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Abstract: This paper studied and analyzed the preference of private car owners to shift to using 
public transportation. The data was collected by an online survey, where the private car users 
were asked questions reflecting their socio-demographic and travel-related characteristics and 
how they view the current state of the existing public modes of transportation. They were also 
asked of their preference of mode according to travel information provided. The collected data 
was then analyzed. Using structural equation modeling (SEM), a path diagram was designed, 
and a final model was obtained. All factors and their numerical coefficients depict how much a 
certain variable affects other variables, and how much the said variable affects the mode 
preference of the respondents. The model shows that three main factors are affecting the choice 
of private car users to favor public transportation over their private vehicles. These are socio-
demographic factors, comfort, and travel time. 
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1. INTRODUCTION

In growing cities around the world, one unavoidable problem is traffic congestion. As 
population increase and economic development rises at peak, car ownership also continues to 
rise. In the Philippines alone, the population has grown to more than 100.98 million in 2015, 
from 77.99 million in 2000. In terms of vehicle ownership, 11.6 million motor vehicles were 
registered since 2018 (Land Transportation Office (LTO), 2019). This increased by 11.4 percent 
from records in the previous year. In addition, less than 
permits were issued. Because of the apparent increase in the number of private car owners, 
more cars occupy the public roads, which in turn results in traffic congestion. According to the 

are only able to travel 12.2 kilometers within one hour. This means that a driver needs 4.9 
minutes to travel 1 kilometer, which is worse than 4 minutes for the same distance in Bogota, 
Columbia, and 3.8 minutes in Jakarta, Indonesia. To decrease road congestion and maintain the 
optimal flow of traffic, the volume of vehicles must be reduced. Because of the lots of options 
and ease in owning cars nowadays, most cars carry only the driver in most of the cases. Due to 
this, a change in the mode of transportation by private car users to public vehicles will help deal 
with the high number of vehicles occupying the roads.  
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To identify public transportation needs, the factors that are significant for such 
alternatives to be taken into consideration by the private car users, need to be understood 
through research. Qin et al. (2019) after analyzing the behavior of travelers found that habits 
on travel mode, as well as environmental cues, are key factors that affect their travel choices. 
In addition, travelers consider the changes in their contexts. The traffic policies can trigger 
decision-making processes. Moreover, travelers who learn faster on the changes that take place 
and have sharper memory can adapt faster to changes in decision making. Other studies such 
as that of Abasahl et al. (2018) and Gerber, et al. (2018) also show that preferences towards 
public transportation and other modes of transport depend on intervening factors related to 
socio-demographics, the characteristics of the travel, environmental factors as well as those of 
the facilities related to the mode of transportation. Therefore, understanding the complexity of 
how these travelers conduct decision-making in their contexts can help strengthen the 
knowledge base on travel behavior. This can further contribute towards the development of 
strategies to better promote the use of public transport over private cars.  

This study is conducted to understand the factors that would influence private car owners 
to shift to public transportation. The study aims to gain an understanding of the factors and their 
interrelationships, and how they affect decision making. The results of this study can be helpful 
for concerned government Departments in the Philippines such as the Department of Public 
Works and Highways, Department of Transportation, LTO, Land Transportation Franchising, 
and Regulatory Board, among others. Results can provide insights to determine appropriate 
strategies to encourage more car owners to use public transportation. The study analyzes the 
current state of the public transportation system from the point of view of private car users. 
When the behavior of private car users is properly understood, concerned government 
departments can also implement measures to decrease traffic congestion impacts in the country. 

 
 

2. LITERATURE REVIEW 
 
Decision-making in transport planning requires the prediction of the impacts of proposed 
policies on mode choice behavior plus few other decisions (De Haas et al., 2018; Baqueri et al. 
(2019). These predictions are typically obtained from travel choice models. The following 
discuss factors that influence mode choice decision making. 
 
2.1 Factors Affecting Mode Choice 
             
Many studies have focused on analyzing and modeling travel behavior (e.g. Calastri et al., 2019; 
Haggar et al., 2019; Ding et al., 2018; Jia et al., 2018). Both the use of public and private 
transportation has their benefits. Public transportation uses space and fuel more efficiently as 
compared to private transport and is cheaper for the traveler. Private transportation, on the other 
hand, is more flexible in terms of destination points. The traveler has a choice whether to pick 
public or private transport. The main factors that affect this choice includes the characteristics 
of the traveler, characteristics of the trip, and other prevailing environmental factors and 
facilities related to the mode of transport. Researchers made significant efforts towards 
identifying such factors. Some of the findings are summarized in Table 1. 

