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Abstract 

 

Public transit system is the pulse of urban life. City planners are seeking 

solutions to promote public transit due to insufficient capacity of the road 

network and related environmental problems. Cycling, as one of the 

energy efficient transport modes, has high potential to improve the 

livability and sustainability of the city. Over the past decade, a significant 

number of bike sharing programs have emerged due to the benefits that 

cycling brings. Bike-sharing systems improve the accessibility and 

connectivity to other public transit, as well as encouraging citizens to 

participate in a healthy activity.  

The cold climate and characteristic landscape forms a unique cycling 

culture in Edmonton. The purpose of this thesis is to propose a possible 

way of conducting a bike share scheme in the city of Edmonton. An 

internet-based bike sharing solution is introduced, including area plan, 

station and bicycle design, service design and marketing strategy.  

 

Key words:  

public bike sharing; sustainable transportation; bike infrastructure; 

internet-based service 
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Introduction 

 

 

The automobile has occupied a role in modern civilization for almost a century. 

According to Transportation Energy Data Book (Davis et al., 2014), the global ownership 

trends of vehicles have increased every year from 1960 to 2014. Sperling and Deborah 

(2009) estimated that the world automobile registration number will reach 2 billion by 

2020. Growing motorization has attracted great awareness in energy consumption, 

climate change, automobile emissions and traffic congestion. Thus cities are seeking 

opportunities to encourage sustainable transit modes other than petrol consuming private 

vehicles to alleviate traffic congestion and alleviate the city from car emissions.  

Cycling, as one of the mobility choices, offers more flexibility for short to middle 

distance trips compared to public transit modes like buses or trains. Compared to 

petrol-powered or electricity-powered vehicles, these human-powered vehicles require 

less energy consumption, which makes the costs more acceptable for user groups with 

incomes below the average. Despite the advantages, cycling is still not considered as a 

dominant transit option in many cities. Invented more than 70 years earlier than 

automobiles, bicycles once occupied cities and roads when private-owned automobiles 

were still extravagant luxuries for most people. The number of cyclists increased 

exponentially in the period of 1965 to 1975 in North America, later called the “bike boom” 

due to the popularity of bicycles (Pucher et al., 1999). Similarly, in the 1970s, citizens in 

China relied exceedingly on cycling that it gave the name to China as “Kingdom of 

Bicycles” (Shaheen et al., 2011). The United Kingdom underwent its bike boom in the 

1990s. However, with the growth of world economies and the motorization of 

transportation modes, the automobile took over the roads and lead to the dwindling of 
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bicycle use. Following the popularization of automobiles, problems such as traffic 

congestion, air pollution and energy consumption have materialized. Hence cities are 

seeking opportunities to reintroduce cycling to daily transit to reduce the automobile 

usage.  

Public bike share systems offer another chance for bikes. Bike sharing emerged in the 

1960s in Europe. Public bike share programs have now been implemented in 1,139 cities 

by November 2016, according to The Bike-sharing World Map (initiated by Paul DeMaio 

in 2007). Cities are bringing bicycles back to the streets by offering convenience and 

flexibility with a fair user fee. Bicycle networks connect the residential area with other 

public transit modes, to make bus and metro services more accessible. The expanded 

public transit networks is expected to motivate more citizens to use public transit services 

and decrease personal vehicle use and by providing bikes for the “last mile trip” (Toole 

Design Group, & the Pedestrian and Bicycle Information Center, 2012). For bike riders, 

the user fee of renting a public bike is far less than owning a private bike, not to mention 

the cost of maintenance. For tourist travelers who would like to have a short ride trip, 

they can undergo the distinctive experience of visiting tourist destinations by riding 

bicycles.  

Despite the benefits of traveling by bicycle, operating a public bike service and 

promoting cycling still has many prerequisites and barriers. Danger of injuries is a major 

factor preventing bike riders from riding on the road (Beck and Immers, 1994). With the 

growth of automobile use, the traffic environment for bike riders is getting severe. To 

relieve traffic congestion caused by even more automobiles, some cities dilate road 

capacity by sacrificing sidewalks and bike lanes. The result turns out to be more vehicles 

on the street and a more difficult riding environment for bike riders and pedestrians. The 

mix of bike riders and auto vehicle drivers raise more safety concern as riders are less 

protected than car drivers. Segregated bike lanes, mandatory helmet laws, and clear 
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cycling signs are ways to construct safer cycling environment. Efficient bike networks 

and quality of public bike facilities are also bicycle riders’ concerns. Cold climate can be 

another problematic reason that is causing riders to use their bicycles less. For existing 

systems, complications such as theft and vandalism of bicycles and facilities are 

problems that harm the operation of the systems.  

In this thesis, the author proposes a public bike share system for the City of Edmonton. 

The paper is organized into six chapters. The first chapter introduces the concept of 

public bike share and has a holistic view of public bike share systems in the world. The 

second chapter analyses the unique cycling culture of Edmonton. The third chapter is two 

case studies. The fourth chapter assesses the potential of conducting public bike sharing 

in Edmonton. The fifth chapter introduces a public bike sharing scheme designed for 

Edmonton, including service area, bike and station design, service design, and marketing 

strategy. Finally, the conclusion of this thesis.  
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Chapter I  
Background 

 

 

 

1.1  What is Bike Sharing? 

Public bike sharing is a service that offers individuals bicycles that are shared use with 

other users with low fees for short distance travel. Bike sharing programs are usually 

offered in a designated service area to provide the populace an alternative transit option.  

The development and evolution of public bike share programs are divided into three 

different generations (DeMaio, 2003; Shaheen et al., 2011). The first generation enabled 

users to ride a public bike without any user fees. Bikes were left unlocked and did not 

require riders to return the bike to the original bike station. The second generation was 

the coin-deposit based system that required a coin for users to get access to a bike. The 

coin would be given back to users after returning the bicycles. Riders could get a bike 

from one station and return it to any one of the stations within the station system to get 

their deposit back. The third generation, also called “IT-Based System,” collects users’ 

personal information such as phone number, personal identity information or credit card 

information to use a bicycle. Users can either activate a bike by using the membership 

smart card that was provided by the bike share company, authorizing credit card on a 

service terminal machine, or by using a smartphone application. Like the second 

generation systems, users have to return the bike back to a station. Depending on the total 

use time and different types of membership riders are holding, a user fee will be charged 

from the riders’ credit card. The third generation system is currently the most used type 

of public bike sharing system in the world.  
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There are two types of operation modes for the second and third generation systems: 

manual systems and automated systems. Manual systems are mostly recommended in 

small cities with low population density, due to the effectiveness of the operating cost. A 

manual system usually consists of bicycles, and stations which allow users to return 

bicycles to where they took it or to any other station, where staff help bike users for the 

service. To get access to a bike, users may be asked for a riding fee, fund deposit and 

personal identification by the staff. Automated systems are recommended in large cites 

and cities with high population density. An automated system is usually composed of 

bicycles and stations with service terminals and an electronic rack to lock the bikes. To 

unlock a bike, riders need coins, a credit card, or an electronic card to release bikes from 

the station.  

Most of the bike-sharing systems that many cities are using today are automated. 

