
 

 

Evaluating Mobility and Access to Public Utility Vehicles of Senior Citizens 

in Quezon City, Philippines 
 

Lance Christopher P. LELIS a, Vharbielyn S. DE GUZMAN b, Dr. Jose Regin T. 

REGIDOR c 

 
a,b,c Institute of Civil Engineering, University of the Philippines Diliman, Quezon 

City, Metro Manila, 1101, Philippines 
a E-mail: lelis.lancechristopher@gmail.com 
b E-mail: deguzmanvharbielyn@gmail.com 
c E-mail: jfregidor@up.edu.ph 

 

 

Abstract: Public utility vehicles (PUVs) serve as transport mechanisms which provide people 

access to various socioeconomic opportunities. However, due to physiological changes caused 

by aging, senior citizens experience vulnerability to public transport inaccessibility. Therefore, 

this study examined the gaps in mobility and access to PUVs of senior citizens residing in 

Quezon City based on five identified dimensions of accessibility– geographical accessibility 

(GE), availability (AV), affordability (AF), acceptability (AX), and accommodation (AC). For 

each dimension, a sample of senior citizens and adults aged 25 to 59 were interviewed about 

their actual and desired ratings. Then, based on the desirability gap values, the structural 

equation model (SEM) analysis showed that AC, AV, and GE have significant direct 

relationships on the mobility and access to PUVs for senior citizens. Moreover,  the t-test results 

revealed that the said values of the senior citizens were observed to be greater than those of the 

adults. According to the findings, this study provided engineering solutions and policy 

recommendations to address the identified gaps. 
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1. INTRODUCTION 

 

Public utility vehicles (PUVs) function as an essential mechanism in urban areas by offering all 

individuals access to various social opportunities (United Nations, 2021); insomuch that their 

transport service quality has been recognized as a crucial metric for sustainable development. 

The 2030 Agenda for Sustainable Development has included among its targets the need to 

address the lack of development towards the sustainability of public transport systems for the 

mobility of individuals and goods. As a key indicator of transportation sustainability, inclusive 

public transport drives the agenda of providing the vulnerable sectors with the same ease of 

moving and access to all public transport infrastructure alongside everybody else. 

Consequently, contemporary policies are being shaped towards achieving such a target 

(Ivers, n.d.). Recently, the focus of transportation-related initiatives in the Philippines has 

largely shifted towards transforming the policy framework concerning the PUVs to attain 

people-oriented mobility. Such examples include the Public Transport Modernization Program 

(PTMP), formerly known as PUV Modernization Program (PUVMP), Service Contracting for 

Public Utility Vehicles (PUV), and Davao High Priority Bus System (Nacino, 2021). 

Senior citizens are identified among the vulnerable sectors due to their high susceptibility 

to diverse transportation challenges brought about by the physiological changes caused by 



 

human aging. In addition, several studies including those of Chuenyindee et al., (2022) and Kim 

et al., (2020) revealed that transportation planning is heavily built upon the needs of the median 

age group. These challenges were determined to have impacts to their overall quality of life 

(Kim et al., 2020). Furthermore, the unprecedented impacts of the COVID-19 pandemic heavily 

constrained the transport systems and its users alike since the use of public transport posed the 

risk of spreading the virus. In Quezon City, senior citizens (i.e., individuals aged 60 and older), 

who comprised around 8% of the city’s total population in the last 2020 Census, were among 

the “high-risk” population who faced travel restrictions for the longest time starting March 2020 

until only two years after when restrictions were lifted (Philippine Statistics Authority, 2022; 

Inter-Agency Task Force, 2022).  

Fransen et al. (2016)’s five-dimensional framework defines the accessibility of services 

as having five dimensions —Geographic accessibility (GE), Availability (AV), Affordability 

(AF), Acceptability (AX), and Accommodation (AC). In this study, the said framework was 

adopted in understanding the PUV service as findings from recent studies showed the necessary 

links between the two concepts. Park et al. (2017) identified that vehicle boarding locations 

shall be optimized based on distance from the users’ origin, and noted that keeping an adequate 

number and capacity of public vehicles can significantly reduce stress for senior citizens. 

Tirachini & Cats (2020) found that unlike the high-income groups, those with lower income are 

the main users of public transportation. Chuenyindee et al. (2022) and Remillard et al. (2022) 

determined that the cognitive (e.g., status, memory, speed of processing, executive functioning) 

and psychosocial determinants (e.g., self-efficacy, coping behaviors, depression, fear, and 

relationships with others) are some of the top indicators affecting the acceptability of certain 

modes for senior citizens. Furthermore, Gumasing & Dela Cruz (2018) assessed the public 

utility buses in the Philippines and mentioned challenges experienced by senior citizens and 

PWDs (e.g., difficulty in boarding themselves in high elevated platforms and stairs, inability to 

carry heavy luggages, inability to reach safety handrails, no provided spaces for wheelchair 

users). 

