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ABSTRACT 
 

This research study focuses on studying behavior and problems related to 

Transit-Oriented Development residences’ use of Bangkok Mass Rapid Transit Blue 

Line (the MRT Blue Line). The objective is to increase the use of MRT Blue Line 

services by those who reside within 1 kilometer from each station of the MRT Blue 

Line. The study includes analyzing six factors, which are Density, Design, Distance, 

Diversity, Destination Accessibility, and Demand Management. Data was collected 

through online questionnaires from 400 residents who are living near the 38 stations of 

the MRT Blue Line, especially those who use less than 2 days per week or choose the 

other mode of transportation instead. The study analyzed factors using binary logistic 

regression analysis through SPSS software. The research found after conducting a One-

way ANOVA analysis, in which it was found that occupation and marital status does 

not affect the use of MRT Blue Line by the Transit-Oriented Development residents. 

Meanwhile, those with a monthly income between 20,001 - 30,000 baht are more likely 

to use public transportation than those with a monthly income between 60,001 - 70,000, 

who walk the least. In addition to the tendency to use the MRT Blue Line, females, 
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those between 31-40 years old, and those with bachelor's degrees tend to use the MRT 

Blue Line. Apart from the demographic factors, two of the six Transit-Oriented factors, 

which are Design and Distance, also have an impact on the use of the MRT Blue Line 

by the residents nearby the 38 stations of the MRT Blue Line. 

 

 

Keywords: Transit-Oriented Development, Built Environment, Transit Ridership 

Demand 
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CHAPTER 1 

INTRODUCTION 
 

1.1 Introduction 

 

In the modern landscape of urban development, the efficiency and 

sustainability of public transportation systems are pivotal in meeting the needs of the 

cities. Within the context of Bangkok, a metropolis renowned for its vibrant dynamism 

and bustling urban life, the Bangkok Metropolitan Rapid Transit (MRT) system stands 

as a critical pillar of the city's transportation infrastructure. Understanding the 

underlying factors that influence ridership demand on this rapid transit network is 

paramount for optimizing its functionality and ensuring its alignment with the evolving 

needs of the city's populace. The MRT Blue Line, officially known as the MRT 

Chaloem Ratchamongkhon Line, is an integral part of Bangkok's rapid transit system 

(See Figure 1.1), serving as the city's third mass rapid transit line (MRT System Line, 

n.d.). Although the MRT Blue Line has experienced significant expansion and 

increased ridership over time, certain stations along the line have struggled to generate 

sufficient demand and revenue, hindering further expansion efforts. Hence, this study 

aims to explore the correlation between Transit-Oriented Development (TOD) and the 

demand for ridership. It will delve into the Built Environment Factors and demographic 

profiles of TOD residents living within a 1-kilometer radius of each station with the 

goal to understand how these elements influence their choice to utilize the MRT Blue 

Line over other motorized transportation options. 
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Figure 1.1  

The MRT Blue Line Network 

  

Note. From “MRT System Map” by BEM, n.d. 

(https://metro.bemplc.co.th/MRT-System-Map?lang=en) 
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1.2 Research Objectives 

 

1.2.1 Influential Factor Identification 

Explore the influential factors associated with mass transit use of 

TOD residences. 

1.2.2 Demographic Attribute Identification 

Identify demographic profiles by investigating the demographic 

characteristics of residents living within the proximity of MRT Blue Line stations, 

focusing on age, income levels, household size, and occupation to understand their 

influence on MRT usage.  

1.2.3 Transit-Oriented Development Project Recommendations 

Support TOD catchment area planning by proposing 

recommendations based on the findings, formulate recommendations and strategies for 

enhancing the utilization of the MRT Blue Line by TOD residents, considering aspects 

like infrastructure enhancements, community engagement, or policy revisions. 

 

1.3 Scope of Study 

 

1.3.1 Area Scope 

Study factors and issues associated with TOD residences’ use of 

Bangkok Mass Rapid Transit line or the MRT Blue line covering the area within a 

radius of 1,000 meters from each station.  

1.3.2 Content Scope 

Study related theories, research and issues with the influential factors 

affecting TOD residences' use of Bangkok Mass Rapid Transit line. 