Depending on the scale of the service area, the size of the system can vary from owning 

several bicycles to thousands of bicycles. The world’s largest automated bike share 

system is the one in Hangzhou, China with 84,100 bicycles at 3,336 stations as recorded 

in August 2015. The largest system in Europe is the Vélib' in Paris with 20,600 bikes at 

1,451 stations.  

 

1.2  Why Bike Sharing?  

In the past century cycling had experienced an upsurge in North America. The 

burgeoning of motorization and the growth of global economies enabled privately owned 

motor vehicles to become more accessible for households in both industrialized and 

underdeveloped countries (Schäfer et al., 2009). From 1990 to 2010, the number of 

worldwide percentage bike ownership declined from over 60% to about 40%(Oke et al., 

2015), while the ownership of motor vehicles doubled in the same period (Davis et al., 
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2014). With more preference on traveling by private automobiles, problems such as 

traffic congestions and air pollution rose. To diminish private vehicle usage public 

transportation and other sustainable transit modes are being encouraged.  

Public bicycle systems offer more flexibilities for making short distance trips. The system 

can connect to other public transit system as a shuttle service. Given an alternative transit 

option to cover the “last mile” of reaching a final destination from transit stops and vice 

versa the public transit network becomes a more accessible and attractive option (Scott, 

2009; Allen, 2012). Promoting cycling is also regarded as a way to motivate residents’ 

everyday physical activities and build a positive impact on public health.  

 

1.3  History of Public Bike Share 

The world’s first public bike share project was initiated in Amsterdam, which provide the 

model for the later bike projects in Europe (DeMaio and Gifford, 2004; Davis, 2014). 

The concept was called the Witte Fietsenplan, the White Bike Plan. The plan was 

originally conducted by a group of Dutch anarchist activities to evoke social attention 

rather than promoting public transit. Instead of today’s specially designed bicycles, 

automatic service terminals, and smart membership cards, the plan was primitive and 

haphazard. Fifty regular bikes were painted in white and released onto the street without 

any locks, free for people to pick-up and drop-off at any location in the city with no user 

time limits. Due to theft problem, only half of the bicycles were ever reclaimed.  

After the first failed endeavor, two Danish cities, Farso and Grena released a more 

systematic bike project. Bicycles were customized and installed by usage of special tools, 

which were considered as an improvement to prevent the bicycles from theft. To get 

access to one of these bikes, a coin deposit is required and was returned after dropping 

off the bike to the original station or any other station. Later the system was introduced to 
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the capital city Copenhagen, with a larger number of bicycles and more bike stations. The 

result was still discouraging due to the continuous theft problem.  

In 1998, France launched a new self-served public bike system in Rennes. The system 

requires personal identifications such as a credit card or a membership electronic key 

card to get access to a bike, instead of direct coin deposit. Thus the “smart bike” system, 

or Vélo à la Carte, became a foundation for public bike share system many cities are 

using today.  
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Chapter II  
Cycling in the City of Edmonton 

 

 

 

The City of Edmonton is the capital of the province of Alberta, sitting on the North 

Saskatchewan River. In recent decades, the population of Edmonton has had a notable 

increase from about 650,000 to nearly 900,000 (City of Edmonton, 2016). The increasing 

population brings with it problems of traffic congestion and urban sprawl.  

The city has mild weather during summer time, while the winter season that can last for 

up to five months can have significant snowfalls during this period. Due to the harsh 

climate and long-lasting winter season, Edmonton is a “winter city” of snow and ice 

(Pressman, 1985; Pressman, 1989). The Edmonton Transit System (ETS) and private 

motor vehicles are two mainstream transit modes in the city.  

 

2.1  Cycling & Safety 

There are now about 850 kilometers of street oriented and off-road bike routes in 

Edmonton, with most being shared routes (City of Edmonton, 2016). The Way We Move 

(Transportation Master Plan), the Bicycle Transportation Plan and the Active 

Transportation Policy were approved by the City Council in 1992 to build a bike-friendly 

city. In 2002, the City Council made an effort to connect all parts of the city with the 

downtown area and the River Valley by constructing a 62 km Multi-Use Trail Corridor 

(MUTC) network, together with a vast improvement of bike network (EDA Collaborative 
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Inc., 2001; Pucher and Buehler, 2006), cut by the North Saskatchewan River Valley, the 

downtown area and River Valley area has a significant connective biking network.  

Although cycling culture in Edmonton appeared decades ago, creating a bike-friendly 

city still needs further planning. Riding bikes is more regarded as a recreation for 

children, and physical exercises during weekend rather than a daily transit option. The 

long duration of the winter season and slippery icy streets makes cycling unapproachable 

for inexperienced bike riders.  

The City of Edmonton is making efforts to promote cycling and to increase cycling safety 

awareness. The ETS offers convenience for riders by providing bike racks on buses. 

Bicycles are permitted on light rail train (LRT), except for weekday rush hours (City of 

Edmonton, 2017). Bicycle racks have been placed near transit centers, schools, shopping 

malls, and other meeting places. Riders are encouraged by the city to propose requests for 

new bike rack locations. New bike routes are being added to bike networks every year. 

The City of Edmonton produced a series of bike safety education videos by using LEGO 

in 2012. All six videos attempt at educating road users about cycling safety and bike 

infrastructure use. These videos are available on the city website and YouTube and won 

the Canada National Transportation Safety Council Award for Edmonton in 2014.  

Local bike organizations run voluntary programs to support bike riders by providing bike 

rental service, self-service bike workshops, and CAN-BIKE safety courses for both youth 

and adults. Volunteers teach bike fixing techniques for free and offer tool rentals with 

low fees.  
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2.2  Winter Climate 

Due to Edmonton’s cold climate, cycling in winter needs strategies to avoid injury. 

Winter cyclists usually develop their own route by using specific passageways or ride on 

sidewalk if the bike lanes are covered with snow (Shirgaokar and Gillespie,2016). 

Shirgaokar and Gillespie conducted a research project of interviewing 33 winter cyclists 

in Edmonton, the majority of them being knowledgeable riders with an average of more 

than 7 years’ cycling experience. Results indicated that riders were affected by unclear 

bike lanes due to snow windrows left on the road and by ice that forms later if the snow is 

not removed properly, which increases the difficulties and danger level for inexperienced 

riders.  

According to research studies toward improving winter cycling (Bergström and 

Magnusson 2003; Miranda-Moreno, and Kho, 2012; Shirgaokar and Gillespie, 2016), 

rather than the cold weather itself, improving road condition and snow removing 

frequency would encourage more cyclists to ride in winter.  

 

2.3  Bike Infrastructures 

Bike infrastructures includes road infrastructures and parking infrastructures. According 

to the Bicycle Transportation Plan Summary Report (City of Edmonton, 2009) in 2009, 

on-street bicycle infrastructure includes more than 217 kilometers of separate bike lanes 

and shared-use lanes. Off-street bike infrastructure includes more that 595 kilometers of 

single-use and shared-use trails in the river valley, and more than 40 kilometers of trails 

along utility and pipeline routes.  