The existing body of literature which focused on understanding the relationship of the 

Filipino senior citizens with the public transportation system brought about developments in 

the ergonomic design of certain PUV types in favor of the Filipino senior citizens. However, 

based on Fransen et al. (2016)’s framework for accessibility, the former falls under only one of 

the mentioned dimensions. Thus, this study aimed to investigate the mobility and access to 

PUVs of the senior citizens in Quezon City based on the five dimensions from the adopted 

framework. An extensive review was performed to identify and explore the measures that can 

explain these dimensions of mobility and access to PUVs. To formulate substantial engineering 

solutions and policy recommendations for transport inclusivity and equitability, this study 

analyzed the desirability gap of a sample of Quezon City residents composed of senior citizens 

and adults aged 25 to 59 using structural equation modeling (SEM). Additionally, this study 

sought to identify the impacts of the COVID-19 pandemic to their specific transport-related 

position.  

 

 

2. METHODOLOGY 

 

This study employed a descriptive-correlational approach in analyzing senior citizens' mobility 

and access to PUVs in Quezon City, Philippines, collating data from senior citizens or, as 

defined by R.A. 7876, the individuals aged 60 and above, and a control group consisting of 

adults aged 25 to 59. A combination of convenience sampling techniques (i.e., face-to-face and 



 

online surveying) was employed from February 24 to March 23, 2023. In line with this, the 

acceptable sample size was computed through Slovin’s Formula at a 5% error.  

By adopting Villaraza et al.’s (2018) methodology, the desirability gap (DG) (refer to 

Equation 1) served to measure the extent of how the respondents’ actual experiences on certain 

aspects of PUV accessibility compare to their individual desired experiences. It was primarily 

gathered through a structured survey questionnaire formulated along the five exogenous 

constructs, also referred to in this study as dimensions of accessibility. The specific measures 

(refer to Table 1) were determined based on reviewed existing related studies.  

 

Desirability Gap = 
|𝐷𝑒𝑠𝑖𝑟𝑒𝑑 𝑅𝑎𝑡𝑖𝑛𝑔 − 𝐴𝑐𝑡𝑢𝑎𝑙 𝑅𝑎𝑡𝑖𝑛𝑔|

𝐴𝑐𝑡𝑢𝑎𝑙 𝑅𝑎𝑡𝑖𝑛𝑔
     (1) 

            
The structured survey questionnaire was divided into two sections: the respondent profile 

and the assessment of their actual and desired mobility and access to PUVs. For the second 

section, 5-point Likert scale questions were formulated along the five constructs with their 

measures identified. Meanwhile, the mobility and access to PUVs (MO) was treated as the 

endogenous construct and measured through the overall rating for the constructs. 

To model and evaluate the individual effects of the constructs to the respondents’ mobility 

and access to PUVs, covariance-based structural equation model (CB-SEM) analysis via IBM 

SPSS AMOS software with the Maximum Likelihood estimation (MLE) approach was adopted 

in the methodology. With this, the constructs are assumed as common factors and the 

correlations between dependent and independent variables are estimated using MLE (Ringle, et 

al., 2024). MLE is commonly used for capturing the model, which describes the data gathered 

from the sample based on normality assumptions (Savalei & Rosseel, 2021; Maydeu-Olivares, 

2017).  

The data for DG of the two sample groups were used to generate an initial Measurement 

Model (MM) approach. Three sets of tests were used to assess the MM’s fit to the real-life, 

empirical data: full model, goodness of fit, and badness of fit tests (Hair et al., 2006). 

Furthermore, the calculated standardized regression weights corresponding to each measure 

shall be 0.5 to be considered acceptable (Hair et al., 2010). 

Afterwards, the structural equation model (SEM) was developed from the final MM 

iteration and subjected to multi-group SEM analysis with age as the categorical moderator. With 

this, the significance and strength of the structural relationships among constructs for each pre-

defined sample group were investigated using the unconstrained SEM. Afterward, by 

constraining the model’s structural weights with age as the categorical moderator, the 

significance of the difference in these relationships between the two groups was also 

determined. Furthermore, to gain insights regarding age equity in PUV accessibility, the 

significance of the difference between the weighted means of DG-values of the two sample 

groups was assessed using a one-tailed t-test at a 5% significance level.



 

Table 1. List of Measures and their Descriptions 1 

Construct Code Measures References 

Geographical 

Accessibility (GE) 

GE1 Distance of residential establishments from transport terminals Park, et al. (2017), 

Abad, et al. (2019), Shaer 

& Haghshenas (2021), 

Remillard, et al. (2022) 

GE2 Distance of residential establishments from waiting sheds or loading zones 

GE3 Distance of commercial establishments from transport terminals 

GE4 Distance of commercial establishments  from waiting sheds or loading zones 

Availability (AV) AV1 Number of available vehicle stops and waiting sheds 

Park, et al. (2017), 

Lidasan (2022), 

Remillard, et al. (2022), 

Roquel, et. al. (n.d.) 

