of the technological added value, whether 
electronic or software, will be designed and produced in Europe.

I would like to thank our customers and partners who have collaborated with us 
or inspired us, and the Velco team for the work carried out and the writing of this 
white paper.

By working on a more sustainable, healthy and value-added mobility, we will 
make cycling a true industry of excellence! We are on the right track."
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CONNECTED E-BIKES, 
THE NEXT STANDARD  
IN A BOOMING MARKET



The annual growth rate of the bicy-
cle market over the period is of 8.2%, 
twice the rate of the automotive 
market, which forecasts a CAGR of 
3.71%4.
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THE GLOBAL BIKE MARKET, 
AN EXPLOSION THAT WILL 
CHANGE THE FUTURE

At a time when ecological issues are a global politi-
cal priority and when cities, heavily populated, are 
suffering the consequences of the domination of the 
individual car, consumer demand is exponential. 

1

While the automotive sector was the unbeatable giant 
of the last century, the annual bicycle sales will more 
than double new car registrations by 20301.

GROWING DEMAND 
FOR BICYCLES

We are witnessing an unprecedented shift for the 
cycle industry.

All the lights are green regarding the pro-
jections of the global bike market. 

Evolution  
of the bicycle market3:

Europe and the United States seem determined to 
challenge that status quo. Indeed, although in the 
United States 90% of bicycle imports come from 
China6, the "Build Back Better" bill, a recovery plan 
initiated by President Biden, promises to relocate 
bicycle production to the United States. 

$119.3x2 $59.3
billion in 2021 billion in 2030

69.26
of world production

million

units exported in 20215

50%

The anti-dumping laws on Imports of Chinese 
bicycles instituted since 1993 have made it 
possible to keep part of the production on the 
continent8. 

The challenge then lies in the bike industry’s ability to continue the modernisation of bicycles, increa-
sing their attractiveness and accessibility.

Faced with the challenges related to decarbonisation, 
employment* and relocation, national policies will 
continue to support the cycling sector, ensuring its 
overall growth. Like the United States, nations that 
were once bad performers in sustainable mobility are 
changing course and are also rolling out powerful 
bicycle policies, confirming the global trend.

Together, these 5 countries accounted for 
70% of total EU bicycle production in 2020. 

In 2022, the renewal of anti-dumping laws will 
allow the relocation of cycle manufacturing in 
the EU, a guarantee of quality, responsiveness 
and innovation, as close as possible to the na-
tions most committed to the development of 
cycling.

2.6 millionPortugal1

2.1 millionItaly2

1.3 millionGermany3

1.1 millionPoland4

0.5 millionBulgaria5
By 2030 globally, 60% of the world population will live in major 
cities, and this number will rise to 68% by 20502. From 2030,  
1 in 4 people living in urban areas will use cycling as their main 
means of transport. The role of cycling in the future of mobility 
is indisputable, and the global cycle market is at the dawn of 
many changes related to its very strong growth. 

*There are 4.9 employees per million euros of turnover for the construction of cycles against 1.6 in the automotive industry. (ECF report Job creation in 
the cycling Economy).

CHINA EUROPE, THE CONTINENT
OF BICYCLE CULTURE7 1ST PRODUCER AND EXPORTER 

OF BICYCLES IN THE WORLD
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THE ELECTRIC BIKE,  
THE UNDISPUTED WORLD MARKET 
LEADER

2
+12.97% CAGR  
over the period14

The Confederation of the European Bicycle Industry (CONEBI) forecasts the e-bike market growth to 
reach between 7 and 10 million units sold by 202515 (4.5 million sold in 2020).

Beyond lower labour and manufacturing 
costs, this price difference can also be 
explained by the choice of components 
such as the use of lead-acid batteries, 
cheaper than lithium batteries that are 
more sophisticated and offer a better 
weight/performance ratio.

The average price of an 
electric bike in 202113:

China

North America 

Western Europe

1

2

3

$167

$815

$1,546

China is the world’s largest producer of 
e-bikes. The country has the highest number 
of e-bikes manufactured, sold and circulating 
on its streets. 

Post-pandemic, the average distance cycled by Chinese 
users by bicycle has increased by 60%, and the ave-
rage duration of the bike ride has reached 25 minutes. 
The self-service shared bicycle model as the means of 
transport for commuting is a success in China12. 

€9.01
billion in 2021

€18.26
billion in 2027

THE E-BIKE MARKET 
IN CHINA

THE E-BIKE MARKET  
IN EUROPE

of the population use bicycles for 
their commute to work, with a 
strong appetite for e-bikes.

19.4%

Major innovation in terms of mobility, the electric 
bikes can cover 99% of urban trips, multiplying 
by 3 the average distance travelled with a mus-
cular bike. 

Within the strong growth of the cycle in-
dustry, the electric bike segment stands out 
significantly with a projection of +8% growth 
per year over the period from 2021 to 20289. 
It removes barriers related to age, gender, fitness 
and social class to make cycling more accessible.

In 2021, the global e-bike market is estimated to 
be worth at $35.29 billion. With an annual growth 
rate of around 12.6%, the market is expected to 
reach $92.19 billion by 202910. 
 
After the Asia-Pacific region, the European region 
accounts for 20% to 25% of the market according 
to different studies. That is huge when we com-
pare the number of people living in both regions11.

44%

The European e-bike market is extremely frag-
mented, with major players such as Giant Bicycles, 
Accell Group, Riese & Muller and M1 Sporttechnik 
holding less than 20% of the total market share.
This fragmentation allows for the arrival of new en-
trants and new business models, with the creation 
of numerous brands and services around the electric 
bicycle and its dynamics.

Germany, European leader of the market.

The German e-bike market should reach $5.84 billion 
by 2025.

All electric segments are develo-
ping for a complete offer adapted 
to all uses: city bikes meet the  
highest demand but mountain 
bikes and electric cargo bikes are 
also growing strongly (+66% of 
sales in Europe in 2021 and a pro-
jection of annual growth of 11.4% 
between 2021 and 2031).

of e-bike sales in Europe are held 
by Germany followed by the 
Netherlands with 21% of sales17.