Throughout the city, Edmonton has provided 665 parking spaces including both bike 

stalls and on-street bike racks (Shirgaokar and Gillespie, 2016). Bike racks are mostly 
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designed for summer use rather than all-weather purpose. In Shirgaokar and Gillespie’s 

(2016) research of bicycle infrastructure supply statistics, Edmonton provides 82 parking 

spaces for each 100,000 populations. Compared to the number of 275 in Calgary and 670 

in Toronto, cycling infrastructure in Edmonton is still under developed.  

 

2.4  Bike Share History 

In 2008, a group of cycling enthusiasts started a bike share program called “The People’s 

Pedal” in Edmonton. About 100 recycled bicycles were painted red by the volunteers and 

distributed at 14 stations in the downtown area and university area. Charged with C$25 

per year, riders could get access to the lock boxes by using a code. No credit or user 

identity information was required. The volunteers changed the code repeatedly to manage 

the lock boxes in case of improper use. The program developed about 200 members in 

the summer of 2008.  

The intention of the system was to offer bikes for short one-way trips. However, after 

several months of operation, the program was devastated by theft and vandalism 

problems. Over 80 percent of the bicycles were stolen, some parts such as bike seats 

disappeared, while many members were complaining that they couldn’t find a bicycle. 

Due to the voluntary system of the operating team, the number of volunteered mechanics 

failed to fulfill the demand of repairing damaged bikes. In December 2008, only 5 of the 

bicycles were found. One of the red bikes is now kept at the Bicycle Library in the 

University of Alberta. The People’s Pedal only served one summer in Edmonton.  

Besides public bike share, bike rental service is another choice to enjoy cycling rather 

than maintaining a private-owned bike. Local bike workshops, such as Edmonton Bicycle 

Commuters Society and the University of Alberta Bike Library and Workshop, and tour 
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companies, such as River Valley Adventure Co., provide bikes for daily travel and 

mountain cycling.  

 

The following two case studies research two public bike sharing systems in Canada. 

Research focuses on the design of the bike and station, and system management mode. 

The first research object is the Mobi system in Vancouver. Launched in 2016, Mobi is 

gradually growing by attracting new customers and implementing new bike stations. The 

second research object, BIXI Montréal, is the first large-scale project in North America 

with nine years’ valuable operation experiences. With the similar cold climate as 

Edmonton, BIXI Montréal runs seasonally to avoid the harshest winter seasons. My 

research methodology involved interviews and field visit to these two locations.  
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Chapter III  
Case Study 

 

 

This chapter includes two case study of existing bike share systems in Canada. The first 

one is Mobi in Vancouver, the second one is BIXI Montréal. Mia Kohout from Mobi and 

Pierre Parent from BIXI Montréal were interviewed for my research.  

3.1  Mobi: Vancouver bike share 

Mobi is a newly launched (2016) public bike share system in Vancouver, British 

Columbia. The system is a city-owned program to promote public cycling. The system 

plans to implement 150 stations locally with 1,500 bicycles. Since March 2017, Mobi has 

distributed 1000 bicycles in 105 stations.  

The bicycle stations are implemented primarily on the north side of Vancouver. The 

station distribution map (Figure 1.1) shows the service area that covers downtown and 

south downtown area as well. Installed every three to five blocks, the bicycles connect 

local train and bus service to increase the accessibility and flexibility of the transit 

network. The station map also lists the location of bike rental services (Figure 1.2) to help 

the development of local bike industries.  

  
             Figure 1.1: Mobi station map             Figure 1.2: Rental service marked  

                                                       on the station map 
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Funded by the city government, Mobi is operated by a private-owned company 

Vancouver Bike Share Inc.. The firm is a subsidiary to a bike share operator CycleHop, 

one of the largest public bike share operators in North America. All the equipment 

including bicycles, interactive devices, docking stations and information kiosks are 

provided by the French company Smoove. By utilizing the designs provided by Smoove, 

(figure 2.1) Vancouver Bike Share has been able to execute and manage the system in the 

city to serve riders better. In December 2016, the Canadian telecommunications company 

Shaw Communications became the largest sponsor. Thus the programs official name 

changed to Mobi Shaw Go (figure 2.2). All the bikes are painted in the blue brand color 

of Shaw, instead of their original turquoise.  

 

Riding with Mobi 

The Mobi system is an automated operator based program utilizing a user code method. 

Users no longer need to hold their credit card in hand and look for a service terminal 

machine. Bicycles are activated by user codes, which can be applied by registering either 

on the Mobi website or the Mobi mobile app. To sign up, users need to provide personal 

information to create a profile, authorize credit information, and then the users have 

access to a bike. Once they have been registered, users will receive a seven-digit user 

code by email. Riders then can decide to sign up for a day pass, a monthly pass or a year 

pass and enjoy their bike usage with Mobi.  
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         Figure 2.1: Mobi station              Figure 2.2: Locked bikes at docking posts 

Both the website (Figure 3.1) and the application (Figure 3.2) offers station maps that 

help users to locate a station with in stock bicycles. On each bike, there is one control pad 

with the keyboard, which is called the Smoove Box (Figure 4), sitting in the middle of the 

handlebar. Upon entering the access code, and after a short beeping sound, the rider is 

free to release the bike from the dock, put on the helmet and commence their ride. Due to 

the cycling law in British Columbia, it is mandatory to wear a helmet during cycling. A 

helmet is attached (Figure 5) to each of the bicycles for safety and compliance with the 

law.  

         
 Figure 3.1: Mobi mobile                      Figure 3.2: Mobi website 
      Application 
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   Figure 4: Smoove Box                       Figure 5: Helmet on bike 

Mobi also provides riders the convenience to have short stops during their journey. If 

there are no stations near where they would like to park, there is an integrated cable lock 

designed to satisfy this demand. After parking the bicycle, users can activate the screen to 

follow the instructions and use the cable lock. Pulling the cable from the right handle. 

They lock the bike to a solid object and lastly secure the bike by inserting the end of the 

cable into the fixed point right under the Smoove Box (Figure 6). While the riders have 

the bicycles locked by this method, instead of returning to a station, however, the rental 

time is still running. Since the user fee is charged depending on total using time, 

including the time of shortstops that are made during the trip, it is always recommended 

to find a near station. To restart riding the bike, riders simply wake up the Smoove Box, 

reverse the locking steps and continue their trip.  

 
 Figure 6: Lock the bike using integrated cable 
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Operating & Managing  

The idea of operating a public bike share program in Vancouver was first proposed by 

TransLink, the South Coast British Columbia Transportation Authority, in 2008. In 2011, 

the City of Vancouver held an open house to get feedback on a public bike share system. 

After six years of negotiation and consultation, the system finally was launched in 

summer 2016. Before the official launch on August 18th, Mobi underwent a pre-launch of 

250 bikes at 23 stations, distributed in Vancouver downtown, Mobi was running 

satisfactorily by connecting with bus services and three SkyTrain lines. Having been 

officially launched for three months, Mobi had 100,000 rides in October 2016.  

After the success of the first several months, Mobi encountered its first winter season. 

