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ABSTRACT 
 

 

This thesis develops an implementation of Bike Share System in City of Kigali. A work was 

conducted to investigate the feasibility of bike sharing as well as the trends and related 

impacts. A comparison between the station-based and the free-floating systems was carried 

out.  

 

With strong modernization, the number of the users of automobiles increases associated with 

important warming, air pollution, and traffic congestion. Consequently, certain measures were 

taken by many countries in the world to overcome this big challenge. From the above problem 

system, I set the following objectives: 

  

The first objective of the work is to assess whether introduction of Bike share scheme in City 

of Kigali is technically feasible. The second objective is to analyze the Cost Benefit Analysis 

(CBA) of the introduction of Bike sharing schemes in City of Kigali.  

 

To address the research objectives, the mixed method was used for this work. The primary 

data was obtained through a formal interview and administration of questionnaires. 

Secondary data was obtained from case study of existing literature on bike sharing programs. 

Based on field findings, 41% of respondents are users of bike in their daily lives (the bike 

cyclists).  The number of residents is estimated at 32% of the total number of surveyed 

respondents, and while the businesses and the workers were estimated at 12% of the 

respondents.  These findings depict that all users of bike were represented in this study. 

Nearly 47% of surveyed respondents already own a bike, but 20% aged between 18-30 and 

31-50 do not use a bike for transportation because they do not own a bike. In addition, 15 

rarely use bike as mode of transportation. The majority of respondents were willing to pay 

4,500 x 2 = 9,000 RWF /day, RWF 270,000/month or 3,240,000 RWF /year and 63% ware 

willing to pay more than 3,240,000 Rwf per year. 

 

From the field investigation and findings obtained, the bike share system is technically 

feasible in City of Kigali. This is justified by the presence of flat slope, the willingness of 

potential users, and the easy access to bikes from outside to Rwanda. 

 

A context analysis was implemented to study the security, the mobility, the potential barriers 

to bike share and possible strategies to deal with them in City of Kigali. Initial planning of the 

bike share was defined using a combination of georeferenced spatial analysis, territorial 

analysis, and multi-criteria evaluation. Five different criteria were considered: i) accessibility 

zones, ii) Cycle path infrastructure, iii) Population and employment density, iv) Origin and 

destination trips, and v) Slope. 
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Using GIS, a global suitability layer was built and the service area of the system was 

proposed accordingly (see map). More detailed planning of the system was performed, to 

establish the location of stations and determine the number of stations, bikes, and docks.  

 

Spatial analysis with Arc GIS was used to assign a specific size to each bike share station. 

Accordingly, a cost benefit analysis was implemented using the Net Present Value to study 

the profitability.  As well, a financial analysis was made including the external costs/benefits 

of the bike share.  

 

Keywords: Bike share, smart bike, and e-bike 
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CHAPTER 1:  INTRODUCTION 
 

 

1.1. Background of the study 

 

As population grows, the number of residents’ needs of personal transportation means 

increase. According to National Bureau of Statistics of China (2017), the owners of personal 

cars in this country have gone up from 18.48 million in 2005 to 163.30 million in 2016.(Lu-

Yi Qiu and Ling-Yun He, April 2018). These growing levels of personal cars impose positive 

and negative externalities on societies. 

 

According to the Profillidis, V.A. et al. in 2014, cars entail energy dependence, negative 

environmental effects (air pollution and noise annoyance), public health issues, road damage, 

accidents, congestion, and the overuse of public spaces in cities. Policy makers need to solve 

these negative externalities.  

 

Cars can increase employment, productivity, and economic growth, but most attention has 

been on their negative externalities. According to the literature [5,6,8–10], cars entail energy 

dependence, negative environmental effects (air pollution and noise annoyance), public 

health issues, road damage, accidents, congestion, and the overuse of public spaces in cities. 

Policy makers need to solve these negative externalities. 

 

Bike sharing, as a form of shared transportation, has received increasing attention in recent 

years. The basic premise of bike-sharing programs is sustainable transportation. Objectives 

associated with bike-sharing programs include increased cycle usage and mobility options, an 

improved first/last mile connection to other travel modes, reduced transport congestion and 

energy consumption, reduced environmental impacts, and improved public health. (De Mao, 

P.: 2009). However, controversies regarding the implementation process, such as the waste of 

resources as well as bicycle maintenance and management (Zhang. Y.; Huang. Z., 2012), 

have emerged. Therefore, two crucial questions consist in whether there are externalities, as 

well as whether and how such impacts can be estimated. 

 

Despite some progress, there is a need to conduct more researches on bike sharing 

implementation and assess its impact on the users. The present work aims to fill the existing 

gap in bike sharing system in Rwanda and provide a comprehensive policy, business and 

academic guide that will indicate how bike-sharing schemes can be effectively safeguarded 

from the future failures. 
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1.2. Problem statement 

  

Congestion in City centers and insufficient parking spaces are just a few of the many 

problems that modern cities have to cope with. Therefore, in the area of increasing 

sustainable urban and transport development, cities are looking for solutions that could help 

to improve existing urban transport systems.  

 

The growing need for changes in mobility patterns turns public transportation; bicycle and 

pedestrian mode the solution to reduce the externalities related with mobility, in particular the 

consequences of the mass use of fossil fuels, the growing price of the fossil fuels and the 

excessive occupation of public space by private cars. (Inês Fradea , Anabela Ribeiroa, 2014). 

One of the biggest concerns of the urban transportation planners is to provide the most 

adequate response to traveler’s needs. 

 

 

 
 

Photo 1-1: Example of Congestion in developing city 

Source: Armin Wagner (2016), Promoting bus systems in Indonesian cities, Giz report 

 

In Rwanda, at pick hours, a large part of the road network in City of Kigali is operating very 

close to its maximum capacity. The city has experienced great growth in cars in the last five 

years. The study area is City of Kigali characterized by high population density.  Although the 

public bus service is the major transit mode in City of Kigali, the residents are still suffering traffic 



Bike Sharing System in Kigali City 

3 
 

congestion, parking difficulties, public transport inadequacy, accident, air pollution and low-

quality transport services. 

 

There is no scientific research on Bike share system in Rwanda based on GIS. Therefore, in 

the implementation of bicycle sharing system, it is sensible to conduct a full study on its 

implementation in City of Kigali, evaluate its accessibility and assess deeply its impact on 

the users. 

 

 1.3. Aim of the study  

 

The aim of this work is to look for an alternative solution to the traffic congestion in City of 

Kigali by conducting a feasibility study on bike sharing system.  

 

1.4. Objectives of the study  

 

From the aim of the work, three (3) specific objectives were formulated as follows:  

- To assess whether (if) technically implementation of Bike sharing scheme in City of 

Kigali is technically feasible, 

-  To determine Cost Benefit of the implementation for Bike share scheme in City of 

Kigali, 

- To provide experience from operating bike share systems in some developing countries to 

identify key system parameters.  

 

1.5. Research questions  

 

This work will attempt to answer the following questions:   

- Do the potential and abilities for bike sharing change mobility patterns? 

-  Is implementation of Bike sharing system in City of Kigali technically feasible? 

-  What is the Cost and benefit in line with Bike Sharing system in City of Kigali? 