Socio-demographic factors are found to significantly affect mode decision-making. Ko et 
al. (2019) studied factors associated with commute mode choice in Seoul, South Korea. Using 
data collected from a social survey study results showed that gender, income, occupation, and 
duration of stay in the residence significantly affect the mode choice of commuters. Nguyen-
Phuoc et al. (2018) in their study examined the travel mode choice of students in universities 
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in Danang, Vietnam. In the study, findings include age, gender, and income as significant 
choice of mode. Moreover, Assi et al. (2018) studied the mode 

choice behavior of high school students in Khobar city. In the study results, monthly family 
income, the parent's education level, and travel time to school are significant factors to mode 
choice. Moreover, in the study conducted by Liu et al. (2018), results showed that age, bike or 
car ownership, household income, residential location, gender, and education level are all 
significant to the travel mode choices of parental chauffeurs. Also, Chee and Fernandez (2013) 
studied which socio-demographic variables influence the choice of transport in Penang, 
Malaysia. The study showed that private vehicles, were preferred by the respondents. Public 
transport dependency was shown to be higher in males, and the low level of comfort discourage 
travelers from taking public transportation. In addition, males were shown to be more inclined 
to switch to the metro service once it operates (Shaaban and Hassan, 2014). 

 
Table 1. Mode choice behavior of people in past studies 

Study Authors (year) Significant factors 
Ton et al. (2020) o reimbursement of travel cost; car ownership; urban 

density 
Ko et al. (2019) o income, occupation, gender, residence duration, time 

spent on the internet, self-assessed social status 
Masoumi (2019) o comfort and convenience, presence of mode 

infrastructures, personal preference of cars, pressures 
against mode, social and cultural problems 

Assi et al. (2018) o , travel time to 
school, 

Hu et al. (2018) o job-housing balance, land use diversity of the workplace 
Liu et al. (2018) o age, bike/car ownership, household income, residential 

location 
Nguyen-Phuoc et al. 
(2018) 

o age, gender, income, travel time, efficient and reliable 
public transport system 

Pike and Lubell (2018)  o social influence 
Papaioannu and Martinez 
(2015) 

o proper accessibility 

Shaaban and Hassan 
(2014) 

o gender, location of metro stations, and average duration of 
trips 

Chee and Fernandez 
(2013) 

o gender, comfort, presence of seats, bus terminal condition 

 
Further, travel characteristics and related factors are also influencing factors to the choice 

of public transportation or other modes of transportation. For instance, Ton et al. (2020) 
conducted a study on mode choice in the Netherlands. Using data from the Netherlands mobility 
panel including some additional data, results show that people are willing to use a prescribed 
mode of transport if the cost of using the mode is to be reimbursed by their employer. In addition, 
ownership characteristics and urban density are also significant factors. Also, students using 
motorcycles are willing to use public transport if there is a reliable and efficient transport mode 
available (Nguyen-Phuoc et al., 2018). Additionally, comfort and convenience with private cars 
make travelers not use public transportation (Masoumi, 2019). Moreover, the average duration 
of railway trips did not improve significantly from average private trip durations, then private 
cars were still the more advantageous choice (Shaaban and Hassan, 2014). In another study, 
Masoumi (2019), found that personal preference for cars is significant to decision making. 
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Further, Papaioannu and Martinez (2015) quantified the role of accessibility and connectivity 
in mode choice. Proper accessibility of the system encourages switching to public transport. At 
the same time, inefficient connectivity deters the decision to switch. The study showed that a 
combination of both accessibility and trip connectivity is needed for a traveler to pick public 
transportation over their private cars. Moreover, Shaaban and Hassan (2014) studied the 
preference of respondents in terms of using the proposed new metro service in Doha, Qatar. 
Results indicated that variables that significantly affect willingness to use metro service are 
location of metro stations, and average duration of trips. The location of the stations also proved 
to be important, if the distance of stations from the homes or destinations of the travelers was 
large. 