The temperature in Vancouver hit its lowest point of -8℃ in January 2017. Snowfalls 

were predicted in January and February, with days accumulating less than 5 centimeters 

snow. According to Vancouver Bike Share, the number of trips made in winter season 

had a 15% reduction in comparison with summer and fall seasons. About 80% of the 

members are holding a monthly pass or an annual pass. 20% of the members are daily 

pass holders. Additionally tourists are using Mobi in the summer months. Stations cover 

popular locations of beaches, harbours, and parks in the downtown area, including 

Stanley Park, English Bay Beach, and Coal Harbour waterfront walkway 

During a trip, data is collected twice: when the bicycle is activated, and when it is 

returned to a station. Each trip is corresponding to a start station and an end station. Using 

the collected data, Vancouver Bike Share has recognized five of the most popular sites all 

of them are located in the heart area of downtown close to the central transit routes.  

Despite the continuous use of the bicycles, vandalism or theft isn’t common to the Mobi 

system. Bike are installed by special tools. Racks are strengthened to avoid intentional 

damage. To Mia Kohout, the general manager of Vancouver Bike Share, the time and 
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cost on planning and implementing each of the stations is minimal. The implementation 

of each station takes about two hours, from installing the docking post, information kiosk 

to distributing bicycles. New locations for the upcoming stations are selected depending 

on user density and location to transportation network. Citizens are also welcomed to 

suggest a station site. From the 250 bikes at 23 stations in July 2016 to 1,000 stations at 

105 stations in February, Mobi is gradually achieving its goal of 5,000 bicycles in 250 

stations.  

 

Condition for Use & Fees 

The Users are required to sign up for a plan. There are three main categories, C$7.5 for a 

day pass, C$15 for a standard monthly pass, and C$129 for a year standard pass. Day 

pass and standard pass riders can have an unlimited number of 30-minute rides and will 

only have to pay extended fees (Table 1) if the ride exceeds 30 minutes.  

Mobi also provides two options for riders who desire longer trips: C$20 for a monthly 

plus pass, and C$159 for a year plus pass. Riders holding a plus pass can enjoy a 60 

minutes’ ride, but will have to pay extended fees (Table 1) for longer use.  

 Price Unlimited Ride Overage Fee 

Day Pass C$7.5 30 min C$5/30 min 

Monthly Pass 
Standard C$15 30 min 

<60 min C$2/30 min 

>60 min C$3/30 min 

Plus C$20 60 min >60 min C$3/30 min 

Year Pass 
Standard C$129 30 min 

<60 min C$2/30 min 

>60 min C$3/30 min 

Plus C$159 60 min >60 min C$3/30 min 

Table 1: Mobi user fee plan 
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3.2  BIXI Montréal 

Launched in 2009, BIXI Montréal distributes 6,200 bicycles to 540 stations in the city 

area. It is the first extensive public bike share program in North America. After the City 

of Montreal took over the system from the original PBSC (Public Bike System Company), 

BIXI Montréal now operates as a non-profit organization.  

Station density is higher in downtown areas and radially spreads throughout the city 

(Figure 7.1). Maps are available both on BIXI Montréal website and BIXI mobile app. 

The system operates seasonally from April 15th to November 15th to take into 

consideration Montreal’s winter.  

           
         Figure 7.1: BIXI station map               Figure 7.2: map detail 

 

Ride with BIXI Montréal 

BIXI Montréal operates based on membership key and user key code that consists of 

three possible membership plans. BIXI members will get a key after registering online. 

Members have choices of 30-days membership, 90-days membership, 1-year 

memberships and occasional memberships. Personal information and credit card 

information are required to proceed with registration. Occasional users can get the 
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unlocking code after paying from the service machine, or from the mobile app. Users can 

choose from a one-way ride, 1-day ride, and 3-day ride. Credit card information is 

required to charge a C$100 deposit fee. A coded five-number will show up on the screen 

after successful payment.  

To unlock a bike from a dock, insert the key in the top left if the bike dock. Occasional 

users just enter the code on the keypad (Figure 8.2) in the top left of the dock. After the 

green light flashes, pull the bicycle out of the dock, and then users can start their ride. To 

return the bike, riders just need to locate a station (Figure 8.1) and push the front wheel of 

the bicycle into an empty dock.  

       
      Figure 8.1: BIXI station                       Figure 8.2: Code keypad 

 

Operating & Managing  

The City of Montreal (Ville de Montréal) proposed the public bike sharing idea in their 

transportation plan in 2007. A private owned company PBSC was contracted by the city 

to design the city bike share system It was managed by Stationnement de Montréal and 

the public parking administrator of the city. Initially 5,000 bicycles were distributed in 

Montreal in 2009, with more than 10,000 members at the end of the year. In 2011, the 

BIXI team became an independent organization no longer under the supervision of 

Stationnement de Montréal.  
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The technology BIXI Montréal uses was developed by Stationnement de Montréal. The 

service terminals are using wireless network and powered by solar energy (Figure 9). 

Supported by a metal pillar, the solar panels above the terminal can provide power and 

need no extra power support.  

 

Figure 9: Solar powered bike station 

Each station contains a service terminal, bike docks, and bicycles. The service machine 

and docks are installed onto portable platforms, which are a module that can add on or be 

moved to other locations. When riders find a defective bicycle, they can report the 

problem by pressing the red fixing button on top of the dock after returning the bike to a 

bike dock. Mechanics will come pick up the malfunctioning bike and proceed to 

subsequent repair and maintenance.  

The system suffered from theft and vandalism when first released to the public in 2009. 

Bike docks were destroyed with the parked bicycle stolen. Docks were later strengthened, 

and there appears no notable theft or vandalism after the re-design.  

Most of the trips in a year are made in June, July and August, as summer time is tourism 

peak season in Montreal. According to the data of purchasing BIXI memberships and 

occasional pass in 2016, 95% of the purchases are made by occasional short-term users. 
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Most of the memberships were purchased in March and April, which is around the time 

of the system starts serving each year. User data is collected when the bicycles are 

unlocked and when returned.  

Condition for Use & Fees 

Membership holders can choose a plan from 1-day pass to 1-year pass and enjoy a 30 to 

45 minutes’ free ride. Additional fee will be charged if the riders exceed the limited time 

use. Members receive their key by mail after registration. Occasional users have the 

choice of getting a flexible 1-way ride for C$2.95 for 30 minute’s unlimited ride. Day 

pass occasional riders have unlimited number of trips within pass period and can enjoy 

free 30 minutes’ ride for each loan. A deposit fee of C$100 will be charged on occasional 

riders and will be refunded within 10 days.  

 Price Unlimited Ride Overage Fee 

Membership 

1-day C$5 30 min 

<60 min +C$1.75 

>60 min C$3/15 min 

30-day C$30 45 min 

90-day C$55 45 min 

1-year C$89 45 min 

Occasionally Use 

(C$100 deposit fee) 

1-way C$2.95 30 min 
<60 min +C$1.75 

>60 min C$3/15 min 
1-day C$5 30 min/loan 

3-day C$14 30 min/loan 

Table 2: BIXI Montréal user fee plan 
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Chapter IV  
Assessing Edmonton’s Bike Share Potential 

 

 

The past limited successes of a public bike sharing experience plus the experiences in 

other Canadian cities warrants the reintroducing of bike sharing into Edmonton. 

Following questions need to be answered during the design procedure: What kind of bike 

share does Edmonton need? How to design a system that can adapt with changing 

demands and winter season? How to improve the connections between different transport 

modes by promoting bike share? How to involve and encourage Edmontonians in bike 

share? What goals are to be achieved by a bike share?  

