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 The purpose of this study is to analyze and illustrate the bicycle sharing system of UPM 

Serdang campus to realize the benefits of this sharing system and provide suggestions 
to improve sharing system to promote cycling as a green transportation choice mode. 

The quantitative method used in this study provides a questionnaire to achieve bicycle 

riders’ preference towards cycling inside campus area. This study can be an example to 
use for other universities’ campuses. The outcome of the paper is to provide a 

methodology that shows the strengths and weaknesses of a cycling system, providing a 

real support to decisions in order to properly allocate resources and to optimize the 
bicycle network. 
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INTRODUCTION 
 

In general, bicycles are sustainable, relatively inexpensive and affordable compared to other travel 

modes[1]. They provide door-to-door transport, not lead to waiting, times compared with waiting at public 

transport stops[13,14]. In addition, they are environment friendly, inexpensive and essential elements in multi-

modal transport chains[2]. In some developed countries such as Netherlands and Japan, bicycle is considered as 

an important and major mode of transportation, and an alternative to automobile. In urban transportation case, 

bicycle appears to be a viable mode of commuting.   

The method used in this study was quantitative. The survey instrument used to specify cyclist preference 

and knowledge toward cycling sharing system. The sample of 327 cyclist students collected from UPM Serdang 

campus. According to a table for the sample size of 2,177 student cyclist regarding the use of bicycle in campus 

area, the sample size required to be representative of the opinions which is 327, with a degree of accuracy of 

0.05 expressed as a proportion[3]. 

 

2.0 Bicycle Shaing System: 

Public bicycle systems, also known as bicycle sharing systems, have been introduced as part of the 

urban
111,12

 transportation system to extend the accessibility of public transportation systems to final destinations. 

Bike-sharing systems allow people to rent a bicycle at one of many automatic rental stations scattered around 

the city, use them for a short journey and return them at any station in the city. A crucial factor for the success of 

a bike- sharing system is its ability to meet the fluctuating demand for bicycles and for vacant lockers at each 

station. This is achieved by means of a repositioning operation, which consists of removing bicycles from some 

stations and transferring them to other stations, using a dedicated fleet of trucks. Operating such a fleet in a large 

bike-sharing system is an intricate problem consisting of decisions regarding the routes that the vehicles should 

follow and the number of bicycles that should be removed or placed at each station on each visit of the vehicles. 

By integrating with other public transportation systems and providing free or affordable access to bicycles for 

city travel, the public bicycle systems are used to lessen the use of automobiles for short trips inside the campus 

areas, thereby alleviating traffic congestion and reducing noise/air pollution[4]. 

The idea is that the commuters can take the bicycles whenever they need them and leave them behind when 

they reach their destinations. Since public bicycles were first introduced in Amsterdam in the 1960s (the so-
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called white bicycle plan), public bicycle systems have been promoted in urban cities around the world such as 

Paris, Barcelona, Berlin, Montreal, Salt Lake City, and so on[8,9,10]. The success of the systems have the most 

number of bicycle stations, but only with basic facilities such as locking system for safekeeping, and bicycle 

racks. 

 Recent technological advances have led to a whole new generation of shared bicycling systems. Bicycles 

can now be checked out using mobile phones or RFID smart cards enabling real-time tracking of bicycle usage. 

There are over forty bicycle sharing programs in the world including Vélib’ in Paris, which has 20,000 bicycles 

and 1,450 stations[5]. Analysing the impact of factors such as time of day and station activity in the prediction 

capabilities of algorithms is important. A rental station typically includes one terminal and several bicycle 

stands. The terminal is a device capable of communicating with the electronic lockers, which are attached to the 

bicycle stands. When a user rents a bicycle, a signal is sent to the terminal that the locker has been vacated. A 

user can return a bicycle to a station only when there is a vacant locker. All rental and return transactions are 

recorded and reported in real time to a central control facility. Thus, the state of the system, in terms of the 

number of bicycles and number of vacant lockers available at each station, is known to the operator in real time. 

Moreover, operators of bike-sharing systems make this information available to the users online[6]. 

