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A B S T R A C T  
Universities are respected institutions, and pace-setters, in the position to alter and improve the "intellectual culture" in any 

society. A college campus is open to the public, and its scrutiny. Managing in campus transportation, could serve as a model for the 

whole community in large.  If an efficient streamlined public transportation system on campus be established, well received by the 

faculty, student body and personnel, it would not be long to be noted by the whole public. A college campus in a sense is public, and 

belongs to all. Furthermore, University Putra Malaysia (UPM) is a leading institution among the other Malaysian universities, 

remarked for its movement to sustainable physical layout. In this research, interview and discuss had been done regarding the 

effectiveness of power position and municipal authorities. It includes the input from a questionnaire filled by 100 students from 

UPM Serdang Campus. In this study, we will have the provisions to incorporate our suggested solutions to campus transportation 

system, into the overall layout of campus planners and university organizers.   Ideas and recommendations for solutions would be 

considered at the end of the study. 
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INTRODUCTION 
 

In May 2014 National Climate Assessment in the United States, [1] states that climate change has moved 
from a distant danger to present-day threat, and no American will be left unharmed. The evidence is visible 
everywhere from the top of the atmosphere to the bottom of the ocean. From Atlantic seaboard sea level rise, to 
the severe droughts in Southwest and heavy precipitation and floods in the Northeast, Midwest, and Great Plain. 
Human activity such as burning of coal, oil, and gas, and clearing of forests have increased the concentration of 
carbon dioxide in the atmosphere by more than 40% since the Industrial Revolution, and it has been known for 
almost two centuries that this carbon dioxide traps heat.  

Methane and nitrous oxide emissions from agriculture and other human activities add to the atmospheric 
burden of heat-trapping gases. Therefore, a good place to start changing our way is in institutions of learning, 
mainly universities.  

Malaysia is a country in Southeast Asia, and a popular destination for tourists. This developing country of 
30 million, and the land mass of 127000 square miles, has taken great strides in industry, technology, and 
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culture during the past 50 years. Much of Malaysia has a high index of heat and humidity, rendering daytime 
vigorous physical activities overbearing. The Capital city Kuala Lumpur is located 3° north of equator.  
Application of our layout to other climate conditions needs some adjustments. Young university students are 
resilient and if persuaded can adopt green commute -such as walking and bicycling- with relative ease. In this 
persuasion several factors are important: motivating, creation of the necessary facilities, and elimination of 
obstacles.

It is desirable that the commuter is sheltered from heat, humidity, punishing direct sunlight, and rain 
showers. Maybe some walkways and bike paths could be equipped with roofs along some stretches, and with 
periodic stations with cooling, hydration, resting, and snacking facilities. Cycling as an environmental friendly 
transportation mode, potentially integrated to public transportation and because of its health benefits is getting 
more and more attention.  

There is an increasing interest in shifting the car dependence culture towards active transportation modes, 
due to increasing pressures of climate change, unstable fuel prices, diseases related to physical inactivity, and 
strained capital finances, [2/3]. Cycling is a low-cost alternative to driving, requiring no more than the purchase 
of a bicycle and related gear. For individuals who do not have the option of driving, whether due to financial or 
other reasons, cycling can be a viable tool to get to destinations, particularly for trips that are too long to walk or 
those not served by public transit [3]. Moreover, cycling may enhance the maintenance of social networks, 
which are even more essential at times of economic crisis. In this context, cycling is a potential transport mode 
to overcome transportation related constraints, which tend to add significantly to urban household economic 
difficulties. 

Therefore, universities are of great value in setting pace in all aspects of life, through their students and 
graduates. University Putra, Malaysia (UPM) serves a large number of international students who could be 
instrumental in spreading the concept of green transportation in their native countries. It is desirable that the 
commuter is sheltered from heat, humidity, punishing direct sunlight, and rain showers. Maybe some walkways 
and bike paths could be equipped with roofs along some stretches, and with periodic stations with cooling, 
hydration, resting, and snacking facilities [45].  