On the assembly side, European factories are streng- 
thening their production capacities for electric 
bikes. The Portuguese Bike Valley is maintaining 
its leadership position of e-bike manufacturer, fol-
lowed by Italy and Germany. Poland is emerging in 
this segment (e. g. the opening of Bafang Electric 
factory in 2019 and the construction of a new fac-
tory by the giant RTE). Kevin Mayne, head of the 
European association Cycling Industries Europe, 
assures that the European dynamic is unparalleled: 
"the average price of a bicycle, the use of bicycles and 
the penetration of electric bicycles are better in Europe 
than anywhere else in the world."
A trend that is ensured by anti-dumping measures 
that allow for relocation and a future projection for 
the bicycle industry in Europe, led by electrics.
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There is no need to remind the many advantages of e-bikes compared to muscular bikes. Today, we compare 
the advantages of its use to that of a private car. The e-bike industry is facing a very favourable context for its 
development, with many opportunities:

GROWTH OPPORTUNITIES FOR E-BIKES

Better batteries and major components for 
longer autonomy and lifespan, reduced costs

THREATS FOR THE DEVELOPMENT OF E-BIKE USE

Despite a very favourable environment for its development, obstacles to cycling remain. 

These challenges call on innovation to reinvent the e-bike offer in order to meet consu-
mer expectations and increase bicycles’ potential to conquer the streets. To respond to the 
problems and obstacles mentioned above, the cycling industry will experience its second re-
volution after electrification: connectivity.

The e-bike offer has few points of differentiation beyond the choice of components. 
This leads to a price and performance war, difficult to read for newbies.

Bicycles theft is a deterrent to purchasing an e-bike, especially for premium ones. 
One in 3 people would buy an e-bike above the average price if they were sure not 
to have it stolen.

The safety of cyclists is the main stumbling block to the development of cycling. 
Road infrastructure and cities built around cars need to be rethought to improve 
flows, parking and cyclists safety.

The legacy of the personal car culture implies a profound and gradual change in 
behaviour to promote the adoption of cycling habits from an early age. While this 
creates an opportunity in the long term, it remains an obstacle in the short term.

The price of the e-bike is a result of the supply chain tensions that the industry has 
been experiencing in recent years. The bicycle industry faces the combined challen-
ges of component shortages, rising raw material prices and transport costs, leading 
to higher bicycle prices and delivery times.

Health and economic context following the
pandemic and uncertainty about fuel inflation

Local and national policies on modal shift: 
subsidies and massive investments in bike 
infrastructure

With hyper-urbanisation and traffic problems, 
cycling is the best alternative in terms of tra-
vel time, cost, health and parking

Environmental awareness to decarbonise 
transport

Diversification of the e-bike offer linked to in-
novation and lifestyles makes it possible to find 
a bike adapted to everyone: alone or with the 
family, personal, professional or leisure use...

The accessibility of an e-bike compared to 
other means of urban transport

Awareness of the importance of movement 
for health
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THE CONNECTED E-BIKE, 
THE NEW CYCLE REVOLUTION3

Connected electric bikes allow users to connect to market players. Connectivity makes the creation of new ser-
vices and functionalities possible to remove all the obstacles to the purchase and increase the attractiveness of 
e-bikes. The objective? To make it the first option of urban travel. Following the example of smartphones that 
very quickly became a reference of the category, smartbikes or connected bikes, are the new standard. Connec-
tivity and embedded intelligence enable a whole new mobility experience to boost the development of cycling.

CONNECTED LIFESTYLE

The question is no longer, "what is connected?" but rather, "what is not connected yet?" 

INCREASING BIKE ATTRACTIVENESS 
THROUGH CONNECTIVITY

Bikes are already increasingly popular, so one could wonder what’s the point of adding connectivity to the 
recipe. The answer is twofold: to increase bikes’ power of seduction, and to boost the cash generated by the 
actors of the cycle industry.

The Internet of Things is not a fad with gadgets for very wealthy populations, but has 
become a real way of life. Everything connects: houses, high-tech equipment, and even 
the smallest accessories ("wearables"); services are born every second thanks to the IoT. 

The number of IoT 
connections18 is growing 
rapidly:

Like any modern consumers, cyclists will have service requirements related to their 
e-bike during their journey: search for information, purchase, riding, parking, mainte-
nance, etc. It is no longer a bonus but a prerogative, cyclists want to live a riding expe-
rience. Now a real "statement", the choice of a smartbike is the extension of a connected, 
modern, lifestyle.

New era, new codes, new actors, new bikes. 

Services must solve the problems encountered by cyclists, facilitate their daily lives, offer 
an attractive adventure, surprise and value them. 
Many services are made possible through connectivity. Among them, smartbikes can offer 
weather forecasts to guide their cyclists in real time, and contamination maps to offer 
them an alternative route where the air is less polluted. Connected electric bikes offer to 
revitalise and modernise e-bikes to make them the bicycles of the future. 

3 of these sectors are related to the use of bikes 
and their users, which makes IoT the obvious 
ally to support the dynamics of the cycle in-
dustry. Within Smart Cities, smartbikes take on 
their full meaning. The increase in equipment 
and internet access within cities, with the arrival 
and spread of 5G, rolls out the red carpet for a 
naturally connected mobility. 

25.2
6.3 billion in 2016

billion in 2025

Transport is 1 of the 5 most connected sectors, 
as well as the Smart City, the safety of goods 
and people, health and Smart Grid. 

SERVICES TO IMPROVE THE MOBILITY EXPERIENCE

Mobility isn’t an exception to this trend towards interactive, immediate, 
100% service devices.



BICYCLE THEFT 
THE CASE OF ENGLAND 
WITH 300,000 THEFTS EACH YEAR

66% of cyclists 
use their bike 

50%
happen at home

40% of stolen 
bikes were 

locked

Only 5% of bikes
are returned after a theft

71% of cyclists do not 

70%
happen on 
weekdays25% of cyclists give up

cycling after a theft

©Asgard and Pink Bike
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Connected e-bikes offer 
concrete features to increase 
cyclist safety.