 

 1.6. Limitations of the study   

 

1.6.1. Geographical limitation 

 

The work carried out across the City of Kigali (CoK). The motivation for the specific choice 

is due to the fact that City of Kigali is one of the cities, which is continuing to grow very 

rapidly. The number of vehicles is doubling year by year. In some areas of City, poor road 

safety, increased congestion and air pollution not only negatively affect the quality of life of 

citizen living in City of Kigali but also carry large economic and social costs. City of Kigali 

will therefore provide a good source of data for the study. 
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1.6.2. Limitation in time  

 

The period between 2019 and 2020 was taken into consideration as covered period for our 

study. The period allowed me (as a researcher) to use recent data in my research. 

 

1.6.3. Context scope  

 

The research on Bike sharing system focused on Bike sharing implementation in City of 

Kigali. This research specifically examined if the implementation of the Bike sharing system 

in City of Kigali is technically feasible.  

 

1.7. Significance of the study  

 

To Government: The research will be of value to Government of Rwanda as it will be able 

to know how Bike Shares are economically stable, improve Public transit connectivity and 

community health by reduction in emissions. 

This may help in formulation of policies and regulations that can help to improve means of 

transportation in Rwanda. 

 

To the public (users of public and private cars as a means of transportation): this work 

contributes to knowledge in two different ways: practically, it shares the experience of early 

bike sharing adopters in other developing and developed countries such as China, Asian 

context, particularly challenges or facilities to its implementation, and conceptually, it 

examines bike share scale and model within a City context advancing the current limited 

knowledge and information about bike share schemes in Rwanda. 
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CHAPTER 2:  LITERATURE REVIEW 
 

This chapter focused on reviewing studies that have been conducted by other researchers on 

Bike sharing system. The chapter also provides the research gaps identified and a conceptual 

framework.   

 

2.1. Introduction to Public Bicycles or Bike Sharing Programs 

 

As of June 2014, public bike sharing programs existed on five continents, including 712 

cities, operating approximately 806,200 bicycles at 37,500 stations (Russell Meddin, 

unpublished data, June 2014). In addition, some large colleges, universities, and employers 

are participating in bike sharing to serve their students, faculty, and employees.  

The following section provides an evolution of bike sharing and a broad overview of the 

scholarly, grey literature, and, briefly, popular literature related to the topic of bike share. 

 

2.2. Evolution of Bike Sharing 

 

Bike sharing programs have evolved over the years, initially consisting of free-to-use bike 

systems and followed by coin-deposit systems, and today’s IT-based systems, (Shaheen et al., 

2010). Bike share systems have evolved through 3 generations. Technology and user options 

are the main differences between these generations. Current bike share programs across the 

world can be considered third generation due to the high use of technology. 

 

2.2.1. First Generation Bike Share (1960s) 

 

The first-generation bike share system was introduced in the 1960s in European countries, 

(Metrolinx, 2009). This system saw the free provision of bikes by private individuals and 

organizations to communities and municipalities. These bikes were randomly placed, and 

users could pick and drop them off randomly within the community. The first system was 

introduced in Amsterdam (Netherland) in 1965. France and the United Kingdom also went 

for the first-generation bike share system, following the Netherlands, (Metrolinx, 2009). 

These systems however failed shortly after they were introduced. Theft and vandalism of the 

bikes led to the collapse of these bike share systems. The bikes provided were unlocked and 

users could pick and drop them off anywhere. This compromised the security of the bikes and 

led to the collapse of the system. The first-generation bike share system, however, still exists 

in some parts of the Netherlands today through city revenue funding, (Wikipedia, 2019). 

 

2.2.2. Second Generation Bike Share (1990s) 

 

The second-generation bike share system introduced in the mid-1990s saw the provision of 

bikes to communities through governmental and private grants, from city and corporate 

revenues. The bikes provided were centrally located with staff who regulated the bike use. 

This was an improvement in the previous generation of bike share systems. Introduction of 



Bike Sharing System in Kigali City 

6 
 

bike stations, bike locks and deposit machines for access came with the 2nd generation. The 

bike share system in Copenhagen, Denmark falls under the second-generation bike share, 

(Metrolinx, 2009) 

The coin deposit system was used to unlock bikes from the designated bike station. Bikes 

could only be picked up and dropped off at the bike station, unlike the first-generation system 

where bikes were randomly placed. The coin deposited was refunded once the bike was 

returned. The bike station was not automated but operated by employees or volunteers. The 

system was characterized by short-term bike rentals, (Wikipedia, 2019). The coin deposit 

system was used to unlock bikes from the designated bike station. Bikes could only be picked 

up and dropped off at the bike station, unlike the first-generation system where bikes were 

randomly placed. The coin deposited was refunded once the bike was returned. The bike 

station was not automated but operated by employees or volunteers. The system was 

characterized by short-term bike rentals, (Wikipedia, 2019). 

 

2.2.3. Third Generation Bike Share (2000s) 

 

The third-generation bike share system introduced in the late-1990s and early 2000s is the 

most technologically advanced form of the bike share system. The system is highly 

characterized by the use of the Global Positioning System (GPS), Bike kiosks, applications 

for locking and unlocking bikes, electric bikes and other technological innovations. Unlike 

the 1st and 2nd generations, this system is much secured preventing theft and vandalism. 

Current bike share programs in the United States and other parts of the world are considered 

third generation bike share systems, (Metrolinx, 2009). The system offers automated bike 

stations with or without staffed stations. Riders register through mobile applications with 

their credit/debit card details to use the bikes provided. Members use their registration details 

to unlock a bike at any designated bike station and can return the bike to any other designated 

station. The third-generation bike share system offers long-term bicycle rentals to users and 

offers several options to users to access bikes. There are two basic types of this bike sharing 

systems. Namely, the bike library and distributed bike sharing, (Zagster, 2015). 

 

2.3. Empirical studies on Bike sharing system 

 

According to DeMaio (2009), bike-sharing’s key impacts to the urban milieu include the 

creation of a larger cycling population, a decrease in greenhouse gas emissions, increased 

usage of public transportation modes, and public health benefits (p. 43).  

 

Kabra et al. (2016) focused primarily on the question of how the accessibility and the 

availability of a bike-sharing service affects ridership. To that end, the authors proposed a 

structural demand model in which the commuter arrival rate at a location is assumed to vary 

linearly with several covariates, such as the local population density and metro usage. 

Moreover, Ricci (2015) finds that congestion, pollution, and carbon emissions remain 

unaffected by bike-sharing implementations. 
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2.4. Evaluation of Potential operating Models 

 

Bike share systems provide access to bicycles for short trips at a low cost and eliminate the 

barriers to owning and maintaining or traveling with a personal bike. These systems have 

existed in some countries for decades. Over the years, the industry has evolved a variety of 

operational models and new technologies. This section describes two options for non-

motorized bike share systems being implemented today in City of Kigali. 

 

4.2.1. Bike technologies 

 

There are several bike share technology options: smart dock systems, smart bike systems, 

and dock less bike share systems. Electric-assist bicycles (“e-bikes”) are available with any 

of these bike share platforms, although the ways that e-bikes’ batteries charge varies 

depending on the system type. There are also electric-powered scooters (“e-scooters”), a 

recent addition to the shared mobility industry that operates similarly to dock less bike share. 

There are advantages and disadvantages to each of these technologies, and the approach 

should be dictated by funding and interest from the public and private sectors as well as 

demand factors based on conditions in the study area. 

 

4.2.2. Smart Dock system                      

 

Smart dock systems are organized into stations. Each station has a computerized terminal to 

process transactions and information and a series of docks that lock the bikes. The technology 

for tracking and locking/unlocking the bikes is contained in the dock rather than on the bike. 