 
Literature: 

The literature on "travel behavior" centers mostly on individual travel behavior, whether socio-
demographic, related to urban outline and land use, or to aspects of existing transport forms. Less attention is 
given to probing changes in travel behavior and its probable relation with actions or steps in the life of 
individuals. 

The theoretical model in this study predominantly illustrates the stages of behavior change, in particular the 
stages of change model [4, 5]. The model is broadly applied to many areas of health support research, with focus 
on physical activity [6, 7, 8]. The steps of change model, even though most common in physical activity 
research, has recently been applied to several transportation studies [9, 10, 11] and more particularly on cycling 
behavior [12, 14, 15, 37]. Cycling, as a form of physical activity as well as a form of travel to destinations, 
advises that the model offers a functional theoretical framework for understanding travel behavior. In concord 
with studies of customer behavior and marketing [38, 16, 17], the model distinguished that various people will 
be in different stages of cycling behavior, and that appropriate interventions can be extended for each stage. For 
example, some studies [12, 15] have employed the stages of change model to decide, where people in the 
intention and goal audience are positioned in relation to cycling behavior.  

These studies have recognized flexible groups to target travel behavior change strategies. The studies have 
shown that people go through a series of stages of cycling behavior, and take a relatively long time before 
progressing to the next new stage of the travel behavior. 

    
Survey Design And Administration: 

This paper examines transitions in cycling behavior of daily commuters in UPM campus area, Malaysia. 
The study pursues the stages of change model to evaluate individuals with respect to their bicycle use. A survey 
was carried out among 100 daily commuters of UPM University. The study observed a wide selection of 
descriptive features that can influence bicycle commuting. Data used in the analysis are from a survey 
conducted among daily commuters in the UPM campus area in 2014. The unit of analysis is an individual 
commuter. Commuters in the framework of this study are defined as those students who travel to the main 
library and academic buildings on a daily basis. Specifically, survey samples were collected from pre-selected 
regions of the university if the areas were: 

• Located where bus transit lines exist, and bicycle paths are proposed, 
• Densely populated and with high trip generation levels,   
• Used by some regular commuter cyclists. 
The data was collected through individual face-to-face interviews, using an organized survey questionnaire 

that was offered to each commuting respondents. To prevent strategic bias in response, the participants were not 
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made aware of purpose of the questionnaire beforehand.  The face-to-face survey approach -although more 
laborious- was preferred to self-administered survey techniques such as web-based and postal (mail-back) 
modes, or interviews on telephone. One month before hand, we tried a web-based pilot study by emailing the 
questionnaire, the feedback from the respondents was poor; there were too few responses. This is despite 
adequate free Wi-Fi coverage of the UPM campus.  

The questionnaire included four main parts. The first part discussed background information of the 
commuter. Majority were 20 to 29 years old students at UPM University.  More than 50% were post graduate 
level students. About 70% were student without other occupations; 43% had monthly spendable funds of 1000-
5000 Malaysian Ringgit (238-1190 USD). About 20% had bicycle available to them. The second part addressed 
commuter's cycling background. The third part of the survey asked about cycling preferences and about 
potential motivators. The last and fourth part addressed preference information on potential barriers, and bicycle 
policy interventions. This information is vital in evaluation and analysis of the phases of change of cycling 
behavior, and its relation to motivators, barriers and policy interventions. 

In total 100 satisfactorily completed questionnaires were obtained, with a high response rate of 96%, as a 
result of the face- to-face survey technique employed. The study reveals that the majority of people start to cycle 
around primary school age. At that age, cycling is an accomplishment, and is fun, and more pleasant than 
walking when covering longer distances. No variation in this respect was found in people who were city 
dwellers at the time, but there were some differences in trip purpose. In the rural areas, about 9 percent more 
children were bicycle riders. Transition from cycling to not cycling was due to different reasons. The most 
significant reason to stop cycling was leaving school, the second most common was moving to a city. Other 
motivating factors given, included traffic accidents or unsafe traffic, and stolen or broken bicycles. This was in 
contrast with other relevant studies that had identified traffic safety as number one reason.  