With information on critical main-
tenance operations to be carried 
out before a breakdown occurs, 
sometimes during a journey, or with 
functionalities such as fall detection 
to ensure a quick and efficient inter-
vention and care.

Connectivity allows to analyse cyclists’ traffic flows, which 
is decisive in guiding the choice of safe facilities for cycling.
This is the case for the fleet of connected electric bicycles 
on long-term rental, Véligo Location, the largest in Europe 
(more than 20,000 e-bikes deployed by the Île de France re-
gion), which states in its service regulations: "Tracking data 
may be used to analyse bicycle travel in the Ile-de-France re-
gion for use by planners or for studies on bicycle use."
The anonymised traffic data makes it possible to identify 
the times and areas of traffic congestion and accident-prone 
areas, and thus to identify the needs of cyclists in order to 
respond to them and deploy the right tools and messages to 
convert people to cycling on a massive scale.

Connectivity is a valuable tool for improving 
infrastructures, making it possible to trace 
bicycles along their routes via anonymised data. 

The overall observation is clear: there are not enough cycling lanes or safety infrastructures for cycles and other 
new mobilities. 
If some cities and territories have undertaken this mutation to deconstruct automobile habits, these develop-
ments are very heterogeneous. Findings vary between countries, with cycling nations in Europe (the Netherlands, 
Germany, Denmark) being well ahead of cycling policies with safe tracks, awareness, and training of cyclists from 
an early age. 

CYCLIST SAFETY

Track and trace is the most well-known feature of connected bikes, but it is far from being the only one 
to deter and prevent theft. Smartbikes can have an alert system, a sound alarm, a remote locking fea-
ture, etc. Connected bikes can also be traced as they send their position in real time. This information 
is useful in case of loss or theft, in order to communicate it to the police so that they can find the bike. 

BICYCLE SAFETY

According to an English government study, 300,000 
bicycle thefts are reported each year in England 
(similar proportions are found in European countries: 
400,000 thefts per year in France). The value of 
stolen bicycles has increased, with thieves targeting 
more expensive models. Bicycle thefts are expected 
to increase in the coming years, linked to stock-outs 
and to the attractivity of the resale of high-value 
e-bikes.

Return rates are very low (less than 5%), although 
they tend to increase with the introduction of bicy-
cle marking in many countries in Europe. 

However, the consequences of theft are devastating 
for the development of cycling: 66% of cyclists use 
their bike less after a theft, and 25% give up cycling 
after a theft20.

The problem of bicycle theft is a serious obstacle to the purchase and upgrading of bikes.of people would refuse to switch to cycling for safety reasons.1/4
This is the most frequently cited barrier after the purchase price when it comes to adopting an electric bicycle as 
a means of daily travel19.
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Beyond the arrival of some pure players like Van Moof or 
Cowboy and their sleek marketing, it is the recognition of 
connected bikes as a new standard by the big names in the 
cycling sector that formalises the second shock of the industry 
after electrification: connectivity. 
The most influential e-Drive system manufacturers on the 
market are making efforts to innovate in connected mobility. 
Among them Bosch, Shimano, Ananda and many others are 
committed to revolutionising e-bikes through connectivity, 
and thus innovating to make them as attractive as possible.

SMARTBIKE:  
BUCKLE UP YOUR HELMETS 
AND MOVE UP A GEAR

The giants of the automotive industry, a sector well advanced 
in terms of digitalisation and artificial intelligence, are very 
interested in the development of the e-bike and its connec-
ted version. Among many news stories on the subject, BMW 
unveiled its "Adaptive Mobility" concept with Vision AMBY, 
touting connectivity, freedom and innovation at the service 
of e-mobility. Porsche has become the majority shareholder of 
Croatian manufacturer Greyp, which has focused its produc-
tion and communication on a promise: "the world’s first 100% 
connected bike".

Major players of the industry have 
taken the emergence of connectivity 
into account.

Breakthrough proposals are emerging and demonstrate that 
connectivity is no longer at the project stage, and that players 
who want to stand out must now act quickly.

A dynamic market that does not fail to 
interest the automotive giants.
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5 MISCONCEPTIONS 
ABOUT CONNECTIVITY
This white paper aims to shed light on the real benefits 
of connectivity in the cycle industry. 
Let’s start by deconstructing some preconceived ideas...

CONNECTIVITY = 
GEOLOCATION

There’s a ROI for connectivity in the short, 
medium, and long term. Connected bikes ge-
nerate investments for the chosen solution 
and its integration, but also increase margins 
in a significant way. The price of an e-bike is 
higher in its connected version. From the cy-
clist’s point of view, higher price equals to the 
higher value perceived. It is the whole per-
ception of the range and the brand image that 
benefit from the connectivity proposal. The 
price difference compared to a classic e-bike is 
justified: connected bikes not only offer track 
and trace but improve the entire mobility 
experience. Subscriptions to connected ser-
vices represent a reasonable cost for cyclists  
(less than €10/month on average). 

CONNECTIVITY 
IS EXPENSIVE

According to IoT Analytics, there were 12.3 
billion connected objects in the world in 
2021. If you choose the right players in the 
market, you will not have any problems ope-
rating on connectivity, which has already 
been widely proven. Would you have the 
same preconception about your smartphone? 
In the event of a breakdown, connectivity 
is precisely an asset, it allows a quick and 
effective diagnosis of the bike to optimise 
maintenance actions.

CONNECTIVITY
IS NOT WORKING 

If this were not the case, giants in the cycling 
and automotive industries would not be 
interested in connected bicycles. The latest 
innovations from industry leaders prove it: 
the smartbike is the new standard for electric 
bikes. By offering an attractive and differen-
tiated offer, connectivity makes it possible to 
significantly increase sales. The value propo-
sition of connected e-bikes is in line with the 
price: beyond a richer experience, cyclists 
are reassured with an anti-theft device that 
will guarantee the sustainability of their pur-
chase. In the long term, thanks to customer 
loyalty through the relationship with the 
brand and the maintenance player, additio-
nal and complementary sales initiatives are 
simple to set up.