Other environmental and external factors were also identified to influence decision 
making in past literatures. Moreover, Pike and Lubell (2018), in their study with students at the 
University of California, Davis, gathered information on transportation decisions of students 
for campus travel and social networks. Social influence is most significant where commute 
characteristics have about equal costs for various modes of transportation. In another study, Hu 
et al. (2018) found that jobs-housing balance has varying effects depending on the type of urban 
area. Also, differences in the land use of the workplace are linked to commuting during the 
weekdays, while diversities in land use of residential and activity places do not affect choice 
during weekends. It was specifically pointed out that the lack of seats on buses during peak 
hours and poor conditions of bus terminals greatly affect the decision to favor private vehicles 
Chee and Fernandez (2013).  

In all the results in the studies highlighted above, major considerations of travelers when 
choosing which mode of transportation to use include several factors. These factors are those 
related to the socio-demographic characteristics of the respondent, characteristics of the travel, 
environmental factors, and facilities related to the mode of transportation considered. Although 
past studies showed various effects of these factors, the degree of influence and factors differ 
from contexts. Hence, past findings are used and explored as factors in studying the case of 
Pampanga, Philippines. 

 
 

3. METHODOLOGY 
 
In this section, details presented include that of the study area, processes of data collection, and 
the modeling framework. Data used for the analysis of mode choice was collected from drivers 
in Pampanga, Philippines. 
 
3.1 Study Area Context 
 
The province of Pampanga is rapidly turning into a metro for businesses and living because of 
its strategic location in Central Luzon, Philippines. The presence of many notable places like 
Fontana Water Park, SandBox Pampanga, Zoocobia, Mount Pinatubo, Nayong Pilipino, and 
historical churches make it a target destination for many locals and foreigners. Many events are 
also held in the province, such as the Hot Air Balloon Festival, Giant Lantern Festival, and 
Good Friday Crucifixion held annually in celebration of the Holy Week. Moreover, many 
universities like University of the Philippines Diliman Extension Program in Pampanga, 
Angeles University Foundation, Holy Angel University, and Don Honorio Ventura State 
University, are also located in the province. Also found in Pampanga are numerous shopping 
malls like SM malls, Robinsons Starmills, MarQuee Mall, and Vista Mall. Pampanga serves as 
the gateway that travelers pass through to go from south to north and vice versa. With the Clark 
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International Airport, the Province serves as an alternative to the congested Ninoy Aquino 
International Airport. The province is also widely known as the Culinary Capital of the 
Philippines, Christmas Capital of the Philippines, and Business and Financial Core of Central 
and Northern Luzon. It is also known for its craftsmanship in pottery, wooden furniture, and 
musical instruments. Another popular tourist itinerary when going to the province is the 
Kapampangan cuisine and the exotic food that locals offer. Because of all the mentioned places 
of interest in Pampanga, it is natural to expect people to be traveling to and from these locations, 
not just in peak seasons but all throughout the year. With the continuous development of more 
destinations and events, traffic congestion is becoming more and more of a problem and travel 
time becomes longer and inconvenient for travelers. Also, as mentioned earlier, private car 
ownership increases and the need for enhancement of public transportation so more people get 
to use these is an important step that needs to be done. 
  

 
 Figure 3. Map of the Study Area 

Source: Google Maps  

3.2 Data Collection 
 
Targeted respondents for this study are private car owners and drivers in Pampanga, Philippines. 
Data was gathered from February to April 2018 using a designed questionnaire. A non-
probabilistic sampling method was used, specifically virtual respondent-driven sampling. 
Snowball sampling is a statistical method where the population is selected based on some initial 
criteria, and these initial respondents then introduce more respondents from among their 
acquaintances to take part in the research (Naderifar et al., 2017). The sampling got its name 
from the idea of snowballs getting larger as they roll along slopes. In the method, as the number 
of respondents increase in number, data becomes more significant. This sampling method is 
employed since it is impossible to provide a specific list of vehicle owners that use their cars 
frequently. This sampling method is most used in large populations, or when an exact sample 
population cannot be identified (Dragan and Isaic-Maniu, 2013). It is impossible to make 
unbiased estimates with snowball sampling. Because of this, a variation of the snowball 
sampling, which is respondent-driven sampling, is historically shown to allow researchers to 
make acceptably unbiased estimates from snowball samples. Respondent-driven sampling is a 
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diverse as possible (e.g. diverse age group, family income bracket, home address, occupational 
status). These initial respondents then try to get their peers as respondents through word of 
mouth or as more applicable in the present norms, through social media. If the initial group is 
as diverse as possible, the socio-demographic variables of respondents become more spread out 
as the number of respondents increases. This minimizes the tendency of results to favor one 
certain age group, family income, etc. To acknowledge the use of online survey forms and social 
media, the technique was renamed the virtual respondent-driven sampling method. 