 

4.1  Credit-based 

Learning from Edmonton’s past experience, bike theft was the main problem that 

devastated the bike share scheme. The case of Mobi and BIXI Montréal are based on the 

third bike share generation comprising modular stations with service terminals, electric 

docks and bicycles. The telecommunications technology enables the use of a credit based 

rental system that significantly reduced bike theft.  

The People’s Pedal used a code box to protect bike keys, the using time and number of 

trips were not limited or tracked. Long trips and over-time misappropriated uses were not 

supervised or charged appropriately. The system was operated under a users’ 

self-discipline mode. The donated share bicycles and regular locks, however, were easily 

damaged and could hardly prevent misuse and theft. An efficient credit system would 

rectify users’ behavior.  
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4.2  Station-to-station 

Station-to-station is the most used service type among existing bike share programs, such 

as with Mobi Vancouver and BIXI Montréal. By operating station-to-station service user 

riding times are tracked to accurately time each trip’s duration. The collected data can 

also help the operator locate the most and least favored station and direct future 

adjustments.  

The rise of dockless bike share system is a new approach toward the evolution of next 

bike share generation (Parkes et al., 2013). Dockless bike share is a public bike share 

systems without modular stations and designed bike racks. The integrated Global 

Positioning System (GPS) offers real-time information on bicycles. When users find a 

bike close by, they can unlock the electric bike lock by making a phone call or by the 

bike share mobile application, ride to wherever they need to go, stop using the bike by 

parking at the nearest public bike rack instead of returning it to a bike share station. 

Over-time use will be charged a fee, which is the same as station-based systems. 

Dockless systems offer convenience and flexibility, as well as less cost for the hardware 

and installation. Ofo and Mobike in China are two examples of systems without 

designated stations.  

Despite the advantages, the prerequisites and following issues are inevitable. High 

population density and comprehensive bike infrastructures can better support the 

operation of the system. Operators cannot restrict and track the bicycles due to large 

service area. Bikes may be parked in unreachable positions such as inside private 

property. There is high rates of theft and vandalism which have been difficult to control. 

With a lower population density and insufficient bike infrastructures adopting a dockless 

system could be a challenge for Edmonton.  
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4.3  Eco-friendly & Sustainable 

The City of Edmonton has been making efforts to create an eco-friendly and livable city 

for all residents. The Edmonton’s Community Energy Transition Strategy published in 

2015 proposes energy efficient goals in transportation. The future bike share systems are 

moving towards a system more sustainable, flexible and human-centered generation 

(Midgley, 2011; Shaheen et al, 2010).  

The operation of the third generation system, both station-to-station system and dockless 

system rely on electric lock for security. Station-to-station may have service terminals to 

power. The BIXI Montréal system are solar-powered by two panels on top of the service 

machines. Because the stations are completely self-supported and need no wires to 

connect to the network, the installation of the station module is more flexible with no 

necessity to accommodate wire configuration for power grid connection. Mobike bicycle 

locks are powered by the energy generated from the spinning wheels when users ride the 

bike. The power generator hides inside the bike frame. However, the self-powered design 

brings the problem of weight to the bike and can cause an uncomfortable riding condition. 

The second generation, Mobike Light, uses solar-power to support the lock by adding 

solar panels in the bottom of the basket. After the redesign, the bicycle is now 8 

kilograms lighter than the older version.  

 

4.4  Electric Bike 

In 2011 the University of Tennessee launched an on-campus electric-powered bike 

sharing program, cycleUshare to research the potential of e-bike share (Langford et al, 

2013). Copenhagen’s e-bike system Bycyklen, and Barcelona’s electric scooter share 

program Motit are attempts to move bike share to the next level.  
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E-bikes enable riders to travel longer distance with less effort. Researchers (Johnson and 

Rose, 2013; MacArthur et al., 2014; Popovich et al., 2014; Allan, 2016) suggest that 

e-bike has the potential to be an auto mobiles’ substitution. Some safety issues remain a 

deterrent to introducing e-bike into public bike share. A comprehensive E-bike policy 

should be established before launching an e-bike share system onto the street, such as 

speed limitation and power output. The idea of using e-bikes can be considered for future 

development.  

 

4.5  Winter Climate 

Extreme weather such as the snowy windy winter season discourages some of the cyclists 

from riding bikes (Bergström and Magnusson, 2003; Winters et al., 2007; Flynn et al., 

2012), which can also be a barrier for local bike share. BIXI Montréal’s solution is to 

reclaim all the bicycles and stop the service for five months to avoid the winter season.  

Researchers are also seeking feasibilities to increase winter cycling in urban area 

(Bergström and Magnusson, 2003; Shirgaokar and Gillespie, 2016). Studies point out that 

cold weather is not the principle reason that keep cyclists away from winter riding. 

Bergström and Magnusson’s view is that riding experience is essential for riders to 

decide whether they will ride again. Improving road condition may be one way help to 

gain a better riding experience. Shirgaokar and Gillespie proposes that adding separate 

bike lanes, improving winter bike-friendly infrastructures and policies, and increasing 

snow cleaning frequency will help promote winter cyclists.  

Changing from regular bike tires to fat winter tires provides safer riding and enables the 

cyclists to better adapt to snow. However, reclaiming bicycles to change tires is 

time-consuming and expensive. Winter also causes the decrease of bike sharing users in 

the case of Mobi. 63% of bike sharing operators chose to run their system seasonally due 
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to reasons including weather (Shaheen et al, 2012). Considering the danger of winter 

cycling and the expense of winter bike infrastructures in Edmonton, a seasonal bike 

sharing system is a better option.  

 

4.6  Cycling for All 

The public bike share scheme is expected to reduce car trips, expand transit networks and 

encourage the improving of cycling infrastructures. The introduction of public bike share 

into Edmonton is an opportunity to raise public concern of living a sustainable healthy 

life. Basic physical activity related to transportation, walking and cycling, have a 

considerable value of benefiting public health (Oja et al., 1998; Rojas-Rueda et al., 2001; 

Pucher et al., 2001). The City of Victoria, BC, experienced a bike network revolution in 

2015. Citizens were recruited for advice to develop a comprehensive bicycle network 

regardless of ages and abilities. Copenhagen, the world famous cycling city, has invited 

more bicycles into the traffic mobility by improving cycling condition and safety. The 

number of cyclists riding to work and attend education institutions experienced a 

significant rise from 1975 to 2005 (Gehl, 2010).  

Urban planner Jan Gehl summarized several factors of good cities for cycling, including 

safety and comfortable bike network, and good integration with traffic (Gehl, 2010). He 

proposes that creating a safety bike network is the most essential step in promoting cycling. 

By inviting more people into daily cycling, a new bicycle culture will emerge and shift 

from automobile-relied city to “a lively, safe, sustainable, and healthy city” for all ages, all 

genders, all occupations.  

Setting up a public bike share in Edmonton is only one step of creating a cycling Edmonton 

for all.  
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Chapter V  
Edmonton Bike Share Scheme 

 

 

 

The Edmonton bike share scheme proposed represents a sustainable and healthy attitude as 

part of an Edmontonians’ lifestyle. It should work as an option for daily transit mode, an 

improvement to better connect with the city, a sustainable tool toward a healthy living for 

its user. A potential design proposal of Edmonton’ public bike share system is presented in 

the following chapter, including planning, bicycle and station design, visual identity design, 

system operation and management. Future studies and limits will be discussed and 

suggested.  