CONNECTIVITY 
DOESN’T INCREASE SALES

TRUE but... NOT ONLY!

FALSE! FALSE!

FALSE!

Choosing your connected solution provi-
der will be crucial at this stage of smartbike 
construction. The right partner will be the one 
who has designed intuitive tools to facilitate 
the integration of IoT products on e-bikes, 
having studied and taken into account the 
assembly constraints. What are the needs? 
What steps? What tools? What timing? From 
pairing to testing to traceability, the bike maker 
must be accompanied by an information flow 
management tool so that the assembly is fast, 
intuitive, traceable, scalable, and functional.

CONNECTIVITY 
IS DIFFICULT TO INTEGRATE

FALSE!

Connectivity allows bike brands to offer a safe and attractive experience for cyclists.  
But in addition to a suite of features, connected bikes go beyond the scope of the benefits 
for end users and create a rich ecosystem for professionals, from bike design to maintenance.

Real-time geolocation is a standard in connectivity, but it is not the only feature that 
makes a bike "smart". Connectivity is rethinking the links between the user and their 
bike, between the user and the brand, and between all the players in the e-bike industry.
Services are deployed to remove the roadblocks to the use of bikes or to improve user
experience, for instance by improving the safety and comfort of cyclists (fall detection,
maintenance forecast, statistics, weather forecasts) or to combat theft (notification of
suspicious movement, sound alarm, locking of electric assistance, etc.).
Professionals benefit from additional levers to attract and retain their customers 
(e.g. direct messages to cyclists), while increasing their commercial performance (real-
time management tools, usage information for R&D, improvement of processes with 
partners...). Connectivity creates opportunities for new services, closest to professio-
nals and riders’ expectations. 
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THE E-BIKE INDUSTRY
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CONNECTED E-BIKES,  
HOW DOES IT WORK?1

Connected e-bikes are intelligent and omniscient bikes, capable of communicating key data on their condition 
and uses. In some cases, connected bikes are also capable of receiving information and commands remotely. 
Connected e-bikes systems allow both data gathering and data mining. 

DATA COLLECTION 
VIA AN INTEGRATED IOT PRODUCT

COMMUNICATION AND DATA TRANSMISSION PROTOCOLS  
FOR E-BIKES

There are different communication and data transmission protocols, each linked to specific data types and IoT 
devices. Here is a quick overview of the common protocols.

COMMUNICATION PROTOCOLS AVAILABLE ON E-BIKES: UART AND CAN

It is a "Point to Point" link, without 
address management, which does 
not allow to connect several Masters 
and makes it quickly limiting to build 
a complex system with several actors.

The CAN bus has a very good immunity to noise and 
electrical parasites over long cable lengths, ideal in dense 
electrical harnesses, which makes it possible to get rid of 
shielded cables. It is a real data bus (vs Point to Point), so 
many devices (battery, display, lights, IoT, etc.) can be si-
multaneously connected and thus report several profiles 
and typologies of e-bike data.

The UART protocol is the 
historical one.

The CAN protocol is gradually 
becoming the benchmark for the 
electric bike market, which follows 
the automotive model. 

Connected bikes are electric bikes equipped with an 
IoT product that makes it possible to intercept and 
transmit data. The goal is to integrate a compact, 
invisible, autonomous IoT product that is easy to in-
tegrate into the production line, and simple to update 
and maintain. 

For manufacturers, it is important to choose a pro-
duct that is easy to implement on the production line, 
whether for integration, pairing, testing, or follow-up. 
Depending on the type of bike and the type of data 
needed, the choice of hardware integration will be 
different. 

An IoT product can be integrated in several different 
places of the bike (frame, handlebar, battery pack...) 
according to its specifications and those of the bike. 
The size and shape of the connected product are es-
sential to ensure its integration and durability. 
The product must be discreet to be protected and 
not to be easily spotted and removed during a theft, 
incivility or even during a rental of the bike. 



Bluetooth/BLE (Bluetooth Low Energy) is a fairly old technology (1994) that has evolved with the 
use of smartphones, and that is now extremely widespread and compatible with almost all mobile 
terminals. One of the strengths of the technology is its cost, allowing a more affordable price than 
others for IoT products. The so-called short-distance range of this technology is limited (up to 100 m)  
and usage data and functionalities are only available when the user is connected within this peri-
meter. 

Cellular technology is embedded on the vehicle, intelligence is therefore not carried by the smart-
phone. For 2G, these are frequency bands used for connected objects, which will gradually be 
supported by LTE-M (Long Term Evolution for Machines). Vehicle and usage data are automatically 
reported in real time and can easily be shared simply between several actors (cyclist and brand for 
example). Not limited by range, cellular technology allows for better reliability of vehicle and user 
safety features, statistics, maintenance information, etc.

LoRa, which stands for "Long Range Wide-area", is a low-speed network dedicated to connected objects. 
This protocol makes it possible to transmit data over a distance of up to 15 km in cities and can reach 
45 km in rural areas. The proposed service will be substantially close to that obtained with an LTE-M 
solution, with a better autonomy linked to lower power consumption, but with less responsiveness on 
the move and a lower data rate, which will make updates complex or even impossible.

Bluetooth/BLE

2G/LTE-M

LoRa

E-BIKE
CONNECTED

CLOUD

Internet 
Network

BASE
STATIONS

PLATFORM 
OR APP

GPS

2G, LTE-M

SATELLITES
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DATA MINING:  
PLATFORMS, APIS AND APPLICATIONS

The purpose of the interfaces is to provide decision-making information and information giving rise to direct 
actions or commands.

Decision-making data makes it possible to analyse 
performance (sales, margins, maintenance, product 
use, marketing actions, loyalty and customer sa-
tisfaction, etc.) in order to implement optimisation 
actions. 