Data gathering for this study was conducted online with the use of Google Forms. The 
designed questionnaire was formatted in Google Forms, then a shareable link was created. The 
link was then shared to as many initial respondents as possible, and since the study is 
respondent-driven, the initial respondents were then asked to share out the same link with their 
peers, family members, or acquaintances. Those new respondents then also shared the link to 
more respondents, and so on. The questionnaire was designed to be concise and be able to 
obtain as much useful information as possible. The survey questionnaire was designed to obtain 
three main categories of information including the -demographic information, 
trip characteristics of the respondents, and the individual perception of public transport. 
R -demographic information included age, gender, number of household 
members, estimated total monthly household income, and car ownership information. Trip 
characteristics obtained include the number of times to usual destination, estimated time of 
travel, and distance to destination. Individual perception on public transportation modes based 
on the four parameters included was convenience, safety, efficiency, and travel time. 

 
3.3 Data Analysis 
  
After the data collection was conducted, the results were automatically encoded and 
summarized by Google in a comma-separated values file which is accessible with the Microsoft 
Excel program. All questions were arranged in columns while all responses were arranged in 
rows. The researcher checked all online survey results to make sure that all gathered data could 
be properly utilized for the analysis. Missing information was not included in the data analysis.  
 
3.3.1 Structural Equation Modeling Framework and Parameters 
 
SEM was used for analysis. SEM is a statistical analysis technique that is commonly used in 
behavioral sciences, where factors used are usually hard to measure. SEM is not one technique 
like Least Squares Regression or Logistic Regression, but rather a general modeling framework 
that integrates different techniques into one (Steiger, 2007). This modeling permits the analysis 
of the relationship among one or more independent variables, and one or more dependent 
variables. SEM is used to represent and estimate a theoretical network of relationships among 
linear variables. SEM uses observed and latent variables to create path analyses. Observed 
variables are the measurable concepts used in the study, such as age, travel cost. Latent variables 
are social concepts that are not directly observable but are rather inferred. Latent variables can 
be dependent or independent. Aside from the combined sets of analysis for SEM, it also can 
analyze interrelationships among variables while considering measurement errors (Kline, 2010). 
SEM also helps understand model performance while providing a visual representation of the 
complex relationships among variables (Chen et al., 2017). SEM has been widely used in many 
applications in research such as in construction-related studies (e.g. Ajayi and Oyedele, 2018; 
Chen et al., 2012); network marketing (e.g. Hiranpong et al., 2016; Steiger 2007); impact 
assessments (Jaijit et al., 2018); social sciences (Viloria et al., 2019; Guo et al., 2009) and 
transportation-related studies (e.g. Gerber et al., 2018; Hoffmann, et al., 2017; Hadiuzzman et 

6



 

al., 2016; De Vos et al., 2015; Shaaban and Hassan, 2014). 
The goal of SEM is to create a diagram, known as Path Diagram, and known as Causal 

Model. The path diagram shows all the observed and latent variables, rather than forming one 
general equation. Forming the diagram helps to understand the correlation and variation of the 
variables used in the study (Dilalla et al., 2009). Structural equation modeling uses a highly 
flexible methodology, which can be used for analyzing individual factors, societal factors, and 
econometrics. SEM has no defined standard model and relies on the given factors, their 
relationships, and how the researcher designs the diagram to construct a model. Symbols are 
used in the model to designate relationships. Shapes are used to indicate the meanings of 
elements in the path diagram. Hence, a theorized model was constructed as shown in Figure 2. 
This model has two parts, the path, and the measured model. The path model consists of the 
latent variables represented by ovals, and the relationships between these variables. Arrows in 
the figure represent the relationships between the said variables, which signify causal 
relationships or directional paths. The variables which only have arrows pointing away from 
the variables are called exogenous or independent variables, otherwise, they are called 
endogenous or dependent variables. Double-headed arrows represent covariance or non-
directional paths which means that the two factors both affect each other. The measured model, 
on the other hand, is composed of the observed variables, represented by rectangles and the 
relationships between them. This model can either be reflective or formative. In the reflective 
measurement model, observed variables are effects of the latent variables, while in the 
formative measurement model, observed variables cause the latent variables.  