 

5.1  Planning the System 

5.1.1 Service Area 

Edmonton has a seasonal cycling culture due to the cold climate. Eight bridges connect 

northbound and southbound providing automobiles, walking and cycling trails. Along the 

North Saskatchewan River river valley area are the most popular workout routes, as well 

as a tourists’ favored destination with picturesque scenery of the city landscape. Together 

with the university area which sits at the south side of the river, the downtown area, and 

the river valley all form the core of the city (City of Edmonton, 2016) (Figure 10).  

The designated service area covers the central area of the river valley and popular parks 

along the river valley ribbon. It is proposed a pioneering project would be the optimum 

way to start the system. The first stage of the system covers Jasper Avenue to the north, 
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and Whyte Avenue (82 Ave NW) to the south, including Waterdale Park, Victoria Park, 

Constable Ezio Faraone Park, Monsignor William Irwin Park, Grant Notley Park, 

Kinsmen Park, Emily Murphy Park, and William Hawrelak Park (Figure 11). With high 

density living in this area, the system provides a flexible transit mode and a physical 

activity option.  

 
                             Figure 10: Zone Map 

 

   
                         Figure 11: Service area Map 
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The service area illustrated serves as an initial project that keeps the flexibility for further 

adaptation. Future expansion of the covered area and station locations will be taken from 

suggestions during operation. The initial operation of the system will develop a group of 

regular users. Regular surveys and customer support services can help then guide the 

progress to build a more expansive and comprehensive system.  

 

5.2.2 Station Distribution Plan 

Mobility Study 

There exists 30 bus lines and five LRT stations in the service area to provide for public 

transit (Figure 12). Bus networks connect LRT stations with local communities to all 

directions of the city. Two public transit centers, university transit center and government 

center provide a high volume of traffic flow to satisfy travel demand, bus stations are set 

every 3 to 5 blocks apart. Users in the residential area can reach the nearest bus station 

within a 10 minutes’ walk.  

 
                  Figure 12: Public transit system map 
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                       Figure 13: Bike route map 

Bike networks developed along the river valley provide optimum routes for recreation 

and physical exercise (Figure 13). The Dudley B. Menzies Bridge, the High Level Bridge 

and the Walterdale Bridge connect the university, downtown and river valley with shared 

paths with the pedestrians, creating the most popular cycling routes in the summer 

season.  

The bike stations are distributed under the following criteria:  

•   along main street and streets with higher traffic volume 
•   near transit centers, bus stations, LRT stations 
•   accessible from high density residential areas 
•   accessible to public facilities: schools, hospitals, park, etc.  

 

Station Distribution Map 

According to the Bike-Sharing Guide published by Transport Canada in 2009, it is 

recommended the proportion of 150 to 175 residents per serving bicycles. Hence 5150 to 
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6,000 bicycles should serve the city well, by using the 2016 population statistic. However, 

a more comprehensive bike network should be refined before implementing such a large 

scale bike share system.  

In this thesis, the pioneer system will be discussed and designed. The first wave of 

bicycle distribution would contain 300 bicycles in 22 bike stations (Figure 14). Residents 

within this area can reach the closest bike share station within a 6-minute walk. All 

stations are set at the location near bus stations and LRT stations within a 3-minute walk. 

Riders can ride a short trip and transfer to bus or LRT by dropping off the bicycle at a 

station near to a bus stop. Tourists can better enjoy the views of the river valley by 

cycling along the river and crossing any of the bridges. The bike share system provides a 

more flexible, 24-hour service with no extra waiting time once the users finish 

registering.  

 
                     Figure 14: Bike station map 
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More bicycles will serve stations at two transit centers and the routes within the higher 

traffic streams. Due to the station space occupied, each station has a capacity range of 10 

to 20 bicycles (Frade and Ribeiro, 2015). 4 bike stations at transit centers and LRT 

stations have 20 racks, others are distributed with 15 racks.  

 

5.2   Bicycle and Station Design 

5.2.1  Bicycle Design 

In order to deal with the prevention of vandalism and theft, public share bicycles are 

deliberately designed with lower long term riding comfort due to heavy weight, 

compared to lighter self-owned bicycles. Bicycles are inconvenient to carry and unable to 

disassemble without special tools. Some bike sharing programs have started considering 

riding comfort by reducing bike weight. This effort improves the riding experience of the 

bicycles but the high mobility and flexibility also triggered increases in bike theft.  

When designing the bicycle, riding experience should be balanced with bike security. As 

users become encouraged to ride more often with the system for recreation and physical 

exercise this will also create the demand for bicycles to be better suited to this usage.  

 

Ergonomics and Dimensions 

Having users with diversities of height, leg lengths and arm reach public bicycles have to 

have the universality to fulfill all riders’ measurements.  

Figure 15 shows the basic measurements of a bicycle frame require (Burke, 1996) for 

comfort. Seat tube angle varies from 72° to 74° for the average angle for an 

average-sized rider to step on the bike pedals comfortable. Head tube angle is 
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recommended between 73° to 75°. Chain stay length is normally 16 in., while the 

wheelbase sits in between 38 to 40 in. long. Bottom bracket height has a range from 11 

3/4 to 13 in. The length of the seat tube determines the size of the frame. When selecting 

frame size, a formula of inseam length minus 14 in. can get a proper frame size. With the 

average inseam length of 30 in. of adults (Gupta and Zakaria, 2014; Yumiba et al., 2013), 

a 16 in. frame is able to satisfy most bike riders’ demand. The structure is not restricted 

for non-racing bikes. In some forms, the top tube can be removed for ease of mounting 

and esthetics. A 16 in. frame with 26 in. wheels appear to be commonly used on 

mountain bikes, city bikes and road bikes, with stable performance compared to larger or 

smaller size wheels and frame (Hurst et al., 2017).  

 
Figure 15: Bike frame structure 

 

 

 

Designing and Modeling 

Common frame materials are steel and aluminum. Steel frames have the longest history 

in the bicycle market. Steel has extraordinary flexibility to offer comfortable riding 
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experience with less vibration on the bumpy road. Frames made with steel have great 

durability but are usually heavier than other materials and can deteriorate by rust. With 

the addition of molybdenum and chrome frames can resist the problem of corrosion. 

Aluminum frames are lighter in weight and more rust resistant. However, the durability is 

not as good as steel and offer less comfortable riding experience.  

Some bike manufacturers have developed their own mixture of metal alloy and 

processing techniques to produce frames. An alloy steel is recommended as shared bike’s 

frame material due to advantages of price, durability and strength.  

Rim brakes, disc brakes and drum brakes are three main bicycle brake types. Equipping 

proper brake system on the bicycle can reduce the dangerous while emergency braking 

situation happens. Rim brake systems are easy to maintain and inexpensive but have poor 

performance in wet and muddy weather conditions. Disc brake systems have advantages 

including better control in all environments and lighter in weight. Drum brakes are 

enclosed mechanisms provide good breaking in wet conditions. However, they are often 

weaker than rim brake systems. Disc brakes are recommended for their stable 

performance. However, for cost purposes the initial pilot program rim brakes will be 

installed. 