Bicycle usage data will make it possible to imagine 
and design new products in line with current and 
potential customers’ expectations and uses of. 
Data also offers direct commands (sending mes-
sages or notifications, triggering a feature) within the 
interfaces, for remote real-time control.

Once the data is collected, it is necessary to translate it into information and make it readable and usable.  
The interface can take several forms: a mobile application, a web application or an application programming  
interface (API) that will allow data to be transmitted over proprietary Human-Machine Interface (HMI).

Professionals mine data via platforms dedi-
cated to their business, these are platforms 
that will allow them to optimise their reve-
nues and make the right strategic decisions. 

At individual level, the data is translated 
into information and then into services, in 
particular to increase safety, practicality and 
comfort during the mobility experience.

The IoT product is integrated into the e-bike by connecting to the electric kit. This 
connection allows the supply of energy to the IoT and the data gathering from the 
e-bike. The connection is standard if the IoT provider has made integration develop-
ments to capture data and communicate with the electrical kit. Developments are 
therefore carried out with e-Drive system manufacturers to ensure successful com-
patibility and integration.

DATA TRANSMISSION PROTOCOLS:  
BLUETOOTH/BLE, 2G/LTE-M AND LORA

IoT products must be able to evolve over time and to ensure their durability through 
regular over-the-air (OTA) updates, enabling the operation, improvement and safety  
of the device.

Data alone is useful, but the real added value comes from the services that flow from it. For example, the 
percentage of battery remaining is interesting, but the real service is to alert users when their battery is charged 
to less than 20% so that they can recharge it. In the same way, acceleration data will have little value in itself, 
unless it is interpreted in the spectrum of the fall detection service.
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THE CONNECTED ECOSYSTEM 
AROUND SMARTBIKES 2

Beyond the connectivity of the bike, we are talking about the digitalisation of the entire sector for the benefit 
of all the players in the value chain. Around connected e-bikes, a real ecosystem is interconnecting each and 
every player of the industry, offering them key services for their activity. Connectivity creates links for all the 
players in the cycle industry.

Connected e-bikes support and help all players in the bike industry to accelerate and 
secure their processes and responsibilities in the same way. The data transferred and 
evaluated on ebikes is information of great value to increase process efficiency, cus-
tomer satisfaction and brand notification. In addition, new business models such as 
predictive maintenance, access to electric bikes wind turbines and on-demand energy 
can be implemented. 

THE DIGITALISATION 
OF THE AUTOMOTIVE INDUSTRY

Connectivity has enabled cost optimisation in 
the supply chain with a reduction in defects, an 
overall acceleration of the process from design to 
manufacturing, and improvements in the delivery 
of components and purchasing process. Each actor 
in the chain accesses and adds information, which 
allows incomparable transparency, flexibility and 
fluidity. 

From a product and functionality point of view, data 
is at the center of the process. Cameras, sensors and 
computers collect data that will take up the challenge 
of the autonomous car and that are already offering 
assistance to driving and parking. Artificial intelli-
gence is developing every day to bring a predictive 
and personalised dimension to driver’s experience. 

The automotive industry has been largely 
transformed by digital technology throughout 
the value chain.

The bike industry has begun this transfor-
mation, moving in the same direction to 
optimize costs and provide a better mobi-
lity experience for cyclists.

Automotive players are increasingly interested in 
electric bikes, launching their own brands, vehicles 
or engines, which must trigger a reaction from all the 
players in the cycling sector, to protect their industry 
from the grip of automotive giants. 

At the centre of all players, brands can streamline their communication with all parties, 
thus increasing productivity at all stages of the product’s life cycle. For brands, connected 
bikes are a real opportunity for growth. 

WHAT WOULD THE DIGITALISATION 
OF THE CYCLE INDUSTRY LOOK LIKE?

Marketing costs are also optimised through a 
better knowledge of customers and their expecta-
tions. The only point of vigilance is data security, 
an area in which automotive players collaborate 
with companies specialising in cybersecurity. The 
opportunities for new services and innovations are 
endless, to ensure the safety and comfort of drivers 
and passengers. 

E-DRIVE SYSTEM 
MANUFACTURER BIKE MAKER

DEALER
MAINTAINER RIDER

BIKE
BRAND

e-Drive system manufacturers can monitor 
the performance of their engines and have key 
information on the reliability, durability of their 
products. They can then leverage usage data to 
create new products in line with end customer 
behaviour and demand.
Bike makers have connected tools to facili-
tate the integration of connected products on 
vehicles, so that the adaptation of production 
chains is as smooth as possible. Once set up, 
they can quickly pair and test products. 
Dealers, who also play a role in maintenance, 
can make an accurate and fast diagnosis, so-
metimes even remotely, through connectivity. 
They can easily communicate with brands and 
parts suppliers about defects and deliveries of 
parts to be replaced. They can analyse common 
breakdowns and participate in the improvement 
of products.
Riders have a secure, convenient, comfortable 
mobility experience, with many services that 
will encourage them to use their bicycle more 
often as a means of transport. 

The level of complexity of mechanical and electronic qualities has increased enormously in recent years 
in the automotive industry. Processes in the bike industry have not been adapted in the same way. 
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DIFFERENTIATION THROUGH INNOVATION 
TO BOOST SALES1

The real advantage of connectivity is to build and strengthen the relationship between the brand and the end 
customer at all stages, from the purchase of the bike and throughout its use. 

SEDUCE NEW CUSTOMERS
THROUGH DIFFERENTIATION

The observation is simple, the current range of e-bikes is dense and homogeneous. The strong dynamics of 
the market will not make the task any easier for the brands, for whom the challenge is clear: to differentiate 
themselves. 
Stand out from your competition to make a difference and offer a new experience. When choosing an electric 
bike, cyclists look at various basic criteria (size, position of the cyclist, weight, design, etc.) and criteria specific 
to e-bikes.