AV2 Number of PUVs during regular hours 

AV3 Number of PUVs during rush hours 

AV4 Number of the PUVs headed towards a person’s destination in relation to their travel purpose 

AV5 Seating capacity of the PUVs headed towards a person’s destination in relation to their travel purpose 

AV6 Seating capacity of the PUVs during regular hours 

AV7 Seating capacity of the PUVs during rush hours 

AV8 Capacity of PUVs amidst the implementation of Alert Level 1 health and safety protocols 

Affordability (AF) AF1 Travel fare Villaraza, et al. (2018), 

Abad, et al. (2019),  

Kim, et al. (2020), 

Wilbur, et al. (2020), 

Tirachini & Cats (2020), 

Cahigas, et al. (2022), 

Remillard, et al. (2022),  

Jiang, et al. (2022) 

AF2 Ability to choose a PUV mode based on income 

AF3 Adequacy of the social pension as a support for travel budget 

AF4 Adequacy of the senior citizen discount as a support for travel budget 

Acceptability (AX) AX1 Effects of accident risks on PUV mode choice 

Park, et al. (2017), 

Pajarin, et al. (2017), 

Villaraza, et al. (2018), 

Kim, et al. (2020), 

Tirachini & Cats (2020), 

Cahigas, et al. (2022), 

Remillard, et al. (2022), 

Chuenyindee, et al. 

(2022), 

Jiang, et al. (2022), 

Roquel, et. al. (n.d.) 

AX2 Discriminations from drivers due to age 

AX3 Assistance from other passengers for safe entry to and exit from PUVs 

AX4 Assistance from other passengers for easier communication with the driver 

AX5 Courtesy of other passengers to give seats for the elderly 

AX6 Attitudes and reactions of other passengers during loading and unloading 

AX7 Experienced standing during travel 

AX8 Safe and smooth driving 

AX9 Quiet and peaceful environment inside the PUVs 

AX10 Absence of commuting stress during travel 

AX11 Compliance to the designated loading and unloading zones 

AX12 Travel duration 

 AX13 Choosing PUVs over private cars 



 

Accommodation (AC) AC1 Proximity and number of safety handrails 

Dorado, et al. (2015), 

Pajarin, et al. (2017), 

Gumasing, et al. (2018), 

Gumasing, et al. (2019), 

Wilbur, et al. (2020), 

Adeke, et al. (2021), 

Shaer & Haghshenas 

(2021), 

Lidasan (2022), 

Cahigas, et al. (2022), 

Remillard, et al. (2022),  

Chuenyindee, et al. 

(2022) 

AC2 Stair height 

AC3 Space inside the PUVs for comfortable seating 

AC4 Proximity of doors from priority seats 

AC5 Space inside the PUVs for walking aids 

AC6 Space inside the PUVs for wheelchairs 

AC7 Size and clarity of signboards 

AC8 Design of the seats 

AC9 Cleanliness of the seats 

AC10 Ventilation 

AC11 Compliance of PUV operations to health and safety protocols 

AC12 Compliance of drivers and operators to health and safety protocols 

AC13 Compliance of passengers to health and safety protocols 

AC14 Safety against COVID-19 transmissions during travel 

AC15 Effect of pandemic to the attitudes of passengers towards PUV use 

AC16 Effect of social distancing with a more comfortable seating position 

Mobility and Access to 

PUVs (MO) 

MO1 Overall rating for Geographical Accessibility (GE) 

Fransen et al. (2016) 

MO2 Overall rating for Availability (AV) 

 MO3 Overall rating for Affordability (AF) 

 MO4 Overall rating for Acceptability (AX) 

 MO5 Overall rating for Accommodation (AC) 

 2 



 

3. RESULTS AND DISCUSSION 3 

 4 

3.1. Desirability Gap 5 

 6 

From the valid responses, the mean actual and desired ratings for each of the 42 measures, as 7 

well as their corresponding desirability gap (DG) values, were calculated and tabulated in Table 8 

2. Descriptive statistical data were observed for the analysis of the values. 9 

Considering the mean actual ratings, the senior-citizen group showed a greater range (i.e., 10 

2.24 to 3.91) than the control group with the standard deviations ranging from 0.92 to 1.33. 11 

Meanwhile, in terms of the mean desired ratings, each measure for the former received at least 12 

4.50, except for AF1 which had 4.30. Interestingly, the control group’s set of values was 13 

characterized to be all less than 4.50. The measures under the AF construct generally received 14 

the lowest actual and desired ratings. On the other hand, for both respondent groups, the highest 15 

ratings were observed in the measures under AX and AC. 16 

 17 

3.1.1. Geographical Accessibility 18 

 19 

Geographical accessibility, adopting Fransen et al.’s (2016) definition, pertains to the proximity 20 

of transportation supply with the passengers. By examining the desirability gap values, GE2 21 

and GE1 obtained the highest (i.e., 2.22) and lowest (i.e., 1.99) mean DG values for senior 22 

citizens, respectively. Thus, the distances of their houses from waiting sheds or loading zones 23 

(GE2) were revealed to be the biggest concern under the Geographical Accessibility dimension.  24 

Meanwhile, the adult respondents showed more concern about the distances of certain 25 

establishments from transport terminals (GE3) after having a mean value of 1.67. 26 