A comfortable bike seat improves the riding experience, especially long distance travel. 

Bike saddles are categorized by different type of bikes. Seats of racing bikes usually have 

narrow and less padded seat. Mountain bike saddles are narrow with medium padding. 

City bike seats are usually wider and heavily padded. To choose a comfortable bike seat, 

wide and soft are two crucial factors for short distance riding experience (Schwarer et al, 

2001; Jeong et al, 2002). Most of the trips make by bike sharing are short trips with 30 

minutes, therefore a wide seat with medium padding is sufficient to satisfy a bike shared 

bicycle.  
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The bicycles of a bike share system work as a mobile brand as well as a transit 

component. The bike frame is designed with a simple and recognizable shape as Figure 

16 shows. The frame is supported mainly by strengthened seat tube and the down tube for 

longevity of use. Instead of having a top tube, female bicycles often have twin, parallel or 

curved reach tubes joining the handlebar. Removing the top tube also provides ease of 

mounting and extra leg room for elders and overweight riders (Bonham et al., 2015).  

  
Figure 16: Bike side view 

  
Figure 17: Rendered bike side view 

A representation of a bike is shown in the rendered model with texture and paint on 

(Figure 17). The frame is painted silver metallic color with the orange and blue arrow as 

a symbolic visual character. Bike break cables are integrated into the frame with minimal 

in the open to avoid damage (Figure 18). The seat is adjustable with calibrations on the 

seat tube (Figure 19) so that the riders can remember their most comfortable height. 
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When riding next time, users alter the seat height by adjusting the seat tube to the best 

height number without fitting every time.  

  
     Figure 18: Integrated break cable        Figure 19: Adjustable seat with calibrations 

Edmonton does have uphill trails. A gear shifter on the bike improves riding experience 

and makes uphill trips easier. The more gear levels the gear shifter offers, the more 

expensive it is. A 5 speed shifter is sufficient to satisfy the daily demands in Edmonton.  

  
Figure 20: 5 speed shifter 

The rear wheel gear changer is located on the right handle (Figure 20), offering 5 

different speeds for different riding situations. Speed setting No.5 provides fast and 

smooth cruising with the bike drivetrain system works at low RPM (revolutions per 

minute). Setting No.1 assists in riding uphill with high RPM and a slower speed. Using 
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their right thumb, riders can roll the gear up and down to alter the speed without moving 

the hand from the handlebar. The pedals are basic metal with ribbed edges that allow for 

easy grip and will accommodate a variety of shoe types and sizes. The whole 

transmission chain system will be fully enclosed for safety to avoid catching clothing or 

other elements (shoe laces) and spraying chain oil on users. 

 

 

5.2.2 Station Design 

The station is designed as an internet-based module with 5 docks on each of the pedestal 

(Figure 21). No service terminal as in other systems is needed for this design. Users rely 

on a smartphone app to initiate and finish registration procedure, input personal 

information, hire a bicycle and return a bicycle to a station. Modules connect with one 

another seamlessly for increasing bicycle capacity.  

 

  
Figure 21: Bike station perspective view 
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Figure 22: Rendered bike station perspective view 

The bike front wheel axle bearing is integrated with a sensor to activate the lock of the 

station dock. Three metal teeth will be energized when the receiver in the rack are 

triggered and lock the bike by clasping the front wheel bearing (Figure 23). When the 

lock receives a command to release the bike, the teeth will pull back into the lock and 

free the bike from the rack.  

  
Figure 23: Dock lock 

The station power is supported by the solar panel covers on top of the station base. An 

earlier design approach has been made in the Netherlands on their innovative solar bike 
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share system. The transparent glass layer on the top helps the solar modules beneath to 

collect energy and transform it into electricity to power the electronics. The hardness of 

the glass supports human weight and bicycles. Snow may cover the solar panel in winter 

and cause not enough light to be transformed to energy. A seasonally operated system 

can avoid the snow seasons. Due to the variance of different solar cell efficiency, further 

research should be conducted in order to specify the correct materials for efficient 

operation.  

 

 

5.3  Visual Identity Design 

The visual identity design for the public bike share system includes a brand logo, color 

option, and visual images. The brand logo Edmonton Bike Share (Figure 24) represents 

the Edmonton bike share system. By using irregular paint strokes, the logo forms a man 

and a sun to illustrate a vivid dynamic of bicycle riding. The logo is expected to deliver 

the message of pursuing a healthy, sustainable and pleasure lifestyle.  

  
Figure 24: Logo 

  
R  45 R 255 R  98 
G 146 G 150 G 107 
B 192 B  28 B 136 

#2D92C0 #F2961C #626B88 
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Figure 25: Theme colors 

Theme colors (Figure 25) are extracted from the logo and can be used for future 

promotion and advertising. The light blue originates from the blue colors used in the 

Edmonton Transit System and the city logo but tinted lighter. With expansion and 

development, the Edmonton bike share system is expected to be part of the transit system 

along with LRT and bus service. Century Gothic is used as the logo font.  

 

 

5.4  System Operation and Management 

5.4.1  Register, Rent and Return 

Register 

Before getting access to a bicycle, users have two options to register themselves. Steps 

and instructions are provided on the bike rack (Figure 26). Users can either download the 

mobile app or open the official website of Edmonton Bike Share. Individuals over 18 

with an valid credit card (PayPal, Apple Pay) are eligible to register. Personal 

information and payment information is required. Fee assessment will not be charged 

before choosing a plan.  

Website users are offered an option of using a smart key. However, mailing a smart key 

takes extra fees and extra days before users can get access to a bike. Mobile application 

users can start renting immediately after finishing registration.  

After creating an account, users can choose a plan from day pass, monthly pass or annual 

pass. Users can easily re-purchase again after the service period was expired.  
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Figure 26.1: Instructions of how to use the system 

 

 
Figure 26.2: Instructions on dock 

Rent 

Riders can locate a station from the application or the website station map. Smart card 

users bring their key and scan the key by touching the sensor at the dock they want to 

unlock. After a short beep verification sound and visual green light flash (Figure 27), the 

bike is successfully unlocked.  
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Mobile users open the app screen page of unlocking a bike and insert the dock number 

that they want to unlock. When the mobile screen shows unlock successfully, and a short 

verification beep sound and green green light flash on the dock, the bike is ready to be 

released from the station.  

Before riding on the bike, the first step is to check the bike overall for safety operation to 

make sure the bike is safe for riding, which includes: ○1 wheels: tires are inflated, wheels 

are tight and spin perfectly without wobble ○2 brakes: squeeze the front brake and back 

brake separately, make sure the wheels are locked solidly when the brake is activated ○3

saddle: adjust the seat to the most comfortable height and record the measurement 

number on app for riding next time. If the bike is not working as expected or has any 

problem, return the bike to the dock. Report on the application or by call with the dock 

number, so that the staff can pick up the bike and send it for maintenance. Repeat rent 

process to release a new bike.  

  
             Figure 27.1: Rental failed                    Figure 27.3: Rental successful 

 

Return 

When returning a bike, find a station close to the destination. Push the bike into an empty 

rack and finish service as the green flashes. Pull the bike out and try again if the red light 

flashes.  



