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Abstract 

Private Cars (PC) are becoming the most common way to travel daily. This is one of the effects of poor access to Public 

Transport (PT). As a result, increase air pollution, traffic congestion, noise, accidents. This study aims to develop a 

modal shift model for car users to shift to PT and determine the factors that effects the performance of the mode of 

transportation. A survey of 384 of PT users was conducted in Kajang city, Malaysia. Data were processed by SPSS 

software. A binary logit model has been used for three different lines (car, train and bus). The explanatory factors that 

looked at two models include trip distances, a trip rate per day, trip time, gender, age, and occupation, which are 

important variables. Mode Choice Model (Car vs Bus) show the travel time and distance travelled are significant factors 

to increase the use of public buses and reduce dependence on the car. While in Model (Car vs Train), the travel time is an 

important variable that effects of the switching decision between car and train. Younger people are more likely to switch 

in both models. Improve some factors like reliability in public transport services and change some fundamental policy 

could be the most effective measures for shifting from PC to PT. 
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1. Introduction 

The major challenge that roadway users faces every day in metropolitan cities is traffic congestion [1]. The rapid 

economic growth, employment and urban sprawl have led to increased numbers of commuters where the use of PC has 

spread over the past two decades; it has become one of the most common means of transport in Malaysia, this increase 

in cars leads to various traffic-related social problems [2]. Noise, pollution, global warming and impaired livability are 

just a few of the negative impacts of transportation systems around the world, these problems can largely be overcome 

by transforming car-centric cities into cities where PT and non-motorized transport are the dominant modes [3]. The 

increasingly active car uses in the cities in industrialized countries has led to increased accessibility problems of PC 

also cause transportation delays, accidents and emissions produced [4, 5].  

Expanding the awareness of PT may reduce the quantity of accidents, decrease energy consumption, protect the 

environment and enhance the personal satisfaction [6]. Many factors play a key role to motivate PC users towards PT, 

the travel time and service system improvement are required to reduce PC dependency, park implementation with ride 

service facility near to the PT stations will enhance the PT users [7]. Reduce total travel time, travel cost and 

subsidized fares for the bus and train have directly effected on shifting [8, 9]. Safety, reliability and cost is the most 

important criteria (36%, 27% 21% of total) respectively for encouraging indicated the urban commuters to shift from 

private vehicles to PT , 96% of commuters want an efficient public transport system (PTS) for shifting [10]. There are 
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some facilities like (seat availability, conditioning system, clean and comfortable bus and women bus service) can 

assist to encourage the switch to PT [11]. Environmental impact has some positive influences on the attitude to use PT 

[4]. The high quality of service is one of the best ways for pushing PC users and attracts them to PT, the important 

requirement to know how the PC users perceive briny attribute qualification up the quality of service being provided 

and which attributes they consider to be of greater, for more attractive the providers need to offer more accessible 

service [12, 13]. Develop public transport connections and improve pedestrian walkway system by make the distance 

at least 500 m or 15 min walk to near station to attract more people to this sector [14]. 

In Malaysia, the traffic problems can be moderated, 45% reduction rate in travel time and cost will encourage more 

travelers to PT sector [15]. PC is the most common mode of transport, People not satisfied with current state of PT 

especially public bus, if this sector improved, they will use it instead of paying for tolls and outrageous petrol prices 

[16].  

The area of this study is Kajang city; it is in the eastern part of Selangor, Malaysia. The total population of Kajang 

has grown rapidly in the last few years. PT sector in this city consist from two kind of train line (MRT and KTM) with 

two big stations for MRT, one station for KTM and network lines of buses, there is bus stop in each 1 kilometer at 

least. The traffic problems in this city should be alleviated by encouraging more commuters to use PT Through study 

the factors that influence car use and the potential to shift the drivers to the bus or train. This paper aims to develop a 

modal shift model for car users to shift to PT and the effectiveness of the transformation model in future transport use 

and determine the factors effecting on the performance of the mode of transportation. The Map in Figure 1 showing the 

area surveyed in Kajang around (plaza metro and metro point area).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Area of study 

2. Methodology and Data Collection  

To reach the objective of this study, the survey was conducted in Kajang. To achieve a representative sample 

reflecting demographic, social, and economic characteristics, respondents were randomly selected on the basis of a 

stratified sampling approach. The data used for this study 384 real cases were randomly selected one and a half 

months. Determining the sample size is a very important issue because big samples may lose time, resources and 

money, while tiny samples may lead to false results. Therefore, selecting the sample size reduces the study risk whose 

results are not beneficial. The sample size was determined according to [17, 18]. 

A binary logit model is used as an analytically convenient modeling method. The first modal choice model (private 

car and public bus), the second model is the selection model (private car and public train) to identify the factors that 

will effect on car users to choose public transport and compare the utility of these means of travel. In this model, the 

dependent variable is "1" if the passengers of the public bus or the public train and "0" travel to use the vehicle. 