Although some systems include an additional lock on the bike to allow for mid-trip stops, the 

user must return the bike to a station to end their trip.  

 

 
Photo 2-1: Smart Dock system 
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Photo 2-2: Components of a Station-Based Bike Share System. 

Source: Eugene bike share feasibility study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 2-3: Components of a Smart Bike 

Source: Eugene bike share feasibility study 
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Capital cost: USD 4,000 to USD 6,000 per bike. This cost includes the cost of the stations 

and assumes stations are located in public space on a hard, stable surface.  

 

Operating Cost: USD 1, 200 to USD 2,700 per bike per year. These costs include third-party 

operating expenses such as parts, repairs, maintenance, rebalancing, administration, other 

operating needs, and staff. (Vendors: 8D, BCycle, Motivate, PBSC) 

 

Table 2-1: Smart dock system advantages and disadvantages 

 

Type of 

smart 

dock 

Advantages Disadvantages 

Smart 

dock 

system  

- Established system in the 

National Capital area 

- Stations are visible and iconic 

- Organized 

- Proven and tested technology 

- Reliable for users to find a bike 

- Siting requires long contiguous space  

- More expensive technology compared to 

other bike share technologies  

- Relies on more components  

- More time to implement  

- Station capacity limitations (e.g. less 

flexibility to add more bikes quickly)  

 

4.2.3. Dock less Bike share 

 

Dock less systems incorporate the checkout technology and the locking mechanism on the 

bike itself, making docking stations unnecessary and introducing more flexibility to the 

system. There are two types of dock less systems that can incorporate a range of supportive 

infrastructure or operational approaches: 

 

- Smart bike systems generally use a more robust bicycle design (similar to docked bike 

share bikes), have a built-in cable or U-lock that allows bikes to be locked to a bike rack 

or other street furniture, and are checked out using a pre-purchased membership. These 

systems are often referred to as “lock-to” technology. 

- Self-locking systems use bikes with a wheel lock that allows the bike to be locked to 

itself but that does not allow it to be locked to a bike rack. Users scan a Quick Response 

(QR) code to rent a bike.  
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Photo 2-4: Type of dock less 

 

Capital cost: USD 2,500 to USD 4,500 per bike. This cost includes the cost of the stations 

and assumes stations are located in public space on a hard, stable surface and USD 1,800 per 

bike per year for installation bike racks/parking areas. 

 

Operating Cost: 1,200 to $2,700 per bike per year. These costs include third-party operating 

expenses such as parts, repairs, maintenance, rebalancing, administration, other operating 

needs, and staff.  

 

Vendors: BCycle, Gotcha Bikes, JUMP, Motivate, Next Bike, Zagster (Dock less bike share 

is a rapidly changing industry with companies frequently entering and exiting the market or 

changing their offerings). 

 

Table 2-2: Advantages and disadvantages 

 

Type of 

dock less 

Advantages Disadvantages 

Lock-to 

Technology  

- Flexible, modular, and easier to site  

- Flexible for users to park a bike 

- Scalable and good for small or large 

systems  

- Easy to access and use  

- U-lock or cable lock is integrated and 

encourages locking the bike to a bike rack 

- Can be more reliable for users to find a 

bike  

-Higher capital cost (if public 

agency wants to own the 

equipment)  

-Requires space to place racks 

required for hubs  

- Moderately expensive technology  
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U-Lock-to 

Technology  

 

 

- Flexible on where users can park a bike  

-  Scalable and good for small or large 

systems 

-  Easy to access and use  

- U-lock or cable lock is integrated and 

encourages locking the bike to a bike 

rack  

- Proven and tested technology (U-lock 

systems)  

 

- Less organized; it is less 

obvious where bikes should be 

parked and they can be left 

anywhere  

- Can be less reliable for users to 

find a bike 

-  Less agency control (if a for-

profit business model is 

selected)  

-  Difficult to impound or remove 

incorrectly parked bikes due to 

the “lock-to” mechanism  

 

 

4.2.4. E-Scooters 

 

E-scooters are a more recent mobility technology. E-scooters systems are similar to dock less 

bike share system. The scooters are equipped with a GPS unit and a self-locking mechanism, 

and users can locate them or check them out using a smartphone application by scanning a 

QR code. E-scooters can be picked up and dropped off anywhere within its given service 

area, although some companies encourage the use of designated parking locations through 

geo-fencing or photo verification. Depending on local regulations, e-scooters may be required 

to only ride on the street or only on the sidewalk, but in practice riders tend to ride where they 

feel most comfortable, which can introduce conflicts with other modes. Vendors are 

considering how to regulate maximum speeds using geo-fencing, which could allow slower 

maximum speeds in locations where e-scooters are allowed or expected on sidewalks. 

 

 

 

 

 

 

 

 

 

  
 

 

 

 

Photo 2-5: E-Scooter 

Source: www.guraride.rw 
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Capital cost: Cities may wish to invest in scooter parking zones, similar to dock less bike 

share supportive infrastructure.  

 

Operating Cost: Cities may incur costs to administer the program, respond to complaints, 

provide designated parking areas, etc. This is similar to dock less bike share costs.  

 

Vendors: Bird, Lime, Spin, Skip, Razor USA (Dock less bike share and e-scooter share is a 

rapidly changing industry with companies frequently entering and exiting the market or 

changing their offerings) 

 

Table 2-3: Advantages and disadvantages 

 

Type of E-

scooter 

Advantages Disadvantages 

E-scooter Flexible for users to park an e-scooter  

- Easy and fast to implement  

- Scalable and good for small or 

large systems  

- Inexpensive technology and may 

be a very low cost to cities  

- Easy to access and use  

- May be used by a different set of 

people than bike  

  

- Less organized  

- No basket for carrying items  

- - Agency control (potentially evolving 

with the quickly changing industry)  

- - Less proven and tested vehicle 

technology and business model  

- - Less reliable for users to find a 

scooter  

-  - May introduce issues such as users 

riding and parking on sidewalks, 

which can lead to conflicts with 

pedestrians and accessibility needs  
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CHAPTER 3:  METHODLOGY 
 

 

This chapter describes a research design, presents data collection instruments and a roadmap 

to solving the stated research questions. 

 

 

3.1 Research Design  

 

The choice of this design (descriptive design) was appropriate for this study because it 

utilized as a tool for data collection and helped to establish the citizens’ perceptions. The 

descriptive design was used to collect quantitative and qualitative data that described the 

nature and characteristics of the respondents. 

 

3.2. Determination of the sample size  

 

The study therefore used a combination of random and stratified sampling. These samplings 

were rendered possible by the fact that National Institute of Statistics- Rwanda has conducted 

a census on population size, Structure and distribution in 2012 in Rwanda. This census 

showed that the number of populations in City of Kigali is 1,132,686 peoples. This number 

allowed us to determine the sample size based on Cochran formula.  
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Map 3-1: Administrative map of City of Kigali 

Source: www.google.com consulted on December 28th, 2019 

 

 

http://www.google/
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The GIS and GPS were used to draw the map road of connectivity of bikes sharing system 

within in three Districts of City of Kigali and to assess if its implementation is possible: 

Location of bike-stations, Functional design, technical design, legal and organizational design 

and geographical boundaries. 

 

Evan Morris’s sample size formula developed by William, G. Cochran and Evan Morris in 

1980: 

 

 
With 1,132,686 the target population, the sample size (n) is a random sample is  

 

 

 
 

Therefore, a random sample of 384 in our target population was enough to give us the 

confidence levels we need. 