 44 

If the bike station found has no empty racks, check the station map on app and return the 

bike to the nearest station. The number of empty racks at station is shown on the station 

map. When arriving at the station, repeat the return process to finish using the service.  

 

5.4.1  Service Networks 

With no external service terminals, the system operation relies on the internet for the 

registering, renting and returning process. Either smartphone app (Figure 28) or the 

website connects users with the system directly including personal credit information, 

user payment transfer, service plan selection, bike station locating, inquiries and problem 

reports.  

Mobile apps are the most convenient and direct method for accessing the system. Users 

should spend approximate 5 minutes to register and create an account. As users finish 

registration and payment verification, the next renting process will take far less time. 

After having verified credit information (credit card, PayPal, Apple Pay, etc.), riders 

choose a plan, unlock a bike and start their riding.  

  
Figure 28: Mobile application 
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The website (Figure 29) offers information to acquaint users with the system before 

going to a station, giving users a better comprehension of how the system works, and the 

ability to manage their membership account. The website can assist users with the mobile 

application, or obtain a smart key to get access to the system.  

 
Figure 29: Website 

 

 

5.4.2 Marketing Strategies 

The visual identity and branding series is designed based on the theme colors. Triangular 

elements are rotated and reorganized for different pattern combinations (Figure 30). The 

patterns are further developed and used as a part of brand identity. A set of practical 

visual brand identity applications is demonstrated in Figure 31. More expanded 

utilization of visual elements can be developed for future use.  

  
Figure 30: Pattern evolution 
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Figure 31: Brand VI 

In Figure 31, items 1 to 11 include visual identity for office supplies and promotion use. 

Items 1, 2, 3, 4, 5, 6, and 9 are office supplies including staff name badge, letter paper, 

envelop, brand flag, business card and book cover. Items 7, 8, 10, and 11 are pen, USB 

flash drive, note book and water bottle. These items can use for promotion by distributing 

as gifts.  

The bicycles can work as mobile advertising with an identifiable frame and paint color 

scheme. Besides having one color scheme, bike colors can be changed intermittently for 

particular theme activities, for example, bikes with different theme colors as festival 

edition. Varieties and example color options are given in Figure 32. Events such as 

personalize a bike activity, gives people the opportunity to propose their color idea and 

can be a promotion to engage the public and attract new users. The bikes in form are 
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aesthetically different from the regular personally owned bikes and as such they will be 

easily recognized. 

 
Figure 32: Bike color variations 
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5.4.3  Bike Maintenance and Rebalancing 

Mechanics collect bikes with malfunctions and send bikes to the workshop for 

maintenance. Bicycle are balanced between stations with few empty racks and 

insufficient bicycles. Rental service data is collected when a bike is released and returned, 

so the maintenance team can inspect bikes that have more riding trips. It is recommended 

to have a complete maintenance at minimum of every two months (Bailey and Gates, 

2009; Shirgaokar and Gillespie, 2016).  

The situations of empty stations and all-parked stations can happen to stations with fewer 

users and popular stations close to a transit center. The maintenance team collect and 

re-distribute bicycles to try to ensure a balance at each station of at least 5 bikes and 5 

empty racks.  

 

5.4.4  User Fee Assessment  

The Edmonton Bike Share system operates from March to November for nine months, 

due to weather safety and maintenance concerns. The users can choose plans from a 

1-way trip, 1-day plan, 3-day plan, 1-month plan and all-year plan. All-year plan 

renewals will automatically be applied with a 3 months’ fee charged. Other plans require 

users to update plans manually on application or website.  

The prices of user fees (Table 3) referenced fares and passes of local ETS public transit 

service, and user fees of bike share systems in North America. The system is expected for 

daily transit use so fair and acceptable charges need to be applied.  
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 Price Unlimited Ride Overage Fee 

1-way C$3 30 min 
<60 min +C$2 

>60 min C$3/30min 
1-day C$5 30 min 

3-day C$12 30 min 

1-month C$85 30 min <60 min +C$1 

>60 min C$2/30 min All-year C$75/month 30 min 

Table 3: User fee plan 
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Chapter VI 
Conclusion 

 

 

Public bike sharing is an opportunity to develop sustainable urban mobility but it also is a 

time-consuming activity to introduce a system into Edmonton with its unique cycling 

culture. The internet-based station reduces hardware equipment such as service terminal 

and information board by integrating the function of external infrastructures into the dock 

station and supporting application. The self-supported stations satisfy the system’s energy 

consumption and do not need any external power supply. A sustainable, flexible, and 

approachable system is the design that I intend to present. Material and solar panel 

selection requires further research with manufacturers.  

The gifted natural landscape of the river valley area influences Edmonton’s cycling 

culture. Due to the long winter seasons, Edmonton residents cherish the sunlight in 

summer. Edmonton Bike Share is expected as a daily transport mode for both local and 

tourists with fair fees compared to other public transit mode or bicycle rental. By having 

distribution bicycle stations on the street, the scheme’s goal is to motivate more people to 

have a healthy lifestyle attitude while offering convenient transit.  

Convenience and safety are two crucial factors to engage people in public bike share 

(Shaheen et al., 2012; Fishman et al., 2014). Public bike sharing provides bicycles for 

short-term use with convenient access and no maintenance efforts. Cycling safety in 

public bike sharing is a topic that is worth the research and study. A complete bike 

network and bike infrastructures will support local ridership and the bike share business. 

Local cycling industries and organizations are potential collaborative partners for safety 

education and promotion of the system.  
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Future Developments 

 

The public bike sharing has a variety of future and possible benefits to fit the needs of the 

multi-user demands. As a self-service system, customer support service is an essential 

component once the system starts operating. Regular surveys, user questionnaires, 

interviews are all possible methods to get information on the user experience for system 

adjustments. These adjustments are intended to help in creating a stronger connection 

between the user and the service to enhance the system attachment possibilities. Future 

expansion can take into consideration the usage advice from this research. The expansion 

pace depends on the development of the system along with ridership numbers. Advanced 

services such as linking the bike share service to a bus pass so access to both the ETS and 

bike share can be possibilities in the future for greater ridership.  

With the difference between street riding and the trail riding in the River Valley it may be 

that the stations close to the River Valley be equipped with two different styles of bikes. 

Bike 1 would be designed primarily for smooth road surfaces while Bike2 would be 

better suited to trail riding conditions. Additional features such lighting, reflective 

elements for high visibility are elements to be considered in future designs. 

Replacing regular bikes with electric bikes is another possible direction that could save 

travel times, increase the distance from stations to destinations and user energy. E-bikes 

enable longer distance and have potential to take the place of the automobile. However, 

e-bikes need to be charged regularly and requires more power support and costs of 

infrastructure. A cheaper power supply system may fulfill this demand and make e-bike 

share become a reality.  

The system still needs to be further developed and requires professional guidance from 

experts in related fields, such as electrical engineering, traffic engineering, and urban 
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planning. Winter season is avoided in this plan due to the complexity of implementation 

and possible labor costs but is still a valuable research topic to look into in the future. The 

system should anticipate future improvements and make adjustment for a thoughtful 

sustainable development.  
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