Furthermore, their models shed light on some of the factors that influence the predictability of station usage 

behaviour. As sharing bicycling station usage data, can reveal patterns of bicycling usage. It would be essential 

to use this type of information in bicycle stations; as a smart facility that can help to predict the number of 

bicycles, which should be available for use in every station. In addition, longer distance cyclists are likely to 

prefer restaurants on the route, while cyclists with a high recreational specialization level in the cognitive 

dimension (i.e. knowledge and skill) are unlikely to choose leisure routes. Although in their study no groups 

expressed a significant preference for the attribute of complete facilities, the interaction term of riding time in 

the multinomial model had a positive and significant effect, implying that this attribute had systematic 

differences in the preferences of the participants. Basic facilities are still insufficient for cyclists, and there is a 

need for additional facilities, such as restaurants, for cyclists engaging in extended cycling excursions. In 

addition, it is necessary to consider these marginal attributes when implementing bicycle-friendly environments 

to increase the popularity of cycling[7]. 

3.0 Bicycle Shaing System In Upm Serdang Campus: 

 The "green movement" started several years ago at UPM campus but still it is not functioning optimally. 

There are more than 2000 bicycles inside UPM campus which are sold to degree and bachelor students by 

university with bonus and discount to promote cycling as from the sharing program lots of bicycles were lost or 

broke and the program didn’t work. Later in 2013 another movement start with the found of Coca-Cola 

company which was very interesting. The man station located at faculty of biology and they borrow bicycle in 

exchange of for empty cans or 8 plastic bottles from 8 am to 5 pm. Unfortunately, students didn’t start using 

sharing system as it was expected. One of the most important part of any organization is the management and in 

this case university’s authorities.  

 The students are interested to respondents green sharing system but the program extension is stopped and it 

just for specific area in main campus. Organizational management, in this case the university administration, are 

the pivotal part of any institution [9]. A large fund was specified by Coca-Cola Company to promote cycling at 

UPM. During the two years that this fund has been available, the progress of the objectives has been very 

sluggish, limited only to certain campus locations, and inadequate. Currently it seems to be at standstill. The 

program began without the basic research on the needs and preferences the cyclers, and evaluation of the 

campus and off-campus transportation facilities. Even the voluntary input and participation of the UPM campus 

experts on green design, road design, and landscaping, due to political issues, was not welcomed. 

 

RESULTS AND DISCUSSION 
 

From the questionnaire, opinion of respondents on their choice mode of transportation system was asked. 

Their knowledge of bicycle sharing system was asked. The respondents’ opinions about features such as the 

cost, ease of use, comfort, security, accessibility, visibility, capacity, aesthetics, and user friendliness were 

asked. 

In terms of background factors, it is necessary to distinguish the younger respondents -age group 17 to 20- 

from others in several terms of preferences. This age group was also more aware of bicycle sharing systems, 

using bicycle for transportation, and bicycle as a preferred mode of transport elsewhere. The finding of this 

study parallels the study which found that the age of respondents did influence their preference[8]. 
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4.1 Bicycle Shaing System Awareness Factor: 

 

The results showed that 56.27% of responders were not familiar with bicycle sharing system, while 43.73% 

were familiar. In this study the higher rate of awareness was among individuals who had diploma as their formal 

qualification (see Table 1) and this awareness encouraged them to use bicycles with more frequency than the 

other age groups. The age group ranking highest was 17 to 20 year old respondents (see Table2). This 17-20 

year-old diploma trackers are in their last years of study. The main source of information at UPM, for these 

mostly Malay students, was social networks such as Facebook, which would publicize the Coca-Cola bicycle 

sharing program. 

 
Table 1: Cross Tabulation of Familiarity with Bicycle Sharing System, and Formal Qualifications. 

 Are you familiar with bicycle 

sharing system? Total 

Yes No 

Formal qualifications 

No entry 
Count 3 2 5 

% within Formal qualifications 60.0 40.0 100.0 

Foundation 
Count 14 20 34 

% within Formal qualifications 41.2 58.8 100.0 

     

Diplomas 
Count 26 27 53 

% within Formal qualifications 49.1 50.9 100.0 

Bachelor 
Count 75 90 165 

% within Formal qualifications 45.5 54.5 100.0 

Master/Ph.D. 