 

Table 3-1: Study population 

 

District Target population by District Percentage Sample size 

Gasabo 529,561 47 180 

Kicukiro 318,654 28 108 

Nyarugenge 284,561 25 96 

Total 1,132,686  384 

 

Source: Designed by the researcher from data of NISR (2012) 

 

3.3. Data Collection tools 

 

Various methodologies were used for data collection and analysis. These include document 

review, questionnaire, observation and photography.  

 

3.3.1. Documents review 

 

By this method, different documents were reviewed include, but not be limited to Strategic 
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 Master Plan of City of Kigali, District Development Strategy (DDS) and National Strategy 

for Transformation (NST1).  

 

3.3.2. Questionnaire survey 

 

The information from sample size in the aforementioned districts was surveyed using the 

questionnaire, which has been widely used in transportation engineering research. It is 

composed of questions related to detailed estimated economic impact and health benefits. 

 

3.4. Data analysis 

 

The empirical data used in this study. Likewise, the quantitative analysis are made in the 

form of numbers and presentations are made in the form of tables, chats or and graphs in the 

form of text. Quantitative analysis use SPSS as statistical software, which are based on the 

results from the online questionnaire filled in by each respondent. 

 

Qualitative analysis was done manually. While qualitative software have proven to 

advantages of saving time. During data presentation, concepts and themes, as employed by 

the respondents, are examined across different interviews to combine the material into a 

coherent whole that described what was going on around the subject under study.  

 

3.5. Ethical considerations  

 

To meet minimum ethical standards, I used an introductory letter from Schools of Rwanda- 

College of Science and Technology (UR-CST) authority. While conducting the research, I 

took care to respect human dignity and secure informed consent from the respondents. In 

addition, the information acquired are kept confidential and are used for this research only. 

 

The principle of academic integrity, which involved acknowledgement of sources of both 

primary and secondary information used in the survey, are adhered to. 

 

3.6. Expected Limitations   

 

- As our research is time bound (restricted time), we face a constraint in terms of time of the 

time that are available to us. We do not have unlimited time at our disposal. 

- Our study depends on having access to public information, or documents and, for whatever 

reason, access is denied or limited in some way. 

- Lack of cooperation from respondents, especially those who considered the information 

confidential. I, as a Researcher, assured the respondents of confidentiality of their 

information that it is used solely for academic purposes by presenting an introductory letter 

from UR-CST. 
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CHAPTER IV: DATA ANALYSIS AND INTERPRETATION 
 

 

This chapter has two main section. The first section deals with the different views of 

respondents on Bake share system in City of Kigali. The second present the result of 

feasibility project for implementation of Bike share system in City of Kigali 

 

4.1. Characteristics of the respondents 

 

For a sample size of 384, only 362 were responded, either 94 % of the all questionnaires were 

responded.  

 

4.1.1. Sex of the respondents 

 

The figure below shows that 96% of respondents are male whereas 4% of respondents are 

female. This shows that the majority of the respondents are of the male sex.  

 

 
 

Figure 4-1: Gender of respondents 

Source: Primary data, June 2020 
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4.1.2. Educational level of respondents 

 

Based on field findings 39% of the respondents acquired primary certificate, 50% of the 

respondents are finished at secondary education level. Only 7% were university graduates 

while the remaining 4% are not complete the primary school.  

 

 

 
 

Figure 4-2: Education level 

Source: Primary data, June 2020 

 

 

4.1.3. Profile of bike users 

 

In this research, bike stations were selected in Gasabo, Nyarugenge and Kicukiro 

districts in fieldwork. In order to get an overall understanding, these stations were 

selected based on about 4.0 km spacing of bike stations, and different land use patterns, 

i.e. Residential community, business area, schools, cultural entertainment area (cinema, 

bookstore, park, and so on), bus stops. From the study, findings showed that the majority 

of the respondents (41%) are the users of bike in their daily lives (the bike cyclists).  The 

citizens comprise 32% and while the businesses and the workers were 12% of the 

respondents.  These findings depict that all users of bike were represented in this study. 
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Figure 4-3: Status of the users 

Source: Primary data, June 2020 

 

 

4.1.4. Trips per Week 

 

When respondents were asked how many trips per week, nearly 33% said 0-5 trips were done 

per week for people aged between 18-30, 29% of respondents aged between 31-50 years old 

have done 0-5 trips per week, and more than 20 trips per week were done by 8% of 

respondents aged between 18-30. 

 

 
 

Figure 4-4: Number of short trips per week 

Source: Primary data, June 2020 
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4.1.5. Interest in using Bike share 

 

34 % of respondents aged between 31-50 said they definitely would; another 38% of 

respondents aged between 31-50 said they might.  

 

 

 
 

 

Figure 4-5: Interest in Using Bike Share 

Source: Primary data, 2020 

 

 

4.1.6. Willingness to Pay Membership Costs 

 

We then asked respondents if they would be comfortable, paying these average rates fees. 

The majority of respondents were willing to pay 4,500 x 2 = 9,000 RWF /day, RWF 

270,000/month or 3,240,000 RWF /year.  
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Figure 4-6: Willingness to Pay Membership Costs 

Source: Primary data, 2020 

 

4.1.7. Bike Share Value Proposition 

 

Most of respondents said that the use of Bike share system in City Of Kigali would reduce 

traffic congestion (83%) and delay for citizen aged 18-30 and 85% for the citizen aged 31-50. 

Another response was to the health benefits of riding the bike for short trips (60% and 70% 

for citizen aged 18-30 and 31-50 respectively). 

 

Table 4-1: Benefits of Bike share system 

 

Description 

Travel 

time 

saving 

Improved 

Health 

Urban 

mobility 

Reduction traffic 

congestion 

Noise 

reduction 

Reduction on 

polluting 

emission 

18-30 52% 60% 78% 83% 76% 45% 

31-50 57% 70% 80% 85% 77% 48% 

Non-Bike 

transportation 48% 54% 68% 88% 70% 30% 

 

 

Source: Primary data, 2020 
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Figure 4-7: Bike share benefits 

Source: Primary data, 2020 
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4.2. The study area 

4.2.1. Site Planning and Permitting 

 

Obtaining appropriate sites for the bike share stations implementation is an important and 

long-lead time aspect of implementation. Sites may be located on City of Kigali, or other 

public property, or on private property. For stations located on private property, a license 

agreement is usually executed between the operator and the property owner. For stations 

located on public property, the exact process for site planning and permitting is typically 

determined during implementation.  

 

 
 

Map 3-2: Road Network map of the proposed Project 

Source: Designed by the Researcher during field visit, August 2020 
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4.2.2. Bike share location suitability analysis  

 

Based on the review of existing conditions, a suitability analysis (or “heat mapping” analysis) 

was performed to determine were bike share would be most successful. Because bike share 

tends to be most successful, where there are a variety and density of land uses. The analysis 

was created by aggregating data sets that included population density, employment density, 

community and visitor attractions (parks, retail, Commercial, population density, 

employment density, hotel, proximity to bus stops), transit and regional transportation, and 

existing bike infrastructure, factors that reflect equity, and topography. 