 
Figure 2. Path Model diagram 

 
All obtained indicators relate to arrows and grouped according to the way they are 

related. All variables in SEM have interdependence with each other. Proper understanding of 
causation and correlation, as represented by one-headed and two-headed arrows respectively, 
must be observed to make sure the best possible model is obtained. In statistics, two indicators 
are considered related if the value of one variable changes as the other changes, whether in the 
same direction or the opposite (Kline, 2010). Correlation indicates the relationship between two 
variables, while causation shows how much a variable is affected as an outcome of another 
variable. Correlation can have a value of -1 to +1, with values closer to 0 showing a closer 
relationship between the variables. If the value is positive, the variables move in the same 
direction, while negative values show movement in opposite directions. An example of a 
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positive correlation is the improved efficiency in transport terminals and improved comfort. 
One is not necessarily an outcome of the other, but the two factors affect each other. An example 
of a negative correlation is increased travel speed and less fuel usage. Causation, on the other 
hand, has a value of 0 to 1, with the value of 1 showing perfect causality. As the value 
approaches 1, t
effect of age in the decision to use public transport  as an effect of their advanced age, elderly 
people generally do not prefer public transport. In this case, age affected the decision, but the 
decision did not and cannot affect age. 

 
3.3.2 Parameter Specification and Estimation 

 
In this study, five main parameters were considered to affect preference to use public 
transportation. These main parameters include the socio-demographic 
characteristics, travel characteristics, 
transportation such as comfort and convenience, safety, efficiency, and travel time. For the 
socio- gender, civil status, and occupational status 

of the current 
state of public transportation were considered. 
public transportation were considered the independent variables in the analysis, as well as socio-
demographic parameters. These variables are independent as they were directly inquired in the 
survey, and in turn, affect the dependent variables. All variables were plotted in the SEM model 
in Stata. Latent variables were enclosed in ovals, measured variables in rectangles, and then 
causal relationships related to arrows and covariance with two-headed arrows.  

The four latent variables were correlated with each other while also having direct effects 
on the decision of the traveler. The four variables related to two-headed arrows and then directly 
connected to the decision parameter. The socio-demographic variable does not affect the four 
latent variables but has a direct effect on the decision itself. It has no relationship with the four 
other variables, but on the other hand, is connected to the decision parameter with a one-headed 
arrow. The program was then run to analyze interrelationships among variables. After which, 
the resulting diagram was simplified to follow the ideal presentation of SEM for easier reading 
and better visualization as specified by Civelek (2018). Equations 1 and 2 represent the model 
specification for the measurement and structural equation models, respectively (Kim et al., 
2011). 

 
Eq 1 

 
where vi is a vector of observed variables, Fi is a vector of latent constructs, i is a vector of 
parameters, and ei is a vector of measurement errors. Equation 2 shows that for the endogenous 
variables Fi

 as a function of the endogenous effects of mediating variables Fi  and the effects 
of the exogenous variables Fi plus residual terms di;  and  are parameter vectors. 
 

                      Eq 2 
 

Stata software was used for the data analysis. Stata is a widely used statistical software 
created in 1985 by StataCorp. Stata is a powerful tool that is capable of many statistical analyses 
including linear and non-linear regressions, logit, and probit models, non-parametric, time 
series, and SEM, to name a few. The software can also run custom programming, data 
management, and make graphical charts and tables for any given usable data. Depending on the 
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on up to thirty variables (Stata, 2017). For the statistical modeling in this study, the function 
SEM  Model Building and Estimation was used to analyze the data. Variables and their 
relationships were then analyzed and provided coefficients that represent their respective 
covariance and causality. 
                      