Local production, the universe and the modernity of the brand, the perceived reliability... 
Consumers choose a brand that meets their values. Brands that have initiated greener production processes 
will be rewarded with an increase in the value perceived by cyclists. Here again, standards have been imposed 
in terms of values, styles, modes of communication and only a few brands stand out.

Only the most knowledgeable cyclists will go into detail about the nature of the assistance sensors, the gearshift 
system, the disc brakes...
These criteria are now standardized and therefore easily identifiable, with a price consistency associated with 
the components of the bike. No surprises, performance comes at a cost and consumers know it. The offer is 
therefore very homogeneous, making differentiation complicated in the eyes of buyers, or even resellers who 
present a standardized catalog.

STANDARDS RELATED TO MAJOR COMPONENTS

BRAND PERCEPTION AND CHARISMA

According to a study including 200 buyers (BRAIND "Component brands are driving the growth for e-bikes")21,

31%

?
Based on this observation, how to differentiate your brand other than through 
components and price? How to increase the perceived value of the brand? How to 
attract new customers within a standardised e-bike offer?

Offering a connected bike makes it possible to seduce future customers with anat-
tractive product, truly differenciated from the usual ebikes found in stores.

62%
say that the battery 
plays a decisive role 
in the choice of VAE

75%
say that it is very 
important to choose an 
engine from a reco-
gnised manufacturer

42%
mention the 
brake system

vote for the anti-theft 
system



PART 03. BENEFITS OF CONNECTIVITY FOR E-BIKE BRANDS 35

Theft protection

Frequently using the e-bike

Cyclists safety 

The simplicity  
of daily travel 

Cyclists can activate a monitoring mode via 
their application and get access to real-time 
information on the safety of their bike.
In case of suspicious movement, they imme-
diately receive a notification, can activate 
an alarm remotely and track the position of 
their vehicle, within 10 meters of accuracy.  
In case of theft, cyclists can protect their bikes 
remotely by turning off the electric assistance 
with a single click. Such proactive services to 
deter vehicle theft are only possible through 
connectivity and are strong arguments for 
upgrading.

While brands do not have control over the 
infrastructure put in place, they can offer 
reassuring services to cyclists, such as au-
tomatic calls in the event of a fall or shock.  
With connected maintenance monitoring, 
the smartbike avoids many of the breakdowns 
that can endanger the cyclist. In the medium 
and long term, anonymised traffic and usage 
data collected by connected bicycles allow 
analysis and infrastructure improvement by 
cities and communities.

The practicality of daily travel in the city on 
a connected electric bike is very appealing. 
Travel is fast, safe and comfortable.
Connectivity streamlines the entire expe-
rience with practical and fun options, while 
using or maintaining the bike. Cyclists can 
be accompanied by the brand during the 
maintenance of the connected vehicle 
throughnotifications of preventive mainte-
nance operations to be carried out, advice 
and alerts.

Cyclists will obtain statistics on their applica-
tion, tracing their journeys through data such 
as distance travelled, elevation gain, average 
speed, amount saved compared to the price of 
fuel that would have been spent on car trips, 
CO2 not produced thanks to the use of an 
e-bike, etc. They will also be offered services 
for future trips for instance displaying weather 
forecast to leave at the right time), which will 
encourage them to use their bike more. 
To promote bike habits on a daily basis, brands 
can then set up challenges or gamification 
systems for fun and community use.

What connected bikes offer is constantly evolving. Brands will develop the features of their mobile 
applications and services within their ecosystem, which promises an ever more surprising and com-
plete experience for cyclists. For distributors and resellers, connected bikes are a real asset for sales. 
It demonstrates the dynamics of the e-bike segment with all its potential for evolution. 
The best asset in the list remains the possibility of protecting bikes against theft through to a com-
plete and effective device.Services are at the heart of the experience offered. Every user need, problem, objection  

or insight is an opportunity to create a service within connected bikes’ ecosystem.

MEET RIDERS’ EXPECTATIONS 
AND NEEDS THROUGH CONNECTIVITY

Cyclists are looking for an electric bike capable of meeting and exceeding their needs. E-bikes offer unde-
niable answers compared to muscular bikes. Connected bikes go even further to provide the best mobility 
experience.

From the cyclist’s point of view, their connected e-bike works through a mobile application on their smart-
phone, in which many services are offered to enrich the mobility experience. These services are available via 
a subscription taken out by the cyclist. Features vary by model and vendor. Here are some services that can 
be offered by a connected bike:



In the long term

In the short term

Marine D’Hollander
Marketing Manager de Qover

PART 03. BENEFITS OF CONNECTIVITY FOR E-BIKE BRANDS 37

Made stronger by a more sustainable production approach, innovating brands that 
launch connected bikes will become more attractive and will be able to increase their 
profits. 

Connectivity will raise questions of 
personal data protection, so rein-
surance points (GDPR) should be 
highlighted.

Connected bikes have become a real statement, a way for brands to express all their innovation abilities, their 
vision, and their disruption potential. Once the box is ticked in terms of the bikes’ technical performance, brands 
must offer something additional to differentiate themselves. Connected bikes go off the beaten track and position 
the brand as modern, futuristic, proactive in the extension of a lifestyle that goes beyond the sphere of mobility. 

INCREASE PERCEIVED BRAND VALUE 
WITH A CONNECTED E-BIKE

The value proposition is also beneficial for the brand image. Like Tesla in the automotive sector, it is 
innovation and audacity that establish a brand as the leader in its segment. Through product inno-
vation, the connected bikes boost all the perceived value of a brand and therefore all its products.

The value proposition is real thanks to the features and services that constitute the experience of the 
connected bike. The perceived value allows the differentiation and therefore the conversion of new 
customers. Brands start by equipping the more high-end models in connectivity, then go down on their 
mid-range models. Pricing in line with perceived value leads to higher margins on sale. 