In comparison, the distances of the senior citizens’ houses from transport terminals (GE1) 27 

were tolerable according to their needs. Similar measure received the lowest mean DG value of 28 

1.47 for the control group. 29 

 30 

3.1.2. Availability 31 

 32 

The second dimension, availability, concerns the compatibility of the transportation capacity 33 

and type of existing services with the passengers’ volume and travel purposes (Fransen et al., 34 

2016). Under the Availability dimension, the seating capacities of PUVs during rush hours 35 

(AV7) were revealed to have the highest mean DG value (i.e., 2.79) for senior citizens. The 36 

control group also recorded the highest gap (i.e., 2.04) in this involved measure. 37 

Moreover, the number of available PUVs during regular hours (AV2) and the seating 38 

capacity of the PUVs during regular hours (AV6) obtained the lowest mean DG values of 2.11 39 

and 1.45 for senior citizens and for the control group, respectively. 40 

 41 

3.1.3. Affordability 42 

 43 

Affordability entails the relationship between the cost of a specific service and the income or 44 

the consumers’ capacity to pay (Fransen et al., 2016). The social pension provision under R.A. 45 

9994, while it offers itself as an additional support for travel budget (AF3), recorded the highest 46 

mean DG value (i.e., 2.88) for senior citizens. Hence, this indicates that the senior citizens 47 

desired a higher amount and expressed its influence in alleviating the issue in terms of 48 

affordability of PUVs. AF3 also obtained the highest mean DG value for the control group.  49 

On the other hand, for the senior citizens, the effect of their income on their PUV choices 50 

(AF2) was observed to be less regarded than other measures as indicated by its lower gap value 51 



 

(i.e., 1.69). Moreover, the current travel fare (AF1) was determined to be among the least 52 

concerns of both respondent groups. 53 

 54 

3.1.4. Acceptability 55 

 56 

According to Fransen et al. (2016), acceptability refers to the consumers' personal travel 57 

satisfaction in consideration to their multiple personal and social factors. Under this dimension, 58 

the senior citizens expressed a high desirability gap value of 2.23 concerning the absence of 59 

stress during travel (AX10). This indicates that the senior citizen respondents were also aware 60 

of the inevitable stressors brought about by traveling via PUVs. However, on a positive note, 61 

the results also showed that they are satisfied with the expressed courtesy by other passengers 62 

(AX5).  63 

As for the control group, the DG value is highest (i.e., 1.96) for the AX7 measure, 64 

highlighting the fact that they are currently dissatisfied with the frequent standing during travel 65 

using PUVs. Moreover, the control group generally evaluated that the practice of assisting one 66 

another as passengers in communicating with the driver have relatively reached their desired 67 

results.  68 

 69 

3.1.5. Accommodation 70 

 71 

Accommodation refers to the relationship between how the physical and health needs of 72 

consumers are accommodated by the transport sector with their presentation and organization 73 

of their services (Fransen et al., 2016). Under this dimension, senior citizens were revealed to 74 

be highly dissatisfied with the lack of allotted space inside PUVs for those who have 75 

wheelchairs (AC6), which obtained A DG value of 2.66. Meanwhile, they only recorded a DG 76 

value of 1.63 regarding the visibility of signboards for the users (AC7). 77 

As for the control group, similar results were observed for the highest and lowest mean 78 

DG values of 2.41 and 1.35, which were AC6 and AC7, respectively.79 



 

Table 2. Descriptive Statistics per Post-preliminary CFA measure for Senior Citizens and Control Group 80 
  SENIOR CITIZENS CONTROL GROUP 

Construct Measure 
Actual Desired Desirability gap Actual Desired Desirability gap 

Mean Std Dev Mean Std Dev Min Max Mean Std Dev Mean Std Dev Mean Std Dev Min Max Mean Std. Dev. 

GE 

1 3.03 1.20 4.55 0.90 0.00 4.00 1.99 1.63 3.03 0.95 4.24 0.93 -0.67 4.00 1.47 1.17 

2 2.84 1.24 4.56 0.97 -0.25 4.00 2.22 1.78 2.87 1.00 4.20 1.00 -0.50 4.00 1.60 1.26 

3 2.89 1.16 4.53 0.91 -0.35 4.00 2.12 1.69 2.82 1.05 4.17 1.00 -0.50 4.00 1.67 1.33 

4 2.92 1.17 4.50 1.02 -0.67 4.00 2.01 1.63 2.85 1.02 4.16 1.02 -0.50 4.00 1.56 1.24 

AV 

2 3.02 1.09 4.59 0.81 -0.50 4.00 2.11 1.75 2.98 1.00 4.26 0.95 -0.68 4.00 1.62 1.33 

3 2.52 1.06 4.51 0.84 -0.33 4.00 2.58 1.94 2.53 1.04 4.17 1.08 -0.67 4.00 2.00 1.55 

4 2.90 1.04 4.60 0.80 -0.33 4.00 2.16 1.71 2.88 0.91 4.27 0.95 -0.40 4.00 1.67 1.33 