 

4.2.3. Site identification 

 

To be financially viable, bike share stations must have a high rate of utilization. This 

generally occurs in high-activity and high-density areas, which tend to also be high cost areas 

where lower income residents cannot afford to live. The experience of several systems that 

have located stations in areas with lower income populations and/or areas with more 

dispersed destinations and land uses that are less supportive of bicycling (e.g. auto services) 

is that these stations, although necessary and desired, have relatively low utilization rates and 

low productivity. As a result, the majority and higher concentrations of stations are typically 

located in higher productivity areas. 

 

The bike share demand analysis highlights key areas of Kigali of City that could be feasible 

for bike share implementation. Within those areas, several factors help determine specific 

opportune sites for bike share stations. Station distribution needs to balance proximity to 

demand-generating sites while maintaining a station density supportive of short trips.  

 

The process for selecting sites will specify the number of transit stations, community centers, 

retail centers, high-density residential areas, or other characteristics within each square. 

Squares with the highest scores can then be examined in more detail to determine specific 

hub and bike parking locations (e.g. available sidewalk space, available on-street space, etc.). 

 

a) General Requirements  

 

- Sites must have unrestricted access to the public 24 hours per day, 7 days per week  

- Sites should be highly visible and well-lit at nighttime, 

-  Sites must not impede through-travelers on other modes, block fire hydrants, or 

otherwise obstruct sidewalk furniture, public utilities, or other amenities meant to be 

publicly accessible at all times, 

-  Sites should be located on relatively flat surfaces, though moderate slopes can be 

accommodated, 

- Sites should provide adequate clearance from driveways. 

- Sidewalk Site Requirements  

-  To maintain appropriate right-of-way, only sidewalks with sufficient width should be 

identified as potential sites,  
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- Dock facilities should be located at least at 1.0 m from the curb to allow for a door zone 

from parked cars and may be placed between planters or tree wells. 

 

 

b) On-Street Site Requirements  

 

- As often as possible, locate bike share stations on the bicycle network in close proximity 

to facilities (but do not obstruct or impede bicycle traffic),  

-  Minimum cycle-lane width for use as a bike share dock location: 2.5 m encroachment 

permits are required in the Public Right of Way,  

- Do not place docking locations in on-street lanes that are used for through-driving at 

certain times, 

-  Stations may be placed in non-parking areas of cycle lanes, such as at intersections, 

 

d) Transit Station/Stop Requirements  

 

- Sites should be located as close as possible to station/stop entrance/exit points without 

obstructing pedestrian paths of travel, loading zones, or parking spaces (preferably within 

5.0 m of bus shelters)  

-  Location in proximity to transit stations is highly encouraged. 

  

e) Park site requirements  

 

- Docks on park sites must receive approval from City of Kigali or other relative 

institutions.   
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4.3. Market Analysis 

 

This market analysis combines quantitative and qualitative factors to identify potential bike 

share trip types, user groups, and areas with highest potential to support bike share trips. 

Qualitative factors include lessons from peer systems, stakeholder feedback, and station 

siting considerations. 

 

City of Kigali is marked by its urban character, with most of its residential, businesses, 

Administrative location, tourists and employment population located in its districts. Other 

notable characteristics of the City of Kigali are its young and growing city with 

infrastructure, technology, environment that generates significant tourism.  

By its nature, bike share will be suited to markets where short trips are feasible and bicycle 

infrastructure provides for safe, comfortable riding. 

 

4.3.1. Potential Geographic Service Areas  

 

The aim of this subsection is to move from City of Kigali in order to specify where bike share 

may be most feasible. A series of two maps highlight the opportunities:  
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Map 3-3: Distribution of population of City of Kigali by District 

Source: Done by the Researcher, August 2020 
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Table 4-2: Distribution of population of City of Kigali by District 

 

SN 

Districts and 

Sectors 

Area of residence 

Total Urban Rural 

Both sexes Male Female 
Both 

sexes 
Male Female Both sexes Male Female 

Rwanda 10,515,973 5,064,868 5,451,105 1,737,684 891,806 845,878 8,778,289 4,173,062 4,605,227 

Kigali City 1,132,686 586,123 546,563 859,332 451,673 407,659 273,354 134,450 138,904 

Nyarugenge District 284,561 148,132 136,429 214,020 113,092 100,928 70,541 35,040 35,501 

1 Gitega 28,728 14,989 13,739 28,728 14,989 13,739 0 0 0 

2 Kanyinya 21,859 10,777 11,082 0 0 0 21,859 10,777 11,082 

3 Kigali 30,023 15,375 14,648 4,748 2,594 2,154 25,275 12,781 12,494 

4 Kimisagara 46,753 24,451 22,302 46,753 24,451 22,302 0 0 0 

5 Mageragere 23,407 11,482 11,925 0 0 0 23,407 11,482 11,925 

6 Muhima 29,768 17,222 12,546 29,768 17,222 12,546 0 0 0 

7 Nyakabanda 25,666 13,351 12,315 25,666 13,351 12,315 0 0 0 

8 Nyamirambo 40,292 20,290 20,002 40,292 20,290 20,002 0 0 0 

9 Nyarugenge 21,302 11,477 9,825 21,302 11,477 9,825 0 0 0 

10 Rwezamenyo 16,763 8,718 8,045 16,763 8,718 8,045 0 0 0 

Gasabo  District 529,561 274,546 255,015 365,371 194,128 171,243 164,190 80,418 83,772 

1 Bumbogo 35,381 17,722 17,659 4,246 2,213 2,033 31,135 15,509 15,626 

2 Gatsata 37,110 19,445 17,665 37,110 19,445 17,665 0 0 0 

3 Gikomero 16,625 8,082 8,543 0 0 0 16,625 8,082 8,543 

4 Gisozi 44,003 23,209 20,794 44,003 23,209 20,794 0 0 0 



Bike Sharing System in Kigali City 

29 
 

5 Jabana 33,577 16,718 16,859 9,271 4,651 4,620 24,306 12,067 12,239 

6 Jali 25,057 12,121 12,936 3,808 1,913 1,895 21,249 10,208 11,041 

7 Kacyiru 37,088 19,816 17,272 37,088 19,816 17,272 0 0 0 

8 Kimihurura 21,672 12,170 9,502 21,672 12,170 9,502 0 0 0 

9 Kimiromko 57,430 31,881 25,549 57,430 31,881 25,549 0 0 0 

10 Kinyinya 57,846 30,320 27,526 53,162 27,686 25,476 4,684 2,634 2,050 

11 Ndera 41,764 21,329 20,435 33,469 17,294 16,175 8,295 4,035 4,260 

12 Nduba 25,370 12,268 13,102 0 0 0 25,370 12,268 13,102 

13 Remera 43,279 23,319 19,960 43,279 23,319 19,960 0 0 0 

14 Rusororo 35,453 17,656 17,797 20,833 10,531 10,302 14,620 7,125 7,495 

15 Rutunga 17,906 8,490 9,416 0 0 0 17,906 8,490 9,416 

Kicukiro District 318,564 163,445 155,119 279,941 144,453 135,488 38,623 18,992 19,631 

1 Gahanga 27,808 13,853 13,955 11,698 5,897 5,801 16,110 7,956 8,154 

2 Gatenga 48,640 25,027 23,613 46,306 23,886 22,420 2,334 1,141 1,193 

3 Gikondo 17,146 9,211 7,935 17,146 9,211 7,935 0 0 0 

4 Kagarama 14,385 7,601 6,784 14,385 7,601 6,784 0 0 0 

5 Kanombe 44,426 22,499 21,927 44,426 22,499 21,927 0 0 0 

6 Kicukiro 16,450 8,642 7,808 16,450 8,642 7,808 0 0 0 

7 Kigarama 43,907 22,635 21,272 43,907 22,635 21,272 0 0 0 

8 Masaka 39,548 19,536 20,012 19,369 9,641 9,728 20,179 9,895 10,284 

9 Niboye 26,197 13,481 12,716 26,197 13,481 12,716 0 0 0 

10 Nyarugunga 40,057 20,960 19,097 40,057 20,960 19,097 0 0 0 
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4.3.2. Bike share demand analysis  

 

The table below presents the demand analysis inputs for bike share feasibility.  