3.3.3 Goodness of Fit Tests 
 
For any given statistical analysis, goodness-of-fit tests can be employed to determine how well 
the obtained model fits the given data. According to Cangur and Ercan (2015), Chi-squared (p-
value) test, Root Mean Squared Error of Approximation (RMSEA), Comparative Fit Index 
(CFI), and Tucker-Lewis Index (TLI) are used to test the fitness of the acquired model. 
Although different values are obtained, these four tests get the same conclusion of whether the 
model fits. In a chi-square test, the p-value is obtained, with the value being lower than 0.5 to 
be concluded as a good fit (Kline, 2010). The formula for the chi-squared test is shown in 
equation 3, where N is the sample size, d is the degrees of freedom, Ni indicates the variable N 
in instance i, p for the p-value. 

 

                  Eq 3 

 
Root Mean Squared Error of Approximation (RMSEA) is a variation of the chi-square 

test specially formulated for large sample sizes. The model fits better the nearer the value is to 
0. To be considered a good fit, the value has to be less than 0.5. Equation 4 shows the formula 
for RMSEA, where 2 is the chi-squared value, d is the degrees of freedom and N is the sample 
size. 

                Eq 4 

  
Comparative Fit Index (CFI) analyzes the lack of compatibility of the data and the 

hypothesized model. CFI values range from 0 to 1, with values greater than 0.95 considered as 
good fit. Equation 5 indicates the formula for CFI where, where: i2 is the chi-squared value of 
independence model, 2 is the chi-squared value of target model, bi is the degrees of freedom 
of independent model, bt is the degrees of freedom of target model. 
 

               Eq 5 

 
Tucker-Lewis Index (TLI) equates the chi-squared value of the independence model with 

the chi-squared value of the target model. The same as CFI, values greater than 0.95 are 
considered as a good fit. Equation 6 shows the formula for determining TLI, where, 2/d 

I is the 
ratio of chi-squared value to degrees of freedom of independence model and 2/d t

 is the ratio 
of chi-squared value to degrees of freedom of independence model. 

 

          Eq 6 
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Table 2. Acceptable values for the different goodness of fit tests 
Goodness-of-fit Test Acceptable Fit Good Fit 

Chi2 (p-value)  < 0.05 
RMSEA < 0.08 < 0.05 
CFI > 0.90 > 0.95 
TLI > 0.90 > 0.95 

   
 
4. RESULTS AND DISCUSSIONS 
 
This chapter discusses all the data obtained from the survey, the characteristics of the 
respondents, their perceptions towards the current public transportation, and the factors 
affecting their mode choice as analyzed in SEM. 
 
4.1 Data 
 
Data from 403 respondents were used for data analysis. Table 3 summarizes the information on 
the respondents of this study.  
 
    Table 3. Information about the respondents 

Variables Description Categories Number of 
Respondents in 

Data 
AGE Age of the respondent 17-30 years old 

31-40 years old 
40 years old and above 

67 
84 

252 
GEN Gender of the respondent Male 

Female 
274 
129 

OCS Occupational status of the 
respondent 

full-time workers 
self-employed 
homemakers/retirees/ 
students  

207 
121 

75 

HINC Monthly household income  50,000-75,000 Php 
75,000-100,000 Php  
100,000 Php and above  

46 
224 
133 

 
Out of these 403, 274 (67.9%) were male and 129 (32.1%) were female. Based on gender, 

it can be observed that more males use private cars in traveling, which may be caused by 
households having multiple respondents but have the males drive more frequently. In terms of 
age, 16.7% are 17-30 years old, 20.8% are 31-40 years old, 59.8% are 40 years old and above. 
Based on age, it can be observed that most private car users are within the middle age, where 
most have established their careers and have already invested in their vehicles. In terms of 
occupational status, 51.4% are full-time workers, 30.0% are self-employed, and the rest are 
within the group of homemakers, retirees, and students. Based on occupational status, private 
car ownership is reflected most on full-time workers. In terms of household income frequency, 
11.4% have income within 50,000 to 75,000 Php, 55.6% have an income ranging from 75,000 
to 100,000 Php, while the rest 33% have an income ranging from 100,000 Php and above. Based 
on household income frequency, most private car user households have an income in the range 
75,000 to 100,000 Php. This data distribution with the most frequency in the middle range and 
more instances on the higher range than on the lower range is supported by the fact that those 
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that own cars need more funds for maintenance and fuel. Among the few that reflect the lower 
range, most of them have either a small household size or have the whole household use one 
car for their respective trips. It can be observed that the main reason for traveling to Manila is 
to work, followed by those going to school, then for other purposes such as for leisure. 
 