(postgraduate) 

Count 25 45 70 

% within Formal qualifications 35.7 64.3 100.0 

Total 

Count 143 184 327 

    

% within Formal qualifications 43.7 56.3 100.0 

 

Table 2: The Cross Tabulation between Familiarity with Bicycle Sharing System, and the Age Groups. 

 Are you familiar with bicycle sharing system? 
Total 

Yes No 

Age 

group 

No entry 
Count 4 2 5  

% within Formal qualifications 66.7% 33.3% 100.0 

17-20 years old 
Count 32 36 34 

% within Formal qualifications 47.1% 52.9% 100.0 

21-29  years old 
Count 89 110 53 

% within Formal qualifications 44.7% 55.3% 100.0 

30and above 
Count 18 36 165 

% within Formal qualifications 33.3% 66.7% 100.0 

No entry 
Count 143 184 70 

% within Formal qualifications 43.7% 56.3% 100.0 

Total 

Count 143 4 2 

% within Formal qualifications 43.7 66.7% 

33.3% 

 

 

 

4.2 Owning A Bicycle Or Participating In A Bicycle Sharing Program: The Preference Index: 

Almost 80% of the respondents preferred using their own bicycle instead of sharing system (see Table 3). 

This might have resulted from lack of information on advantages of sharing systems, or out of concern for 

responsibility of caring for the shared equipment. A third reason might have been lack of well-connected in-

campus bicycle paths, and the difficulties associated with using the system's bicycles off campus. This may be a 

good subject to address in a future research project. According to the author's observations, bicycle-sharing 

system at UPM in Serdang campus is inadequate, with underdeveloped roadways and connections; this could be 

the main reason for inadequate utility of the sharing system by students.   

There has been a large fund from Coca-Cola Company to increase cycling especially at UPM campus. 

During the two years that this program has been implicated, it has not been effective as had been expected; 

leading to waste of time and economical loss. The program began without the necessary research and knowledge 

of the in-campus transportation. Although the department related to green design, the road experts, and 

landscape designers were eager to promote cycling in UPM Serdang campus, due to some institutional political 

issues the “cycle to recycle” project at UPM came to a halt. The students are interested to participate in the 

green sharing system, but the program expansion stopped and remained limited to specific areas in the main 

campus. The lack of connected roads and unorganized sharing system, lead the students to prefer using their 

own bicycle instead of ones in the sharing program. 
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Table 3 Preference of Owning or Sharing Bicycle. 

Own Bicycle or  Sharing System Number Percent 

   

No entry 5 1.53% 

Own  261 79.82% 

Sharing System 61 18.65% 

 

Conclusion: 

Public bicycle systems have attracted a great deal of attention in recent years, having been used as a new 

inner-city transportation mode that can be integrated with existing public transit systems in many cities. This 

study considers cycling in a campus area. 

The optimal design of the public bicycle sharing system requires an integrated view that encompasses the 

travel costs of users, the facility costs of bike stations, the setup costs of bicycle lanes, as well as the service 

level. The main problem is that cycling roads are limited to specific areas which are not covering whole campus 

and it is a hold factor which makes students to avoid using sharing system. Bike riders should use some main 

roads which are not really safe for cycling. Second problem is that there is only a main station and users should 

bring back the bicycle to the main station by themselves which it is not comfortable as UPM Serdang campus is 

a vast area. It means the sharing system doesn’t run completely. There should be reasonable number of trucks to 

move bicycles from main station to the vacant luck down stations as well as changing lucking systems from 

manually to automatic in lock down station in whole campus. It is impossible to be informed how many bicycles 

are in each bicycle station while there is no tracking system. Also it is necessary to increase level of awareness 

about existence of sharing system in campus by running some cycling group activities inside the campus and 

promoting sharing system in university website which could be available for whole students. The well 

connected cycling road network inside whole campus is vital for succeeding the sharing system.  

Future research would be useful in at least the following directions. First, It would therefore be useful in a 

practical application to include how the bicycle lanes can be created on the existing street network. Second, the 

travel demands may vary over a day (or a replenishment lead time). It would therefore be helpful to develop a 

formal model incorporating demand variation and to evaluate the influence of demand variation on the system 

design and routing choices. Third, the calculation of the bike inventory level at rental stations is conservative 

since the reuse is not accounted for. It would be helpful to develop a more accurate estimate. 
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