 

 Table 4-3: Bike Share Feasibility Factors and Weights 

 

No Factor Weight Description 

1 Hotel High Tourists are a potential bike share market (note: this 

factor will not register where no hotels are not present)  

2 Park Low As neighborhood and regional destinations for active 

individuals, parks generate some bike share demand  

3 Retail/ 

Commercial  

 

Low Proximity to the bike network facilitates safe and 

comfortable use of bike share and indicates locations 

where people commonly ride a bike; the bike network 

does not generate demand so much as indicate a 

likelihood of demand  

4 Slopes Low Steep slopes inhibit bicycle trips; flat topography 

encourages bicycle trips  

5 Proximity to 

Bus Stop  

Low Bike share serves as a first/last-mile connection to 

transit; bus transit generates lower demand than rail 

transit  

 

 

4.3.3. Bike Share demand analysis results 

 

As illustrated on the figure 7, four out of eleven selected key areas of City of Kigali stand 

out as higher potential for generating bicycle trips. The four pre- selected bike stations are:  

Kiruhura (Nyabugogo), Karuruma, Nyamirambo, and Downtown (Commercial area). 
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Map 3-4: Proposed bike stations in Kigali City 

Source: Designed by the Researcher on field investigation, August 2020 

 

 

Other areas of City of Kigali that demonstrate higher levels of demand (indicated with pink 

colors on the map, such as the cities of Kiruhura (Nyabugogo), Karuruma, Nyamirambo, 

Kabuga, Kimironko, Nyanza (Kicukiro), Kicukiro Center, Kanombe, Remera, Kacyiru, and 

Downtown (Commercial area). Detailed maps showing the potential demand in these cities 

are presented in the aforementioned map. Although these areas do demonstrate small pockets 

of potential bike share demand, bike share relies on a network of demand to support short 

trips and shared use of bicycles. Therefore, these markets for bike share are not focused on 

for initial phases, though they may be considered for future phases of bike share if demand 

warrants expansion.  
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Map 3-5: Land use pattern in City of Kigali 

Source: Kigali City Master Plan 2020. 
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4.4. Financial Analysis 

 

While the types of bike-sharing systems vary, costs can be up to $5,000 per bike for capital, 

all taxes and transportation cost include, and operating expenses can range from $100-200 per 

bike per year. For this study, the financial proposal evaluates a five-year initial operating 

period.  

 

Table 4-4: Proposed System Size and Phasing per station 

Installation date Year 1 Year 2 Year 3 Year 4 Year 5 

Number of Bikes per 

station 
10 20 30 40 50 

Number of Docks per 

station 
15 30 45 60 75 

Cost in RWF per 

station 
55,899,900 55,899,900 55,899,900 55,899,900 55,899,900 

 

Source: Information from internet purchase, August 2020 

With exchange rate of 950 RWF for 1USD 

 

The total capital cost every year is RWF 55, 899, 900 for each station.  For four stations, the 

total investment cost will be RWF 223,599,060. 

 

4.4.1. Capital and Installation Costs 

 

Capital costs for Capital Bike share would include the cost of purchasing bike share 

equipment including bikes, docks, kiosks, and map panels. Capital costs can vary greatly 

depending on the type of technology, the vendor, the size of the system, and any special 

features such as additional gearing, e-assist bicycles, custom colors, etc. For this financial 

analysis, the capital costs assume a medium-sized station with typical features of a system 

like Capital Bike share.  

 

There are generally minimal capital costs to implementing a dock less bike share program. 

For the purposes of this financial analysis, assumed costs include purchasing and installing 

bike parking racks and designing bike-parking areas.  Table 9 includes a comparison of 

different technology costs based on quotes and information provided to other cities. In 

general, dock less bike share systems are less expensive because they are privately operated 

and do not require the purchase of bicycles or stations, and smart dock systems (Capital Bike 

share) are more expensive given they must have docks and electronic kiosks at each station. 

 

In this study, I adopted the bike share system in City of Kigali, despite the cost and its 

functioning. 
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Table 4-5: Comparison of Capital Costs for Different Bike share Technologies  

 

Technology 

type 

Cost range in RWF Pro-Forma 

assumption 

Notes 

Capital bike 

share 

38,000,000 RWF to 

57,000,000 RWF per 

Station 

RWF 

50,000,000 

per station 

Cost assumes a typical station with 15 

docks and 10 bikes per station. This 

figure is derived from a vendor quote1 

plus inflation to 2019. 

Dock less 

Bike share 

Varies 190,000 RWF 

per device 

Cost covers installation of bicycle 

parking racks and dock less vehicle 

parking areas. 

 

With exchange rate of 950 RWF for 1 USD in September 2020 

 

In general, dock less bike share systems are less expensive because they do not require the 

purchase of bicycles stations, and smart dock systems (Capital Bike share) are more 

expensive given they must have docks and electronic kiosks at each station.  

 

4.4.2. Operational costs 

 

Operating costs include those costs incurred to operate, maintain, and promote the system. 

This includes staff and equipment to administer the program, perform bike and station 

maintenance, rebalance the system, provide customer service, provide marketing and 

outreach, and direct expenses related to professional services, insurance, rent, utilities, 

software maintenance, etc.  

 

Table 4-6: Operating cost in RWF for Capital Bike share for four (4) stations 

 

Period Year 1 Year 2 Year 3 Year 4 Year 5 

Capital Costs per 4 

Stations 
109,440,000 218,880,000 328,320,000 437,760,000 547,200,000 

Operating cost per 60 

Docks 
5,928,000 11,856,000 17,784,000 23,712,000 29,640,000 

Staff cost 3,454,545 4,145,454 4,974,545 5,969,454 7,163,345 

Total operating costs 118,822,545 234,881,454 351,078,545 467,441,454 584,003,345 

                                                            
1 Motivate’s Bay Area Bikeshare station cost estimates, 2016.   
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As the number of stations increase, as the cost staff will increase by 20%. 

 

 

4.5. Expected Revenues  

 

Bike share system’s analysis expected an average docked bike share revenue per bike. This 

analysis includes estimates for either a per-bike fee or a per-trip fee. Many docks less pilot 

programs collect these fees from the private dock less vendors permitted to operate in the 

jurisdiction, and the funds are typically used to offset the costs of administering the program 

and providing supportive infrastructure. Based on national current practices for public 

transportation fees in City of Kigali, this analysis includes estimates for either a per-bike fee 

or a per-trip fee.  