4.2 Perception of the Respondents on Public Transportation 
 
In the survey, several parameters were taken into consideration to evaluate the current public 
transportation scheme. These are the factors that affect mode choice. These parameters are 
convenience and comfort, safety, efficiency, and travel time. Under convenience and comfort, 
88.08% say that the current public transport service is inconvenient, 83.13% say that the 
vehicles are dirty, 95.53% say that the vehicles are overcrowded, 88.34% agree that the current 
public transport services are properly airconditioned and 90.74% agree that pregnant women, 
elderly, and persons with disabilities are given priority. Under the second parameter, safety, the 
results are as follows: 96.03% feel unsafe due to overcrowding, 91.07% say that the security in 
public transport is weak, 93.05% say that majority of the drivers drive carelessly, and 64.62% 
say that the vehicles are old and pose danger to passengers. 

Some respondents also commented that careless driving and old vehicles not only put the 
drivers and passengers at risk but also pedestrians crossing the roads and even pedestrians on 
the sidewalks. Under the third parameter, efficiency, the results are as follows: 92.56% say that 
the terminals are inefficient, mostly pointing to bus and train stations without any systemic 
queues for passengers which leads to line cutting and conflict between passengers. 94.04% say 
that the transportation fares are reasonable, in which most of the remaining 5.96% of 
respondents complain that tricycles, tri-wheelers, and taxis ask for a much larger amount than 
usual. Another 90.07% said that it takes 3 or fewer changes in the mode of transport to go to 
their respective frequent destinations in Manila, since the City of San Fernando, Pampanga has 
an accessible site where many bus stations are located.  

Under the last parameter, the results are as follows: 90.82% say that long waiting times 
at the terminals annoy them. Another 95.78% say that the long waiting stops to load more 
passengers annoy them. Lastly, 96.28% are annoyed by the jeepneys/buses that stop at non-
loading/unloading points. M of the current public transportation 
system are negative, which means that they are more likely to keep driving their private cars 
than transfer to public utility vehicles. From the obtained data, SEM determined which of these 

cision to switch to public utility vehicles. Lastly, the four 
parameters (comfort and convenience, safety, efficiency, travel time) were rated by respondents 
according to importance (10 being the highest). Since these average ratings reflect the 
importance of each parameter to the individuals.  

 
4.3 Model Results 
 
Structural equation modeling is used to construct a path diagram that showed the factors that 

In this study, five main parameters were considered to affect mode choice. These include socio-
demographic characteristics of respondents, comfort, convenience, safety, efficiency, and travel 
time. For the socio- vil status, and occupational 
status were considered. After investigating several SEM models, the final model results shown 
in Figure 3 illustrate the causal relationships between the factors that were found to be 
associated with Mode.  
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Figure 3. Simplified path diagram 
 

Figure 3 shows the SEM path diagram with the indicated correlation of variables after 
determining the best fit model. From the SEM path diagram, seven out of the thirteen values 
are below 0.50, thus acceptable, but no value entered the below 0.05 range. This means that the 
observed variables above 0.50 can be neglected. The observed variables are then connected 
with one-headed arrows to the latent variables. These arrows show how significant the observed 
variables are to their respective category using the path coefficient found on the arrow. Path 
coefficients in SEM have an acceptable range of 0.90 to 0.95 and a high causality at 0.95 to 
1.00 (Civelek, 2018). As it can be observed from the SEM path diagram, most values are above 
0.95 and no value is below 0.90, which means that all the factors are good indicators for the 
dependent variables their arrowheads are pointing to. The four latent variables: comfort, safety, 
efficiency, and travel time relate to two-headed arrows because of their shared characteristic of 
being abstract constructs, which are all hard to measure, unlike socio-demographics which can 
be easily observed. The two-headed arrows show a correlation among the connected variables 
and are represented by covariance coefficients. Covariance coefficients in SEM have an 
acceptable range of 0.05 to 0.50 with a high covariance in the range of 0 to 0.05. In the SEM 
path diagram, all values are within the acceptable range, with two values in the high covariance 
range. This means that the four latent variables are correlated to each other, while also having 
had their individual effects on the final decision of the traveler. The five dependent variables 
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are then connected to the decision parameter with one-headed arrows. Three out of five, comfort, 
travel time, and socio-demographic factors resulted in values of 0.95 and above. This means 
that the three factors greatly affect the decision of the traveler to switch from their private cars 
to the public transportation mode. The remaining two factors, safety, and efficiency are below 
0.90, which means that these two factors are not much necessary for travelers to take public 
transportation. 