5 2.85 1.20 4.66 0.70 -0.33 4.00 2.47 1.94 3.03 0.87 4.27 0.89 -0.50 4.00 1.51 1.24 

6 2.92 1.25 4.66 0.70 -0.20 4.00 2.47 1.99 3.08 0.90 4.28 0.93 -0.50 4.00 1.45 1.18 

7 2.49 1.17 4.63 0.71 0.00 4.00 2.79 2.03 2.55 1.03 4.17 1.02 0.00 4.00 2.04 1.59 

8 2.94 1.23 4.66 0.73 0.00 4.00 2.33 1.87 2.88 0.99 4.24 0.97 -0.50 4.00 1.68 1.35 

AF 

1 3.03 1.10 4.30 0.87 -0.25 4.00 1.72 1.47 2.76 0.90 3.98 0.99 -0.50 4.00 1.52 1.27 

2 3.03 0.99 4.50 0.90 -0.25 4.00 1.69 1.30 2.71 0.96 4.10 1.03 -0.50 4.00 1.78 1.47 

3 2.24 1.14 4.50 0.90 0.00 4.00 2.88 2.04 2.47 1.04 4.14 1.07 -0.40 4.00 2.14 1.68 

4 2.99 1.38 4.36 1.13 0.00 4.00 1.85 1.62 2.88 1.04 4.22 0.98 -0.40 4.00 1.71 1.38 

AX 

1 3.01 1.21 4.56 0.85 0.00 4.00 2.05 1.68 2.91 0.97 4.05 0.99 -0.33 4.00 1.44 1.22 

2 3.16 1.37 4.43 0.96 -0.80 4.00 1.95 1.71 3.11 1.10 4.19 0.94 -0.33 4.00 1.51 1.33 

3 3.64 1.16 4.61 0.78 0.00 4.00 1.39 1.28 3.30 1.04 4.20 0.95 -0.50 4.00 1.18 1.06 

4 3.73 1.11 4.61 0.79 0.00 4.00 1.14 1.01 3.46 1.05 4.26 0.91 -0.40 4.00 1.08 0.97 

5 3.77 1.05 4.57 0.87 -0.80 4.00 1.12 1.06 3.04 1.10 4.04 1.04 -0.75 4.00 1.32 1.16 

7 3.35 1.24 4.59 0.87 -0.75 4.00 1.81 1.58 2.79 1.21 4.20 1.02 -0.33 4.00 1.96 1.65 

8 3.48 1.16 4.73 0.75 -0.25 4.00 1.65 1.40 3.21 1.04 4.39 0.92 -0.33 4.00 1.48 1.24 

9 3.51 0.99 4.63 0.78 -0.25 4.00 1.33 1.06 3.00 0.95 4.29 0.92 -0.50 4.00 1.64 1.36 

10 2.90 1.33 4.47 0.97 0.00 4.00 2.23 1.85 2.72 1.10 4.18 1.03 -0.33 4.00 1.89 1.54 

11 3.91 1.12 4.78 0.65 0.00 4.00 1.27 1.17 3.53 1.07 4.45 0.90 -0.67 4.00 1.22 1.08 

12 3.64 1.17 4.71 0.78 0.00 4.00 1.49 1.34 3.19 1.15 4.37 0.90 -0.50 4.00 1.68 1.46 

13 3.31 1.31 4.70 0.72 0.00 4.00 2.12 1.85 3.23 1.04 4.30 0.90 -0.33 4.00 1.40 1.21 

AC 1 3.21 1.13 4.70 0.62 0.00 4.00 2.02 1.66 3.06 0.87 4.33 0.87 -0.33 4.00 1.48 1.14 



 

2 2.94 1.04 4.55 0.76 0.00 4.00 1.99 1.53 2.91 0.89 4.24 0.95 -0.60 4.00 1.60 1.28 

3 3.02 1.07 4.64 0.75 0.00 4.00 2.05 1.62 2.82 1.00 4.29 0.96 -0.67 4.00 1.88 1.53 

4 3.34 1.13 4.71 0.68 0.00 4.00 1.71 1.35 3.02 1.00 4.36 0.92 0.00 4.00 1.67 1.37 

5 2.94 1.22 4.70 0.71 0.00 4.00 2.25 1.71 2.69 1.04 4.33 0.96 -0.50 4.00 2.04 1.55 

6 2.45 1.19 4.61 0.85 0.00 4.00 2.66 1.89 2.44 1.11 4.33 1.01 -0.67 4.00 2.41 1.81 

7 3.61 1.20 4.77 0.69 0.00 4.00 1.63 1.42 3.31 1.02 4.42 0.91 -0.33 4.00 1.35 1.10 

10 3.11 1.22 4.78 0.62 0.00 4.00 2.26 1.80 2.98 0.98 4.39 0.92 -0.50 4.00 1.75 1.40 

11 3.18 1.11 4.82 0.67 0.00 4.00 2.11 1.72 2.93 1.07 4.43 0.91 -0.20 4.00 1.95 1.59 