 

Table 4-7: Capital Bike share and Dock less Bike share Revenue Assumptions 

 

Technology type Revenue assumption  Estimated time 

Revenue from Bike share  9,000 RWF per day 10 hours 

Revenue from Dock less Bike Share 1,000 RWF per day 10 hours 

 

Source: Field investigation, August 2020 

 

Table 4-8: Provisional operating account in RWF 

 

Period Year 1 Year 2 Year 3 Year 4 Year 5 

Gross revenue      129,600,000  285,120,000 456,192,000 644,371,200 851,368,320 

Operational costs 118,822,545 234,881,454 351,078,545 467,441,454 584,003,345 

Gross Cash  Flow 10,777,455 50,238,546 105,113,455 176,929,746 267,364,975 

Depreciation 22,359,960 22,359,960 22,359,960 22,359,960 22,359,960 

Result before tax -11,582,505 27,878,586 82,753,495 154,569,786 245,005,015 

Tax (30%) 0 8,363,576 24,826,049 46,370,936 73,501,505 

Net Result -11,582,505 19,515,010 57,927,447 108,198,850 171,503,511 

Depreciation 22,359,960 22,359,960 22,359,960 22,359,960 22,359,960 

Cash Flow Net  

(CFN) 
10,777,455 41,874,970 80,287,407 130,558,810 193,863,471 
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4.6. Project acceptability criteria 

 

To be acceptable or rejected, a project must be assessed by using the following eligible 

criteria: Net Present Value (NPV), Internal Rate of Return (IRR) and Payback time and 

Profitability Index (PI). 

 

4.6.1. Determination of Net present Value (NPV) 

 

The net present value is the "difference between the cash flow updated and the capital 

invested. The project will be profitable if the NPV is positive. To use this criterion, it should 

first determine the discount rate to be applied to each financial flow expected in the future. In 

this connection, I mention some factors which determine: the rate of profit that can be 

expected, the weight given by the proponent for the project; the cost of capital. So for this 

study, the Promoter retains this last factor. Thus, the discount rate applied to the project is 

15%, which is the rate of the banking system (BRD) 

 

The formula of NPV is: 

NPV = niCFN −+ )1( - Io 

CFN= Cash Flow net, (RWF) 

i= Discount rate (%) 

P: Period (years) 

Io: Initial Investment (RWF) 

n= Duration of the project (years) 

 

Table 4-9: Determination of NPV at 15% 

Year CFN 

Coff. of 

Disc. at the 

rate of 15% 

CFN 

Discounted  

Cumulated 

Discounted 

Flow 

C of D. at 

the rate of 

25% 

CFN 

Discounted  

Cumulated 

Discounted 

Flow 

0 
-

223,599,600 1 

   

(223,599,600) 

  

(223,599,600) 1 

  

(223,599,600) 

          

(223,599,600) 

1 10,777,455 
0.87 

          

9,376,386  

  

(214,223,214) 0.8 

         

7,501,109  

          

(216,098,491) 

2 41,874,970 
0.76 

        

31,824,977  

  

(182,398,237) 0.64 

       

20,367,986  

          

(195,730,506) 

3 80,287,407 
0.66 

        

52,989,688  

  

(129,408,548) 0.512 

       

27,130,720  

          

(168,599,785) 

4 130,558,810 
0.57 

        

74,418,522  

    

(54,990,027) 0.4096 

       

30,481,827  

          

(138,117,959) 

5 193,863,471 
0.5 

        

96,931,735  

       

41,941,709  0.3277 

       

31,764,530  

          

(106,353,429) 

      

     

265,541,309      

    

117,246,171    
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NPV= 265,541,309 RWF – (223,599,600) RWF = 4,1941,709 RWF 

 

C of D. = coefficient of discount 

 

The discount rate applied to the project is 15% for 5 years less than the rate applied by the 

baking market. The amount of 41,941,709 is positive at 15% of discount rate where the 

project is profitable and acceptable. The sum of Cash Flow Net for 5 years of the Project 

(265,541,309RWF) is greater than the amount of investment (223,599,600 RWF). 

 

4.6.2. Profitability Index - IP 

 

IP = ∑ CFN discounted / Io = 265,541,309 / 223,599,600 = 1.19 

 

As the profitability index is greater than 1.0, the project is acceptable, because for RWF 100 

invested, the Project will release an additional sum of 19 RWF. This is financially good 

project. 

 

4.6.3. Payback of period of investment 

 

Formula of payback period: 

 

Payback period =    

 

Table 4-10: Determination of Payback Period 

 

Years CFN 
C of D. at the 

rate of 15% 
CFN Discounted  

Cumulated 

Discounted Flow 

Year 0 -223,599,600 1           (223,599,600)           (223,599,600) 

Year 1 10,777,455 0.87               9,376,386            (214,223,214) 

Year 2 41,874,970 0.76             31,824,977            (182,398,237) 

Year 3 80,287,407 0.66             52,989,688            (129,408,548) 

Year 4 130,558,810 0.57             74,418,522             (54,990,027) 

Year 5 193,863,471 0.5             96,931,735              41,941,709  

                265,541,309    

 

C of D. = coefficient of discount 
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The Payback period will be in the fifth year of the Project operation at the market rate of 

15%.  

 

4.6.4. Internal Rate of Return (IRR) 
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IRR = Low rate + {| difference between two rates |*[NPV+ / (NPV+ + |NPV-|)] 

 

Table 4-11: Net Present Value at 15% and 25% (in RWF) 

 

Year CFN 
C of D. at the 

rate of 15% 

CFN 

Discounted  

Cumulated 

Discounted 

Flow 

C of D. at the 

rate of 25% 

CFN 

Discounted  

Cumulated 

Discounted Flow 

Year 0 -223,599,600 1    (223,599,600)   (223,599,600) 1   (223,599,600)         (223,599,600) 

Year 1 10,777,455 0.87        9,376,386    (214,223,214) 0.8       7,501,109          (216,098,491) 

Year 2 41,874,970 0.76      31,824,977    (182,398,237) 0.64      20,367,986          (195,730,506) 

Year 3 80,287,407 0.66      52,989,688    (129,408,548) 0.512      27,130,720          (168,599,785) 

Year 4 130,558,810 0.57      74,418,522      (54,990,027) 0.4096      30,481,827          (138,117,959) 

Year 5 193,863,471 0.5      96,931,735       41,941,709  0.3277      31,764,530          (106,353,429) 

          265,541,309         117,246,171    

 

 

 

IRR = 15 + (25 – 15) x (41,941,709 / 148,295,138) = 15 + 10 x 0.283 = 17.83 % 

 

As the discount rate, which equalizes the NPV to zero, is 17.83 %, this means that if the Project realizes this investment, it is equivalent to place 

the capital of RWF 223,599,600 to 17.83 % for 5 years. Thus, the project is profitable according to this criterion because 17.83 % is greater than 

the rate of 15 % applied by BRD (Rwanda Development Bank). 
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4.7. Implementation strategy of Bike share system in City of Kigali 

 

With the different socio-economic background of the city of Kigali community, many expect 

that a bike share program will be either free or cheap to use. This means that, the potential 

users should be considered when pricing the use of the bike share program. The promoter 

should allocate bike stations that are mostly accessed such as high-density population; hotel, 

retail/commercial residential halls, employment density, parking and bus stops will encourage 

the use of a bike share program. To ensure the security of bike stations and bikes/ scooters, it 

is important that stations/bikes are equipped with tracking devices such as GPS to prevent 

theft and vandalism. The marketing will make the citizens community aware of the intended 

bike share program and encourage demand for it. 

 

In addition, the active participation of local administrative entities especially of City of Kigali 

(Nyarugenge, Gasabo and Kicukiro districts) is necessary in implementation of Bike share 

system in City of Kigali. There are hopes that with a bike share, City of Kigali authorities 

will put in place some measures that will safeguard bicycle use. With concerns about the poor 

bicycle infrastructure, it is expected that more bike lanes will be provided. It is also expected 

that, other road users (drivers and pedestrians) will be encouraged to respect riders on the 

road. 