For the comfort variables, two observed variables are significant, s1 and s2. S3 is found 
to be insignificant in the study, which means that, if convenience and cleanliness are improved, 
the travelers will switch to public transport regardless of overcrowding. For the travel time 
variables, one is significant, t1. This can be related to convenience under the comfort variable, 
which means that waiting time at stops does not matter much if the waiting time at the terminals 
is not too long. For the socio-demographic variables, one factor was found to be significant, 
which is sex. This means that males are more likely to transfer from private to public 
transportation. The other two factors, occupational status, and civil status did not matter much 
in the decision-making of the traveler. 

 
Table 4. Goodness-of-fit of the model using different tests 

Goodness-of-fit Test Value Acceptable 
Fit 

Good Fit Result 

Chi2 (p-value) 0.002  < 0.05 Good Fit 
Root Mean Squared Error of 
Approximation (RMSEA) 

0.052 < 0.08 < 0.05 Acceptable 

Comparative Fit Index (CFI) 0.966 > 0.90 > 0.95 Good Fit 
Tucker-Lewis Index (TLI) 0.953 > 0.90 > 0.95 Good Fit 

  
Obtained SEM model can be checked for fitness using different statistical tests. Table 4 

shows the goodness of fit of the model using different tests and their respective acceptable 
values. From the fitness tests, it can be observed that three out of four are good fits, while one 
is acceptable. This means that while the SEM model is already a good representation of the 
decision-making of a private car user, the model can still be improved. This can be done by 
discarding some of the data that is unusable by the software, by designing another path model. 
From the survey, comfort and travel time were rated highest in importance by the respondents. 
As these two variables showed to be the significant factors in the SEM, alongside socio-
demographic parameters, it can be concluded that the prediction of factors affecting decision 
making using SEM is accurate. 

 
 

5. CONCLUSIONS AND RECOMMENDATIONS 
 
This study aims to understand the factors that would influence how private car owners would 
want to shift to using public utility vehicles. With a better understanding of the factors and their 
interrelationships, and how they affect decision making, traffic managers and concerned 
government Departments can develop appropriate strategies to encourage more car owners to 
use public transportation. The study analyzes the current state of the public transportation 
system from the point of view of private car users.  

From the survey, 403 observations were used for analysis. Most of the respondents are 
married, male, full-time workers having a monthly household income of Php 75,000-100,000. 
Also, since most respondents are full-time workers, most trips are done from home to work and 
vice-versa using their vehicles. P of the current public transportation 
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system is mostly negative. This includes dirty, overcrowded, weak security with careless drivers, 
among others. Some attributes of public transportation are related to reasonable fares, priority 
given to PWDs, pregnant women, and elderly people. The way private car users see public 
transport affects their choice to want to use these or not.  

By evaluating the current public and private transportation, five factors affecting the 
decision-making of private car users were used including the socio-demographic parameters, 
comfort, safety, efficiency, and travel time. Structural equation modeling in Stata was used to 
analyze these factors. Measured and latent variables were plotted in a diagram and then 
analyzed. From this analysis, coefficients were obtained for all relationships and three out of 

to public utility vehicles: socio-demographic parameters, safety, and travel time. For the 
comfort variable, it can be concluded that private car users may switch to public transport if 
convenience and cleanliness are improved. For the travel time variable, private car users may 
switch if waiting time at terminals is shortened. Lastly, for the socio-demographic parameter, 
males are concluded to be more likely to use public transportation. 

The different goodness of fit tests resulted in good fits, except for the RMSEA which 
resulted in an acceptable fit. Since the sampling method can only be concluded for similar 
populations and cannot be used to generalize research findings, it is recommended to use a 
different sampling method that can give a better representation for the much larger population 
of private vehicle owners in Pampanga, Philippines. Since the construction of the model itself 
is subjective and can differ from one researcher to another, it is recommended to consult with 
more than one expert in the field of study. 
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