13 3.27 1.15 4.80 0.67 0.00 4.00 1.96 1.57 3.00 1.01 4.42 0.95 -0.67 4.00 1.77 1.43 

15 3.12 1.21 4.56 0.86 0.00 4.00 1.91 1.57 2.95 1.00 4.21 0.98 -0.33 4.00 1.64 1.42 

MO 

2 3.14 1.03 4.64 0.77 -0.54 4.00 2.00 1.64 3.21 0.86 4.40 0.85 -0.33 4.00 1.39 1.09 

3 3.04 0.94 4.51 0.80 0.00 4.00 1.80 1.45 3.11 0.92 4.29 0.91 -0.33 4.00 1.46 1.21 

4 3.63 0.92 4.75 0.55 0.00 4.00 1.39 1.16 3.55 0.83 4.47 0.79 -0.33 4.00 1.04 0.83 

5 3.39 0.92 4.77 0.58 -0.25 4.00 1.73 1.41 3.40 0.83 4.41 0.89 -0.25 1.50 1.08 0.82 

81 



 

3.1.6. Synthesis 82 

 83 

Among the five indicated dimensions, the highest mean DG values (≥ 2.10), were recorded 84 

under AV, while AF and AC obtained the lowest. Then, after performing a one-tailed t-test at a 85 

5% significance level via IBM SPSS Statistics, the desirability gaps for the senior citizens in 86 

GE, AV, AC, and MO were found to be significantly larger than those of the control group. 87 

 88 

Table 3. T-test between the sample groups’ desirability gaps 89 
 GE AV AF AX AC MO 

p-value 0.00028 0.00010 0.45788 0.30311 0.03588 0.02594 

Analysis[a] Reject Ho Reject Ho Fail to reject Ho Fail to reject Ho Reject Ho Reject Ho 

[a] Ho declares that there is no significant difference between the desirability gap values of the 90 
senior-citizen group & control group 91 

Interestingly, cases with negative DG values revealed that a number of respondents 92 

experienced more than what they prefer (i.e., Desired rating < Actual rating), and this can be 93 

observed more from the control group. 17 out of 42 measures had negative minimum DG values 94 

for senior citizens, while 40 out of 42 measures were from the control group. 95 

As seen in Table 4, 14 out of the 42 measures included in the measurement model 96 

discussed in Section 3.2 were identified as the candidates for priority areas of concern. They 97 

were characterized as having a mean Actual rating less than 3 (Neutral) from the senior citizens 98 

and a mean Desirability Gap value above the 50th percentile (i.e., 2). Notably, a higher range 99 

of mean values of Desired ratings (i.e., 4.298 to 4.817) were recorded for the senior-citizen 100 

group as compared to the control group. 101 

 102 

Table 4.  Measures with a mean Actual rating of less than 3 103 

and their corresponding mean DG values for senior citizens 104 

 Measure Actual Rating DG  

GE2 Distance of residential establishments from waiting sheds/ loading zones 2.84 2.22 

GE3 Distance of commercial establishments from transport terminals 2.89 2.12 

GE4 Distance of commercial establishments  from waiting sheds/ loading zones 2.92 2.01 

AV3 Number of PUVs during rush hours 2.52 2.58 

AV4 
Number of the PUVs headed towards a person’s destination in relation to their 

travel purpose 
2.90 2.16 

AV5 
Seating capacity of the PUVs headed towards a person’s destination in 

relation to their travel purpose 
2.85 2.47 

AV6 Seating capacity of the PUVs during regular hours 2.92 2.47 

AV7 Seating capacity of the PUVs during rush hours 2.49 2.79 

AV8 
Capacity of PUVs amidst the implementation of Alert Level 1 health and 

safety protocols 
2.94 2.33 

AF3 Adequacy of the social pension as a support for travel budget 2.24 2.88 

AX10 Absence of commuting stress during travel 2.90 2.33 

AC2 Stair height 2.94 1.99 

AC5 Seating space for passengers with crutches 2.94 2.25 



 

AC6 Seating space for passengers in wheelchairs 2.45 2.66 

 105 

3.2. Multi-group SEM Analysis 106 

 107 

Table 5. Goodness of Fit 108 
Parameters Values Cutoff values Source 

Chi-square / DF 3.32 < 5.0 Hair et al. (2010) 

GFI 0.849 > 0.8 Gefen et al. (2000) 

AGFI 0.815 > 0.8 Gefen et al. (2000) 

RMSEA 0.071 < 0.07 de Oña et al. (2013) 

 109 

Table 6. Reliability and convergent validity of constructs 110 
Constructs 𝜌

𝑐
 𝛼 AVE 

GE 0.823 0.837 0.549 

AV 0.922 0.918 0.627 

AF 0.734 0.663 0.331 

AX 0.810 0.797 0.423 

AC 0.899 0.902 0.450 

MO 0.682 0.702 0.426 

 111 

              Table 7. Divergent validity of constructs 112 

Construct Pairs HT-MT Ratio 

GE-AV 0.305 

GE-AX 0.000 

GA-AC 0.140 

GE-MO 0.293 

AV-AX 0.410 

AV-AC 0.486 

AV-MO 0.597 

AX-AC 0.610 

AX-MO 0.332 

AC-MO 0.438 

 113 

Based on the conducted preliminary confirmatory factor analysis, an initial measurement 114 

model (MM) was generated with 42 identified measures. An iterative process of modifying the 115 