 

4.8. Challenges of Bike share system in City of Kigali 

 

Table 4-12: Challenges of Bike share system 

SN Challenges Mitigation 

1 Rain period 

The travel in rain periods is not practical, and the bike cyclist required 

stopping riding and waiting until rain come over. Only people on 

doing the sport can use this bike during rain period. This case is the 

same as other bicycles and motorcycles modes of transport.  

2 Theft 

Even though the all bikes are incorporated with a GPS device allowing 

the management to monitor its route, the person of bad faith may 

damage the bike and their accessories. Which become a loss to the 

system 

3 
Roads not well 

sealed 

In Kigali City, many roads are not sealed. Those slippery roads will 

become obstacle to the bike users during rain period, which lower the 

demand during fall. 

4 

Some bike may 

be damaged in 

return 

A check-in staff and apparatus is required to inspect the bike after use 

5 

High dependency 

on single-

occupancy 

vehicle 

To educate citizen to the use of Bike share system in their daily travels 
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CHAPTER 5: CONCLUSION AND RECOMMENDATIONS 
 

 

5.1. Conclusion 

 

This work was to understand how feasible a bike share program would be at City of Kigali. 

At this point, it seems unlikely the program will succeed with the current bike infrastructure, 

driver attitudes and personal transportation preference of Citizens.  

The first objective of the study is to investigate whether the introduction of Bike sharing 

scheme in City of Kigali is technically feasible. From the field investigation and findings 

obtained, the bike share system is technically feasible in City of Kigali. This is justified by 

the presence of flat slope, the willingness of potential users, and the easy access to bikes from 

outside to Rwanda. 

 

The second object is to analyze the Cost Benefit (BC) of the introduction of Bike sharing 

schemes in City of Kigali. The result of the study shows that Bike share system will generate 

income over five years (Lifespan Project). The Bike share system will cover all operating 

expenses and generate cash flow net of RWF 10,777,455; RWF 41,874,970; RWF 

80,287,407; RWF 130,558,810; and RWF 193,863,471 for the first, second, third, fourth and 

the fifth years respectively. 

 

The project is financially good project because 100 RWF invested; the project will generate 

an extra of 19 RWF per year. The project will cover the amount invested on the fifth year of 

its operations. From the aforementioned criteria, I conclude that the project is technical and 

financially feasible. 

 

 

5.2. Recommendations 

 

The policy recommendations discussed are therefore based on the major findings of the study 

and lessons from the case study of the bike share programs in three Districts of City of Kigali 

namely Nyarugenge, Gasabo and Kicukiro Districts. 

 

Bicycle infrastructure is crucial to the planning and implementation of a bike share program. 

Adding more bike lanes to the road network on Kigali City would enhance bicycle use and 

prevent bicyclists from riding with traffic. This will ensure the safety of riders especially 

during pick hours. In addition, the existing bike infrastructure should be improved to better 

serve the bike share program. 

 

The climatic conditions in the City of Kigali may affect the effective use of a bike share 

program, as it is currently to local bicyclists. Some respondents highlight less use of their 
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bikes during the cold and rainy seasons. As such, the rate of use of a bike share program will 

be less as compared to other seasons where bicyclists are very active.  

 

The locations that are of most concern to this study are Population density, employment 

density, hotel, park, retail/commercial, proximity to bus stop and flat topography. 

 

These locations should be considered for the allocation of bike stations, as they are the most 

accessed areas.  How far bike stations are placed form these locations will determine how 

well the citizens of City of Kigali will participate in bike sharing. Allocating bike stations in 

areas that are currently not accessible by bike and on steep slopes will affect the accessibility 

and use of bike stations and bikes/scooters. 

 

Through the survey, it was realized that about 20% of respondents did not know what a bike 

share is or and how it operates when they were asked why they would or would not use a bike 

share in City of Kigali. As such, the promoter should make efforts to educate the citizens on 

what the program is, how it will operate and how it can be used.  Educating the Citizens on 

the environmental, financial, health and improved transportation benefits of a bike share 

program will also make the program more attractive to the Citizens of City of Kigali. 

 

Marketing the bike share program to City of Kigali community is crucial in the periods 

leading to and after the implementation of the program. As stated before, most of the survey, 

respondents had little or no knowledge on the bike share system. These respondents believe 

with a bike share program they would have to share their personal bikes with others. 

Advertising the program before implementation will provide information to the bike share 

system and help them understand how the program will be operated. Advertising before 

implementation will encourage the people to utilize the program.  

 

Advertisement should emphasize the benefits of bike sharing to the citizens and the 

community at large.  

The Internal Rate of Return (IRR) of the Bike Share System in City is likely low (17.83%) 

compared to Investment cost and the Profitability Index (1.19) relatively low resulting to 

importation of Bikes, It will be better for the Promoter to manufacture Bikes with accessories 

locally in order to reduce the total investment cost. 

 

We advise the Rwandan University to install the Bike Share system in the Campus. The 

students and the employees inside and outside the University will use these bikes, to reduce 

the transportation emissions and increase the use of active transportation.  
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APPENDICES 
 

 

AP1. Questionnaire for data collection for research 

 

RESEARCH: BIKE SHARING SYSTEM IN CITY OF KIGALI 

 

Student name: Safari Jean de Dieu 

City of Kigali- Gasabo District  

Contact: 07 88 77 53 20 

Date:  August 19, 2020 

 

Hello Sir/Madam 

This questionnaire is mainly used to understand the implementation and use of Bike Sharing 

system in City of Kigali. Your answer will provide important reference for government 

decision-making, and the personal information in the questionnaire will be strictly 

confidential. Thank you for your help! 

 

A. Characteristics of the respondents 

1. Sex 

Male 

Female 

 

2. Educational level 

Incomplete Primary 

Primary 

Secondary 

Universities 

 

3. Status of the users 

Bike cyclists 

Residents 

Visitors 

Businesses 

Workers/Salary 

 

4. How frequently would you use the bike share bikes?  

a. Rarely 

b. A few times a month 

c. Less than 5.0 times a week 

d. More than 5.0 times a week 
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5. Costs: In City of Kigali, there is a project that will offer bike shares today; the average 

daily rate is RWF 9,000, a monthly rate of RWF 270,000 and annual rate of RWF 3,240,000. 

Would you be willing to? 

 

6. Pay RWF 9,000 for a day pass and use bike share system in City of Kigali from time 

to time? 

a. Yes, Higher, Lower,  

b. No, Pay RWF 270,000 for monthly pass? Yes, Higher, Lower. 
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AP2. Photos taken during the data collection and mapping 

 

 

 
 

Data collection at Gahanga Center 

 

 

 
Data collection at Gahanga Center 

 



Bike Sharing System in Kigali City 

47 
 

 
Data collection at Kimisagara 

 

 
Coordinates fixation for mapping the proposed bike stations – at Karuruma - Gasabo using 

DGPS (Survey devices for the Coordinates fixation for mapping) 
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Coordinates fixation for mapping proposed bike stations – at Kimironko Market - Gasabo 

 

 

 
 

Coordinates fixation for mapping proposed bike stations – at Remera Main Car Park - 

Gasabo 
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Visited smart bike                                                           Visited E-Scooter bike 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: www.guraride.rw 

 

 