The questionnaire information addressed for a car, bus and train users includes travel information of people, social 

and economic characteristics of people, perceptions, attitudes about travel and politics. Social and economic 

information includes age, gender, the range of income, vehicle ownership and family members, level of education and 

occupation. Trip information includes trip destination, travel time trip costs, trip distance, number of trips per week 
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and per day. Regarding questions related to attitudes and preferences, respondents were asked to give an attitude view 

based on a list of traveler's perceptions about each travel feature. To illustrate the level of agreement with different 

statements, multiple options and scale scales have been used. The explanatory variables are gender, age, occupation, 

travel distance, travel time and trip rate per week. Data is processed using SPSS software version 24 to determine the 

relevant parts of the questionnaire that are not related to each other. Figure 2 shows the flow chart for this study.  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Figure 2. Flow chart for illustration of strategies used for data collection and analysis 

3. Result and Discussion 

 Depend on the survey in Kajang city, the most common factor that discourages to use public transport is the length 

of the public transportation journey, the percentage of the respondents who chose this factor is the highest at 39.1% 

while 26.2% said the public transport in the city not covered all the roads. 11.9% of people choose the infrequency 

public transport factor. While those who choose the unreliable service factor, too crowded factor, their percentage was 

7.9%, 8.9% on respectively. And the percentage was 5% for those who choice factor uncomfortable, which means we 

must be improving these factors to attract these categories for public transport. Figure 3 show the knowledge of the 

public transport system (routes, fares and schedules) was good at average but need to improvement.  
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Figure 3. The knowledge about public transport percentage 

Reduce travel time is one of the most important factors on the switch, 48.3% of people will shifting if the service is 

faster. While the percentage of a switch was 20.9% if we make the routes are more accessible. 16.9% if the service 

becomes more comfortable. While the percentage of the switch was 8.9% if we are reducing the fare and percentage of 

the switch was 5% if the public transport system becomes safer that means the public transport is very safe. Figure 4 

shows the percentage of respondents according to the factor that makes them switch to public transport. 

  

 

 

 

 

 

 

                                      

 

 

 

 

 

Figure 4. Common factors that help to switch to the PT 

The shifting percentage from PC to the PT shown in Figure 5, if the travel time is reduced by 15%, the percentage 

of the switch are 12.3%, while those who consider that the amount of reduction is not enough to persuade them to 

switch, their percentage was 87.7%. If the reduction was 30%, 28.1% will shift but 71.9% still refused the switch. If 

the travel time reduced to 45%, the switching percentage 62.3%, while 37.7% still refused the switch and if reduced to 

60%, the switching percentage is the highest at 100 %.  
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Figure 5. Percentages of switch and not switch from PC to PT according to travel time  

If public transport travel cost reduced to 15%, the percentage of users who will shifting are 7.9%, while those who 

consider that the amount of reduction in travel cost is not enough to persuade them to switch to PT their percentage 

was 92.1%. While if the reduction is 30%, 28.8% will switch but 71.2% still refused. If the travel cost reduced to 45%, 

the switching percentage 54.3%, while 45.7% still refused the switch. The switching percentage is the highest at 

100%, if the cost reduced to 60% as shown in Figure 6. There are many factors have effect on shifting like Schedule 

accuracy (59.9%), Fare is low (14.9%), Vehicles are not too crowded (13.9%), Vehicles are clean and Free trip time 

(12.9%) on users of private car to make them switch to public transport. the best qualities encourage to switch to the 

PT is the schedules accuracy. 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Percentages of switch and not switch from PC to PT according to travel cost 

3.1. Mode Choice Model Car vs. Bus 

A binary logit model has been used for switching from cars to public buses. All the variables shown in the Table 1 

contain logical signs and significant parameter estimates. A trip rate per day, Travel time, age, gender, trip distance 

and occupation are important variables to represents the important contribution of the variable to model prediction. 

The result shown the males prefer to switch from car to the public bus instead of driving, the odds ratio increased by 

approximately 48.9% for males compared to females, while the odds ratio increases about 30% for young people 
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compared with the older commuters that’s mean younger people are more likely to use the bus instead the car. The 

estimated duration of the trip proved positive and concluded that even when the trip time was increased, passengers 

were likely to keep their decision on a switch to the public bus. Reduces the likelihood that car users will continue to 

choose the vehicle as the preferred mode of transport. The trip distance coefficient is negative, which means that the 

increase in this variable may increase the vehicle's use even though it (p> 0.05) significantly effects of the switching 

decision. The explanatory force of the model, R-Square values refers to the strong explanatory force of the model. The 

factors involved in the calculation model are 41.3% of the variance for Negelkerke, while Cox and Snell can explain 

20.1%. 

Table 1. Estimation from the binary mode choice model (car vs. bus) 

 
B S.E. Sig. Odds ratio 

95% C.I. 