MM to improve its fitness, reliability, and validity was in model together with the AX measures 116 

with factor loadings less than 0.5. Based on the final MM iteration, only four constructs and 31 117 

measures were observed to have acceptable parameter values for their reliability, convergent 118 

validity, and divergent validity.  119 

 120 



 

 121 
Figure 2. Initial and Final SEM 122 

By analyzing the unconstrained models, the direct effects of GE, AV, and AC constructs 123 

with MO for senior citizens were observed to be statistically significant (p < 0.05) and their 124 

critical ratios (CR) were greater than 1.96. Thus, GE, AV, and AC were the only constructs 125 

considered to have significant direct relationships to the mobility and access to PUVs of senior 126 

citizens. On the other hand, for the control group, GE, AV, and AX were the constructs with 127 

significant effects for the control group.  128 

Considering only the significant, direct relationships for the senior-citizen group, the 129 

estimated weights ranged from 0.113 to 0.475 which were higher than those for the control 130 

group (i.e., 0.048 to 0.154). Accommodation was found to have the strongest relationship 131 

among them which signified that it is the most contributing factor to the gaps experienced by 132 

senior citizens in Quezon City. It was followed by Availability and then, by Geographical 133 

Accessibility.  134 

Meanwhile, after analyzing the constrained model which aimed to compare the observed 135 

relationships of these four constructs on mobility and access to PUVs for the two age groups, 136 

they were not proven to be statistically different. The lack of significance in the differences in 137 

path coefficients revealed that the individual constructs serve as common indicators of the 138 

mobility and access to PUVs for the two age groups, supporting the findings reported above. 139 

 140 

Table 8. Unconstrained Model and Multi-Group Analyses 141 

UNCONSTRAINED MODEL ANALYSIS  MULTI-GROUP ANALYSIS 

Path Estimate S.E. C.R. p  Path   p-value 

SENIOR-CITIZEN GROUP  MO ← GE 0.226 

MO ← GE 0.113 0.031 3.594 <0.001  MO ← AV 0.123 

MO ← AV 0.25 0.048 5.216 <0.001  MO ← AX 0.789 

MO ← AX -0.432 1.698 -0.254 0.799  MO ← AC 0.181 

MO ← AC 0.475 0.16 2.966 0.003      
CONTROL GROUP      

MO ← GE 0.048 0.022 2.204 0.028      

MO ← AV 0.154 0.031 4.94 <0.001      

MO ← AX 0.137 0.062 2.227 0.026      

MO ← AC 0.094 0.051 1.85 0.064      

 142 

3.3. Priority Areas of Concern 143 

 144 

Based on the combined results of the multi-group analysis and desirability gap analysis, only 145 

12 measures (see Section 4) belonging to the three identified constructs (i.e., GE, AV, AC) 146 

having a significant direct relationship to the mobility and access to PUVs of senior citizens 147 



 

were acknowledged as the priority areas of concern and served as basis for the formulated 148 

engineering solutions and policy recommendations (see Section 4). 149 

In the list of the determined priority areas of concern, the COVID-19-related factors 150 

turned out to be not considered by the sample. The systematic lifting of COVID-19 restrictions, 151 

which was observed by the population, could have caused the observed decline in their impacts 152 

on the residents’ mobility and access to PUVs. Thus, the public transport situation’s return to 153 

normalcy also restored the necessary emphasis of the spatial and non-spatial accessibility 154 

dimensions in policymaking. 155 

Overall, the mobility and access to PUVs of senior citizens residing in Quezon City was 156 

determined to have significant gaps, which can be linked to the existing PUV framework’s lack 157 

of inclusivity and equitability towards senior citizens. The determined relationships of the 158 

indicated dimensions to their mobility and access to PUVs apply to both senior citizens and 159 

adults aged 25 to 59 years. Nonetheless, the findings of the study clearly showed how the 160 

disadvantages brought by the old age of senior citizens affect their assessment of the PUV 161 

system and framework, which was consistent with Fransen et al.’s (2016) findings. 162 

 163 

 164 

4. CONCLUSION AND RECOMMENDATIONS 165 

 166 

Based on the conducted SEM analysis of the measured gaps on the five dimensions of mobility 167 

and access to PUVs, the researchers identified the three dimensions, namely, Accommodation, 168 