 
Variable Analysis: 

To select factors with most influence on bicycle traveling, entertained a wide variety of factors (i.e. 
personal, social and physical-environmental) in relation to the stages of change of cycling behavior. A wide list 
of these factors was collected from other studies done somewhere else [20/21/22/12/23]. The list was based on 
input data from mini-pilot survey among daily commuters, as well as the results of group discussions with local 
cycling group inside the campus (The Basical). This way we managed to achieve and keep the list of factors 
sensible to the local circumstance related to bicycle use. The list of different features was categorized under 
motivators, barriers and policy interventions in the survey questionnaire and was analyzed for their probable 
influence on people in the various stages of change of cycling behavior. 

Stages of change of cycling behavior: 
• Motivators: Low bicycle price, shades along cycling paths, quality of bicycle, cycling training, water 

facilities along cycling paths, direct cycling routes. 
• Barriers: Environmental, Personal, Policy interventions. 
The participants were asked to rate the importance of each variable recorded as motivators, barriers and 

policy interventions associated to using bicycles for daily commutes. The significance that participants attached 
to each of the separate items was determined by survey questions “likert model” to choose the importance of 
each item from 1 to 5. 

Models for potential motivators depending on stages of change of cycling behavior were: 
Low bicycle price, shades along cycling paths, quality of bicycle, cycling training, water (hydration) 

facilities along cycling paths, and direct cycling routes. 
The study looked at the impact of perceived motivators, barriers and policy related interventions, on bicycle 

commuting in the different stages of people's change of cycling behavior. It revealed that respondents who cited 
low bicycle prices, and quality of bicycle as key motivators, were those in the lower income brackets, the price 
of bicycle was a big concern to people with monthly income levels of less than 1000 RM. At no income level 
and at 100-1000 RM, more than half of the participants cited the price as important or very important. The 
quality of bicycle was very important to the group with lower income. 

 
Models For Perceived Environmental Barriers Depending On Stage Of Cycling Behavioural Change: 

Hilliness, weather, far distance to work place, lack of safe parking at work place, lack of safe parking at 
home, lack of showers at work place, lack of bicycle crossing signs at intersections,  attitude and behavior of 
drivers of motorizes vehicles, and lack of dedicated cycling paths. 

Lack of safe and secure bicycle parking at home, and lack of bicycle crossing signs at road intersections, as 
expected, decreases the use of bicycle for transportation. The attitudes of drivers of motorized vehicles -
inattention towards cyclists- discourage cycling as a mode of transportation. This is due to lack of dedicated 
bicycle paths in campus. Likewise, longer distances of pedaling, lack of showers at work and study places, lack 
of bicycle crossing signals at road intersections and inexistence of cycling paths. All of the factors mentioned 
above were strongly associated with higher probability of decline of bicycle use.  
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Hilliness and sloping roadway, was discouraging to bicycle commuting in UPM campus, as the campus 
landscape hosts many steep roadways. Hilliness is much more palpable to pedaling cyclists relative to the 
operators of motorized vehicles.  

In regards to perceptions and personal barriers, the mindset that cycling is not comfortable, had a negative 
influence cycling. Social image and lack of confidence in cycling skills were strongly associated with avoiding 
the main roads. The level of confidence in cycling skills was higher in individuals who began cycling at a young 
age; around the age of 10. 

In general the perception in Malaysian culture that bicycling is associated with a lower socio-economical 
class discourages "white collar" individuals from cycling. So are the feelings of lack of safety on the road, lack 
of confidence in cycling skills, discomfort on a bicycle, having to attend chores and commitments before and 
after work, contributing factors as barriers to cycling. The results suggested that working on the physical 
barriers alone is expected to have modest impact on encouraging bicycle commuting. 

Considering the results of the models on perceived policy interventions, exemption of bicycle import tax 
was considerably related to income level of people. This outcome can be acceptable by the low income earnings 
characterizing. Also see [15]. Guarding and securing bicycles at public areas encourages cycling.  