Lower Upper 

Gender -0.715 0.416 0.085 0.489 0.217 1.104 

Occupation 0.570 0.220 0.010 1.768 1.148 2.722 

Trip rate per day 0.192 0.142 0.178 1.211 0.917 1.601 

Distance travelled -2.262 0.384 0.000 0.104 0.049 0.221 

Travel time in min 0.967 0.258 0.000 2.630 1.586 4.363 

Age -1.204 0.335 0.000 0.300 0.156 0.578 

Constant 2.043 1.192 0.086 7.711 
  

Summary of statistics 
      

-2LL 
   

170.33 
  

Model Chi-square 
   

86.30 
  

Cox and Snell's R² 
   

0.201 
  

Nagelkerke Value 
   

0.413 
  

Number of observations    384   

3.2. Mode Choice Model Car vs. Train 

To explain the effects of the variables for switching from private car to public train, a binary logistic regression has 

been implemented. Table 2 shown the estimated factors for daily trip rate, trip distance, gender, age, travel time, and 

registered function as major contributors at 95% confidence level (p <0.05) to media selection behavior. The result 

shows the estimated coefficients of gender for the train mode is positive, the odds ratio increased by approximately 

76.8% for males compared to females that are mean the male prefer to use train instead of driving the car. The 

estimated coefficients for trip distance and travel time for train were positive that’s mean the commuters prefer the 

switch even the trip distance and trip time were increased. The coefficient for the trip rate per day for train is negative 

that’s mean an increase in commuters trip rate would decrease the train users. The explanatory force of the model, R-

Square values refers to the strong explanatory force of the model. The factors involved in the calculation model are 

20% of the variance for Negelkerke, while Cox and Snell can interpret 10%. 

Table 2. Estimation from the binary mode choice model (car vs. train) 

 
B S.E. Sig. Odds ratio 

95% C.I. 

Lower Upper 

Gender -0.264 0.372 0.477 0.768 0.370 1.592 

Occupation 0.066 0.166 0.688 1.069 0.772 1.479 

Trip rate per day -0.054 0.129 0.676 0.947 0.735 1.221 

Distance travelled 0.462 0.250 0.064 1.587 0.973 2.588 

Travel time in min 0.501 0.191 0.009 1.651 1.134 2.402 

Age -0.224 0.217 0.302 0.799 0.522 1.223 

Constant -4.881 1.107 0.000 0.008 
  

Summary of statistics 
    

 
 

-2LL 
   

223.97 
  

Model Chi-square 
   

41.15 
  

Cox and Snell's R² 
   

0.10 
  

Nagelkerke Value 
   

0.20 
  

Number of observations 
   

384 
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Chi-square test for Tables 1 and 2 was performed between observed and predicted frequencies. It should also be 

noted that we have assigned the dependent variable to "1" if the passenger is traveling by public bus or public train and 

"0" to use the vehicle. The chi-square was significant for model 1, there was a slight difference between observed and 

predicted values for car and bus that's mean the good fit of the mode. For model 2 there was slight difference between 

observed and predicted values for car and train while the chi-square was not significant. Table 3 shows the results of a 

case classification of logistic regression models. The best model should determine a higher proportion of cases 

correctly. According to the model, the evaluation matrices assess whether the model is appropriate for the data and 

show that the model correctly classifies about 97.4% of car cases and about 22.5% of bus, while the overall accuracy 

of the prediction for model 2 was 89.1%, as shown in Table 4. 

Table 3. Classification of mode choice (car vs. bus) 

Observed Predicted 

 
Mode choice Percentage 

Correct Car Bus 

Car 335 9 97.4 

Bus 31 9 22.5 

Overall Percentage   89.6 

Table 4. Classification of mode choice (car vs. train) 

Observed Predicted 

 
Mode choice Percentage 

Correct Car Train 

Car 339 3 99.1 

Train 39 3 7.1 

Overall Percentage   89.1 

4. Conclusion 

Traffic congestion can be reduced by drawing travelers away from PC over to PT. Unique data set was collected to 

study the travel behaviour contribute, a survey with a sample size of 384 done in Kajang city. Two models were 

developed by SPSS software to study people choice method. The reasons behind the insistence on the use of PC as 

well as the factors are effecting on the use of PT and the impact of these factors in the switching to public transport 

were compared. In model 1, the Travel time and distance travelled are the most important issues by solving two-

dimensional logistic models for the potential use of many travel features to increase the use of buses and reduce 

dependence on the car. While in Model 2, travel time is a significant factor that determines the choice of taking the 

train or using car and the increase in trip rate would decrease their train use. We believe that our findings have 

somehow completed the results of Almselati et al. (2015) study [15], which have analyzed the travel time and parking 

cost in same city based on spike model. The result also in line with Anwar et al. (2017) research [7]. Service 

improvement (more frequent, more refined trips) and parking fees increasing will be reduced the congestion on the 

roads that contribute to reduce pollution and increased safety. Changing the age of the driver's license will be a good 

idea as well to ensure the use of PT because it's found that the most people who use cars in this city are young. 

Promoting a sustainable community and Educational campaigns to spread awareness among the public of PT. Provide 

Wi-Fi in all PT lines and charge battery, establish a professional application have schedule with real time information 

for each line especially bus networks by connect it with GPS system, special discount in peak hours especially for 

young people, develop announcing speakers in stop station exactly in bus and KTM, MRT have a good speaker's 

system. All this suggestion is a good way to attract people to switch to the train, bus instead of private car. 
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