Availability, and Geographical Accessibility, which highly contributed to the lack of 169 

equitability and inclusivity of PUVs towards senior citizens. Despite their statutory privileges, 170 

the evaluated gaps concerning the senior citizens were observed to have greater recorded values 171 

and estimated regression weights than those by adults aged 25 to 59. Furthermore, the t-test 172 

results analyzing the DG values, while being consistent with the SEM analysis findings, proved 173 

that age is a factor which disadvantages the senior citizens concerning their mobility and access 174 

to PUVs. Furthermore, the recommendations forwarded by this study shall benefit the senior 175 

citizens residing in Quezon City wherein the focus shall be on the following identified priority 176 

areas of concern: 177 

 178 

1. Distance of residential establishments from waiting sheds or loading zones 179 

2. Distance of commercial establishments from transport terminals 180 

3. Distance of commercial establishments from waiting sheds or loading zones 181 

4. Number of PUVs during rush hours 182 

5. Number of the PUVs headed towards a person’s destination in relation to their travel 183 

purpose 184 

6. Seating capacity of the PUVs headed towards a person’s destination in relation to their 185 

travel purpose 186 

7. Seating capacity of the PUVs during regular hours 187 

8. Seating capacity of the PUVs during rush hours 188 

9. Capacity of PUVs amidst the implementation of Alert Level 1 health and safety 189 

protocols 190 

10. Stair height 191 

11. Seating space for passengers with crutches 192 

12. Seating space for passengers in wheelchairs 193 

 194 

To effectively align the PUV system’s framework with the demands of the senior citizens, 195 

the accommodation of their physical and health needs when riding (Accommodation) should be 196 



 

prioritized during planning, followed by the improvement of the adequacy of transport supply 197 

(Availability), and then by optimization of the PUVs' access distances (Geographical 198 

accessibility). The results also indicated the need for modernizing and redesigning the 199 

framework for the PUVs, in accordance with the existing policies of the government and 200 

identified best practices that can be applied to address such concerns. Likewise, to attain 201 

transport inclusivity and equitability, allocating resources for the discussed priority areas of 202 

concern is key. 203 

As explained by the existing body of related literature, the social dimensions of 204 

transportation accessibility are vital for the improvement of the public transport system of 205 

Quezon City and other locations, in general. Furthering this study and implementing similar 206 

approaches which involve stakeholder engagement act as an important step to formulate 207 

appropriate engineering solutions. 208 

Table 9. Recommended Engineering Solutions 209 

Dimension 
Priority Areas of 

Concern 
(Refer to the list above) 

Recommendations 

ACCOMMODATION 

 

 

10-12 
● Determine the anthropometric measurements of the senior citizens and other 

vulnerable sectors to perform ergonomic design on high-capacity, four-wheeled 

PUVs.  

● In response to Department Order No. 2017-011, the design of the curbside entry 

provided in the new PUV designs must also be ramped up and graded towards the 

vehicles’ head. 

● The entry width and gangway width, at least up to the reserved seats, must be sized 

according to the wheelchair dimensions. 

● Ramped walkways or elevators shall always be included in the design of stations 

and terminals, especially the MRT and LRT stations. 

AVAILABILITY 

 

 

4-9 ● Adopt the double-decker design for public utility buses. The seats found in the 

bottom level, however, are reserved for mobility-impaired individuals (i.e., senior 

citizens, PWD, pregnant women). 

● Spatial accessibility analysis may be performed by DOTr to determine and 

prescribe alternate public transportation routes based on the trip behavior of the 

senior citizens. 

● Alternatively, transport planning may be implemented with emphasis on 

incorporating a special point-to-point transport for senior citizens.  

GEOGRAPHICAL 

ACCESSIBILITY 

 

 

1-3 ● Focus on the sustainable transformation of the local roads and pedestrian routes. 

These are significant for urban residents, including senior citizens, because they 

facilitate the residents’ transportation to PUV terminals, loading, and unloading 

zones. 

● Spatial accessibility analysis and planning may also be performed to carefully 

determine the optimal number and locations of terminals, loading, and unloading 

zones. 

● Alternatively, adequate space may be allocated for the street furniture along the 

length of walkways.  

 210 

To further explore on the topic and obtain specific and targeted insights for transportation 211 

planning, a similar research can be replicated on a smaller scale (i.e., investigation on smaller 212 

aggregate of areas or a specific PUV type). Likewise, based on the study’s findings, performing 213 

ergonomic analysis and design on PUVs considering the anthropometric  measurements of the 214 

senior citizens and other vulnerable sectors provides crucial development in addressing the 215 

accessibility of the said vehicles. 216 

In this study, the results must be treated with caution since a convenience sampling 217 

approach was utilized due to financial and time constraints. A random sampling of respondents 218 



 

is therefore advised for future research to acquire a highly representative sample and generate 219 

findings that are of low susceptibility to research biases.  220 

Likewise, the researchers also recognized that the use of semi-structured questionnaires 221 

would better the qualitative analysis performed. Nonetheless, the methodological framework 222 

implemented for this study may be further explored and adopted by future studies on evaluating 223 

the gaps in a framework, especially on assessing the affordability dimension of the people’s 224 

mobility and access to PUVs. In line with this, the reliability and validity of measures, especially 225 

when conducting multi-group structural equation modeling analysis can be ensured by 226 

increasing the number of measures and checking the generality of measures.  227 
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