Security and safety is of prime importance for all students, especially for females. If there is questionable 
security, there would be little willingness to commute on foot and by bicycles, especially after dark. Efficient 
lighting is essential; preferably powered by the photovoltaic panels energized by the intense tropical sunlight of 
Malaysia [42]. 

Designing side by side roadways for pedestrians and bikers would improve the security to some extent. 
Where the roads are shared -or at crossroads- the danger imposed by motorized vehicles on bicycle riders and 
pedestrians is of great concern. On campus grounds this danger could be somewhat overcome by separating the 
two from one another. Off-campus separation of the existing roads is more difficult or impractical. In general in 
Malaysia the rights of bicycle riders in shared roads are not well recognized; the big offenders are the 
omnipresent motorbike riders. Even on campus, it is not uncommon that cars are parked right on the bicycle 
paths.  Presence of police, good traffic signs, well placed phone numbers of emergency help and police phone, 
all would enhance security.  Probably most important is educating the public and raising awareness; both very 
time consuming [43]. 
 
Models For Supposed Policy Involvements Depending On Stage Of Change Of Cycling Behavior: 

The study assess the connection between the supposed motivators, barriers and policy related interventions 
and bicycle commuting among usual commuters in the different phases of change of cycling behavior. The 
analysis presents an understanding of the main influencing features, to aim exact stages of change sections with 
the purpose to endorse bicycle commuting. The outcome showed that a variety of factors are expected to be 
differentially effective. It is revealed that there are obvious differences in the effect of these factors to people in 
different phases of change of cycling behavior. The effect appeared to vary -above all- among non-cyclists in 
early stages of change of cycling behavior, and cyclists in the late stages of change i.e. those who have bicycles 
or have cycled before and are interested to cycle. The findings are in line with studies of consumer behavior and 
marketing [16].  

The study suggested remedies to improve cycling in the campus. These included reducing the cost of 
bicycles, exemption of bicycle import tax, providing good quality bicycles, and proving cycling training centers. 
These measures are shown to be important when promoting bicycle commuting, and are likely to be more 
successful when targeting commuters in their early stages of change of cycling behavior; those who never 
cycled before. Applying those measures would encourage more people in the study stage to think about trying 
cycling, and accordingly making changeover into the prepared for late stage, i.e. to start cycling. The results 
further signified that at least for commuter cyclists, a focus on the directness of cycling routes might be more 
important than other motivating factors. People at this stage (commuter cyclists) appear to cycle to everyday 
activities, even in the face of the lack of direct routes and good cycling facilities. In order for these motivational 
measures to have a desirable impact on cycling, it would need not only individual efforts, but also government 
support. For example, introducing a government policy to reduce the cost of bicycles by the government would 
empower many to own a bicycle. Equally, providing direct roads would have a strong impact on commuter 
cyclists to in their resolve to deal with other obstacles, and continue cycling. The results of our study shared 
similarities with other studies done earlier by others. For example, commuters in early stages of change of 
cycling behavior, recognize more barriers than their colleagues in the late stages of change of cycling behavior 
[10, 12]. Furthermore, there are parallel results with other research related to the influence of physical and 
personal barriers such as weather, lack of cycling paths, distance, lack of safety on the road, poor driver attitude 
and behavior, not feeling comfortable on a bicycle and social image insecurity of bicycle commuting [12, 13, 
24, 25].  