"Buying an electric bike is rarely a spur of the moment decision. Many 
buyers view the purchase as an investment and are therefore afraid of 
theft. 
The advantage for brands to offer insurance and connectivity is to create a 
relationship of trust with their customers, and to offer them more peace of 
mind. This not only improves the customer experience but also increases 
the number of touch points with the brand. At Qover, a connected bike 
with an anti-theft device receives a discount of around 20% for the rider.
Connectivity brings benefits for both the cyclist and the insurer. For the cy-
clist, reducing the risk of theft and recovering the bike in case of theft. For 
the insurer, connectivity reduces fraud, in addition to the benefits of theft 
protection for the cyclist."

EXTEND THE CONNECTED BIKE EXPERIENCE 
WITH PREFERENTIAL INSURANCE 

Personal data is protected and strongly su-
pervised. While data create functionality, it 
must be and remain at the service of the user. 
Brands must be transparent, implement what 
they say they do and defuse fears about the 
collection and exploitation of personal data.

MARINE D’HOLLANDER
Marketing Manager of Qover
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Gender, age group, geographical area... User accounts form an interesting database to develop mar-
keting levers. Like a CRM tool, profile and usage criteria will make it possible to segment the customer 
base and send consistent and personalised messages. These segments are decisive for developing 
efficient marketing actions and boosting sales. 

In addition to better knowing its users, the brand will also have all the data to analyse the uses of 
ebikes by its customers. A gold mine to be able to design the next product as close as possible to the 
uses and needs of customers. 
Brands may cross-reference usage data with (anonymised) user profile data. Brands can there-
fore know which segment uses which bike model and how. By including connectivity, they will 
be able to adapt the performance of their new products to the expectations and uses of e-bikes, 
by segment.

KNOWLEDGE OF RIDERS 
AND USES

Through its app, the brand is strongly embedded in the mobility experience and can directly get in 
touch with its customers. The brand-customer relationship is created and maintained through direct 
communication.

With a better knowledge of its customers, brands can offer efficient measures, 
design its offer as close as possible to the needs of cyclists to build long-term loyalty 
and generate additional revenues.

The brand can call on its customers to test new features, give testimonials and feedback, launch 
challenges and challenges to enter gamification... 

The brand can encourage cyclists and boost their frequency of use with notifications when they 
haven’t used their bike for several days. 
The brand can also offer a new battery to the cyclist when it is estimated to have less than 30% of 
remaining life.
The brand also accompanies the customer in the maintenance of their bike (see next part).

CREATION OF A CUSTOMER RELATIONSHIP 
AND A BRAND COMMUNITY

THE BRAND-CYCLIST RELATIONSHIP 
CREATING REVENUE IN THE MEDIUM 
AND LONG TERM 2

The online distribution channel is expected 
to emerge as the fastest-growing segment 
with a CAGR of 10.9%22. But even with this 
strong dynamics, shops are still the main 
point of contact with cyclists. This configura-
tion deprives brands of a strong relationship 
with riders. Good news, connected e-bikes 
make it possible to create this relationship 
and to make it more profitable.

With connected e-bikes, cyclists use a mo-
bile application with the brand’s name, and 
its look and feel. 
They create an account with information 
about their profile and link their bike to the 
application. The data collected on the pro-
file and usage are transmitted to the brand, 
which increases its customer knowledge 
and allows it to directly communicate with 
its users. 

Most bicycles are sold in shops, but the 
online distribution channels are emerging, 
allowing new opportunities for brands to 
seduce riders.

The sense of belonging to a community strengthens and nurtures customers’ attachment to the brand. 
Many initiatives to create and maintain a community are made much simpler to implement through to 
connectivity. 

BIKE
BRAND

BIKE MAKER
&

DEALER 
&

RIDER

CONNECTIV
ITY

E-DRIVE SYSTEM 
MANUFACTURER

MAINTENANCE 
PLAYER
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FROM CURATIVE MAINTENANCE 
TO PREVENTIVE MAINTENANCE  
TO ENSURE CUSTOMER SATISFACTION

3
E-bikes must be maintained every 1,000 kilometres to prevent breakdowns. Maintenance is an essential 
guarantee to ensure the durability of the bike and customer satisfaction. Through connectivity, maintenance 
is both facilitated and anticipated and cyclists are guided through the maintenance of their smartbikes.

Connected e-bikes allow an omniscient approach to 
maintenance. The data reported by the bike make it 
possible to detect and understand breakdowns and 
problems encountered. 
During a failure, connectivity allows for a quick 
diagnosis, sometimes remotely. The defective part 
and the type of anomaly are identified in order to 
streamline and facilitate the whole repair process.

Connectivity will transform the maintenance offer 
of e-bikes to include preventive maintenance, en-
couraging cyclists to carry out overhaul operations. 
When previously, maintenance consisted only of 
repairing an observed failure (curative), connectivity 
expands maintenance with the predictive dimension, 
to maintain, prevent and anticipate maintenance 
operations.

MORE OR LESS INTENSIVE MAINTENANCE,
THE TOASTER AND THE PLANE

The purpose of maintenance, in general, and even beyond the cycling sector, is to maintain or restore equip-
ment so they can be fully operational. Even if no incidents occur, the use of any equipment leads to so-called 
"normal" wear and tear. Depending on the acceptability of breakdowns on a piece of equipment, maintenance 
plans can be more or less severe. 

If we illustrate with extreme examples, we have on the 
one hand so-called "critical" systems, such as planes, 
lifts and fire extinguishers. Breakdowns are not accep-
table, so a drastic and expensive maintenance plan are 
defined. On these devices, the last maintenance date 
is regularly displayed for all to see.

At the other end of the spectrum, there is your 
toaster and phone. We do almost no maintenance, 
except remove the crumbs and clean the screen... 
and we wait for them to break down because if these 
two devices break down, no life is put at risk.

AND THE BIKE IN ALL THIS? RATHER TOASTER OR PLANE?

AND PREDICTIVE MAINTENANCE IN ALL THIS?