Importantly, the results propose that working only on the physical barriers is expected to have slight impact 
on encouraging and increasing bicycle-commuting levels. This finding supports previous research by [26] 
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revealing that conditions of cycling transportation alone, appears deficient in producing model change towards 
bicycle use. Giving more consideration to personal barriers, may be even more important than providing an 
infrastructure. What would matter most, is working on changes of behavior towards cycling, such as social 
status, social (in)security and, not feeling comfortable on a bicycle. Many of those who have never considered 
cycling, suppose they would feel strange on a bicycle, and for others, a bicycle is perceived as an urban fringe 
mode of travel destined for the poor [27]. Comparable findings have also been found in other countries where 
the car is the main mode of travel [28, 29, 30]. In advocacy to conquer such behavioral barriers, a cultural 
change is necessary, to advance the image of cycling so that it is seen as a daily transportation mode which can 
be initiate almost any one. While shifting behavior of commuters has usually not fallen within the area of 
transportation planners, some studies propose using information campaigns to improve the image of cycling [31, 
32]. Others recommend encouraging more young people to cycle for transportation [12] and due to this, one 
might construct a generation of convinced cyclists who view cycling as a more regular activity. While  focus on 
attitudinal changes and condition of encouraging cycling environments remain  essential, other studies specify 
that some commuters would still face such barriers as  commitments before and after work, and not being 
confident in cycling skills. This supports previous research by [3]. In our study, most of commuters were 
students or lecturers, were not intimidated by these. Planners will have to consider strategies that would help to 
diminish these barriers. The results, furthermore, illustrated a strong negative influence of other barriers, such as 
lack of cycling paths and lack of bicycle crossing signs at road intersections. These barriers especially impacted 
those who do not usually cycle, as they could not find direct and safer cycling roads to their destinations. The 
importance of apathy and poor demeanor automobile drivers towards commuter cyclists is verified, giving 
support to earlier research by [36] who demonstrated that automobile car drivers have a negative perspective of 
cyclists, in environments where, cycling is rare [12]. Find that car drivers are not used to dealing with cyclists 
on the roads, proposing an obvious need for safer cycling routes. On the subject of the impact of the perceived 
policy interventions on bicycle commuting, "pull" interventions such as release of bicycle import tax, and 
guarding bicycles at public places are extremely important. An intervention associated to decrease or 
elimination of this barrier would encourage bicycle commuting. Furthermore, most ‘push’ interventions as if 
car-free zones, park-and-ride, policies as well as parking charges for cars have indicated slight boost in cycling. 
Although the limited influence of these ‘push’ interventions may be tied to a limited experience with such 
measures in the study area, some studies on suitability of a range of transport policy measures explain that 
people are more likely to agree with positive "pull" measures than negative "push" measures [16]. 

 
Universiti Putra Malaysia: 

Malaysia is on the road to being an advanced country in several fronts by the year 2020. Some efforts are 
visible. At UPM some professors with the backing of the university hierarchy, are studying and implementing 
some of the principles of green transportation on campus. There is encouragement of interested students in 
researching green transportation, and coming up with conceptual and practical suggestions and solutions.  

Recently at UPM dedicated bicycle paths have been built to interconnect the key buildings, as a first step in 
converting UPM to a green campus. At the same time, programs of bicycle sale have been initiated. There are 
deeply discounted bicycle prices for undergraduate students, to persuade bicycling. Hopefully the program 
would expand to include postgraduate students, and other personnel. The cycling project also runs in UPM but it 
needs more progress. 

A university transportation system of buses is available at UPM campus. It is free of charge for 
postgraduate students and with a modest monthly charge for undergraduate students. The bus route of this 
system interconnects all buildings, educational, administration, and dormitories. Unfortunately the buses are too 
few, they carry a very relaxed and irregular schedule, and the bus stations are not designated in key locations 
[40/41]. Unreasonable time is wasted waiting for this campus bus commute facility.  

There is a taxi service for the campus, it is informally stationed near the bus stations at the campus gates or 
they maybe waved to stop on route. The taxis are not supervised well, their availability is not dependable, and 
are expensive, with erratic pricing. 

In inclement weather such as during the almost daily rainstorms, public transportation is scarce on campus.   
Collectively the difficulties mentioned above -especially security issues- in this very large campus, drive 

the students and personnel toward personal motor cars.   
Cars and abundant motorcycles produce a considerable share of CO2, carbon monoxide, sulfur dioxide, 

unburned hydrocarbons, and other noxious compounds. 
 

Conclusion: 
According to [33] travel behavior, and risk factors are essential since governments often target them both 

i.e. improving road safety, and increasing the promoting cycling at the same time. The question of how to 
consider increased cycling and better cycling safety at the same time [34] answered by effects of changed 
volume of cycling such as those resulting from changes in cyclists’ travel time, road users’ perception of safety, 
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and health benefits which are mostly ignored in recent cost–benefit analyses of measures designed to advance 
safety or mobility for cyclists [35, 39]. 

This study identifies new and potentially important insight into the factors associated with bicycle 
commuting. The analysis revealed the effects of the various motivators, barriers, and policy related 
interventions. Personal, social and physical-environmental factors vary among people in different stages of 
change of cycling behavior. There are particular suggestions for targeting cycling promotional strategies. Most 
notably, the results revealed that eliminating physical barriers alone have little impact on bicycle commuting 
promotion. Moreover, even if the stage of change model associated with health promotion research can 
designate the potential for model change, it can be useful in transportation planning and policy development.  

Factors with less influence on bicycling among cycling and non-cycling students in campus area contain 
quality of bicycle, low bicycle price and cycling training. Compare to the feedback from city dwellers who 
allocated larger value for these motivators the results of this study was in contrast; different results from 
different backgrounds. Direct cycling routes was strongly embraced by the daily commuting cyclists who rated 
it as significant to all cyclists. Most negative influence on bicycle commuting was physical/environmental 
barriers such as adverse weather conditions, lack of safe parking at home and/or work, lack of cycling paths and 
lack of showers at work place; as well as personal factors such as poor social image, social (in) security and not 
being comfortable on a bicycle [44]. 

In other hand, the study added the stage of change model to examine the probable relationship between 
changes in travel behavior and events or stages in the life cycle of individual commuters. The findings showed 
that mostly people who migrated to the city, decided not to use a bicycle any longer as soon as they arrived in 
the city. Many adjust their travel mode in due time, frequently concurrently with change of school, work or of 
residence. The results showed that most people -in cities and in rural areas alike- started cycling around primary 
school age. Analysis, when people had stopped cycling, indicated that motivation in a large number of cases was 
an event such as leaving school, moving to the city, broken or stolen bicycle, or involvement in a traffic 
accident; leaving school and lack of traffic safety were dominant.  

Policy related measures like exemption of bicycle import tax, car congestion charges, and guarding bicycles 
at public places, are the significant identified policy modifications. Certain factors are reported to be strong 
deterrents, such as inclement hot humid weather. This can be remedied with providing periodic shading roofs 
and cooling stations -equipped with fans powered by photovoltaic solar panels- along the bicycle paths. In order 
having successful cycling policies in cities, it is vital to design the most fitting package of policies for specific 
local circumstances [30]. Moreover, forming policies for each particular city requires cautious planning and on-
going citizen input. In this respect, findings of our study are best tailored for our campus, and in general for 
climates with the mentioned characteristics. In addition to the input of our research, input from other strategic 
planners, organizations and disciplines, is essential for promotion of cycling. Collaboration of public media to 
promote cycling and not only motorized vehicles- is of great value in bringing about attitudinal changes in the 
favor of cycling.   

Public cooperation and acceptance in Malaysia; 
1) Cultural aspects 
Malaysia is an evolving and advancing country, with exceptionally adaptable citizens.  
2) Factors influencing people in their choice of the mode of transportation. 
A) Social standing: Regrettably individuals with some social standing and economic means, to commute, 

usually refrain from using public transportation, riding bicycles, or walking. They perceive this fit only for the 
lower class of citizens, and below their dignity. 

B) In Malaysia ownership of private automobiles is at hand and relatively easy. Bank loans for car purchase 
are available with favorable terms, for imported cars and domestic productions. Some households own more 
than one car. The great majority of cars are powered by polluting fossil fuel. Some older cars leave behind a trail 
of smoke and soot, as they pass. 

C) City planners in city halls, and other responsible organizations, have priority in planning roads and 
highways for motorized traffic, without dedicated bicycle roads. Busses and the city rail cars -e.g. subways- are 
not equipped to accommodate riders with their bicycles. In many European countries, and some locations in 
U.S.A. they have facilities in place to promote environment-friendly, green commute. 
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