Well, it depends! In summary, depending on the level of service we want, we will adapt 
the maintenance effort. Indeed, professional cyclists will want the highest level of per-
formance for their bike, but it will require a lot of maintenance. In comparison, Sunday 
cyclists will do some basic maintenance operations to keep their bike in good condition. 
The more one wants to achieve optimal maintenance, the more the "marginal gain" is 
reduced.

We are talking here about preventive maintenance and breakdown prevention by  
anticipating wear and tear and malfunctionss that could put the bike out of service.  
It would then require curative maintenance to repair the breakdown.

Predictive maintenance makes it possible to anticipate a future breakdown or malfunc-
tion of a bicycle. 
For this, IoT devices continuously analyse values such as vibrations, temperature, pres-
sure, etc. They will allow to plan the immobilisation of the vehicle. 

Imagine having a notification on your phone telling you that one of your spokes is 
about to break. You can choose to have it repaired at a given time instead of it happe-
ning at a random moment. Another benefit of avoiding a spoke break is that it would 
not damage your wheel, which would have been unbalanced in case of driving with one 
missing spoke. The savings (time, money, hardship) for cyclists are considerable.

It is interesting to look at what is happening in the manufacturing sector (certainly the 
most advanced in the field). With predictive maintenance costs are reduced by 10 to 
40% and the number of breakdowns halved, reports McKinsey. It is also a major ele-
ment of the so-called 4.0 industry. We note that predictive maintenance models (based 
on artificial intelligence, and more precisely, in the vast majority of cases on Machine 
Learning) are difficult to establish because of the diversity of machines and the large 
amount of data to be collected23. 
For the maintenance of a specific elevator reference, the company Kone mentions that 
it takes over a year of training before it is able to perform a fault detection, requiring 
close collaboration between internal teams. 
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WHAT ARE THE BENEFITS 
FOR THE DIFFERENT PLAYERS?

Regular maintenance with more visits and selling opportunities 
In the long term, we can imagine monitoring dashboards, as in outsourcing 
on computers

In the event of a breakdown, connectivity enables rapid diagnosis, sometimes remotely. The defective 
part is identified as well as the type of anomaly, in order to fluidify and facilitate the entire repair process.
Ordering a part, giving the right instructions to the repairer...

THE BRAND

THE FLEET MANAGER

THE BIKE SHOP

THE RIDER

Maintenance-related information can be shared with all the production players in order to automatically pool 
information and transform it into product improvements when relevant. Engine manufacturers and assemblers 
can therefore be informed in the event of errors or frequent breakdowns on certain models or parts, in particular 
related to specific uses of the bike. Brands also have this information, which is useful for future choices of com-
ponents.

By accompanying cyclists during various maintenance operations, the life of the 
e-bike is extended, making it possible to optimise the performance of the bike and 
the safety of the cyclist. 

Connectivity allows for a transparent and responsive maintenance, in curative as 
well as preventive actions.

Better experience with turnkey support 
from the brand in maintaining the bike
Increased safety with a checked bike
Satisfaction with a well-functioning, 
longer-lasting bike

Reduced downtime of bicycles
Better service for users with bikes in 
good working order
Anticipation and smoothing of mainte-
nance operations

Better image with cyclists with reliability and innovation
Help for R&D and decision making with frequent breakdown analysis

The brand supports its customer in the 
maintenance of the connected e-bike, to 
ensure its durability. By establishing levels 
(duration since the date of purchase, km 
traveled...), the brand may choose to send a 
notification directly to inform the cyclist of 
the actions to be taken during these levels.

Manufacturers or bike brands can make 
this information available to the mainte-
nance players, who can contact customers 
to offer maintenance actions at the right 
time. For dealers who also provide mainte-
nance, it is an opportunity to bring cyclists 
back to the store to make additional sales 
and offer an upgrade. 

For instance, brands can encourage 
cyclists to take their bike to servicing, 
change the wheels because the number 
of kilometres planned for the current 
wheels has exceeded... 

As an example, stores can contact 
cyclists and tell them that 1,000 km 
have been completed again, so the 
electric bike must be checked to 
ensure its maintenance. On this oc-
casion, they could offer the cyclist a 
new more powerful battery...

Users can also be informed in case of bike 
misuse or improper storage which, in the 
long run, can seriously damage it.



IS CONNECTIVITY 
THE RIGHT MOVE 
FOR YOUR BIKE 
BRAND?

Are you still unsure whether a connected 
bike is right for your brand?  
If you answer positively to these questions, 
then it’s the right direction to take!

01
Do you want to increase your 
bike sales?

06
Would you like to have key 
information for the R&D of 
your new products?

02
Do you want to create a rela-
tionship between your brand 
and your end customers?

07
Would you be interested in 
maintenance tools to save 
time and reduce costs?

03
Are you looking for differen-
tiating elements for your next 
bike?

08
Do you want to streamline the 
entire product life cycle, from 
design to maintenance?

04
Do you want to increase the 
perceived value of your bike 
brand?

09
Do you want to improve 
customer satisfaction and 
loyalty?

05
Would you like to know the uses 
and analyze the performance of 
your e-bikes?

10
Are you looking for new 
sources of income to increase 
your margins?
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This white paper has been written to introduce you to connected 
e-bikes and their benefits to the players of the cycling industry, 
especially bike brands.
As the next standard on the e-bike market, it is essential to understand 
what smartbikes really are, the digital ecosystem that surrounds them 
and the opportunities that they create to improve riders’ experience 
and drive the cycling industry’s digital transformation. 

www.velco.tech/en

IOT SOLUTIONS FOR THE E-BIKE INDUSTRY

© Photo credits 2022: Adobe Stock, Vincent Bauza

Velco is transforming mobility for sustainability by promoting cycling. Through 
Velco’s IoT products and software suite, e-bikes become smartbikes and meet the 
needs of both riders and professionals.
With a 360° vision, Velco has created an ecosystem to interconnect the players: 
motorists, assemblers, brands, fleet managers, maintenance players and cyclists. 
Velco increases the attractiveness of electric bicycles and digitises the cycling 
industry to make it a sector of excellence.