 

1.4 Expected Results (Benefits) 

 

1.4.1 Advantages for Real Estate Developers 

Exploring the advantages for real estate developers in Bangkok, 

Thailand by expanding insights into constructing walkable environments or the 

enhancement of transit accessibility. 
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1.4.2 Suggestions for Project Developments 

Suggestions for public and private sectors in tailoring infrastructure 

to align with the preferences of MRT users, especially those residents who are living 

within the radius of 1 kilometer from the MRT Blue Line stations. 

1.4.3 Insights for Policy Planners 

Insights for urban policy planners to understand factors influencing 

TOD residences’ Use Along Bangkok's MRT Blue Line. 

 

1.5 Keyword Definitions 

 

1.5.1 Transit-Oriented Development 

The development of the surrounding area of any transit station by 

designing and developing those areas nearby the transit within 1,000 meters from the 

mass transit station. 

1.5.2 Transit Ridership Demand 

The quantity and frequency of individuals or passengers utilizing a 

transit system within a specified period, reflecting the need and preference for public 

transportation services. 

1.5.3 Bangkok Metropolitan Rapid Transit Line 

A comprehensive and interconnected system of rapid transit or metro 

lines within the urban landscape of Bangkok, providing subway or elevated rail services 

across the city and its adjoining areas. 

1.5.4 Last-Mile Connectivity 

The accessibility and ease of connecting from a transit station or stop 

to the destination, often considered a crucial factor influencing ridership decisions. 

1.5.5 Non-motorized transport       

Non-motorized transport (NMT) refers to modes of transportation that 

do not rely on motorized vehicles. These forms of transport include walking, cycling, 

skating, and the use of non-motorized vehicles like push scooters or wheelchairs. In the 

context of Transit-Oriented Development (TOD) and its influence on residences' 

utilization of Bangkok's MRT Blue Line, non-motorized transport plays a significant 

role in enhancing the accessibility and connectivity of individuals to transit stations. 
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1.5.6 Transit-Oriented Development Residents 

Individuals or groups of people who live within a specific area 

designed with a focus on accessibility to public transportation. They are inhabitants of 

neighborhoods or communities that are strategically planned to offer convenient access 

to various modes of public transit, such as buses, trains, or subways.  

1.5.7 Transit-Oriented Development Catchment Area 

The geographic zone or area surrounding a Transit-Oriented 

Development (TOD), which is influenced or impacted by the transportation facilities 

and infrastructure within that development. It encompasses the region where people 

might be drawn to use or access the public transit services provided within the TOD. 

1.5.8 Built Environment 

The modified surroundings in which people live, work, and interact. 

It encompasses various physical structures, infrastructure, and spaces created by 

humans, such as buildings, roads, public transportation systems, parks, and other 

amenities based on transit-oriented development residences' use of the Bangkok Mass 

Rapid Transit Line (MRT Blue Line), the built environment would include the specific 

physical elements and urban design features surrounding the transit stations and along 

the transit corridor. This could involve analyzing factors such as station accessibility, 

land use patterns, density of development, pedestrian walkways, bike lanes, commercial 

establishments, and other elements that influence the relationship between the transit 

system and the surrounding community or residential areas. 
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CHAPTER 2 

REVIEW OF LITERATURE 
 

The review of literature’s main topics is Transit-Oriented Development, 

transit ridership demand and built environment including density, design, distance, 

diversity, destination accessibility, and demand management.  

 

2.1 Scope of Study 

 

The growth and development brought by the MRT Blue Line (MRT 

Chaloem Ratchamongkon Line), Bangkok's third rapid transit line managed by 

Bangkok Expressway and Metro, have significantly impacted the vicinity of each 

station. Despite these advancements, various obstacles have hindered public uptake of 

the transit services, leading to a halt in the expansion project by Thailand's Department 

of Transportation. Consequently, this research seeks to delve into the influential factors 

contributing to the use of the MRT Blue Line by TOD residents, with the goal of 

formulating guidelines associated with transit-oriented development. 

Upon analysis of the average monthly passenger counts, it was revealed 

that 10 stations reported fewer than 40,000 passengers per month, as outlined in table 

2.1. These stations signify specific areas of interest warranting further investigation. 

Thus, the scope of study will be as follows: 

 

2.1.1 The 38 stations with monthly number of MRT Blue Line 

Passengers 

The Bangkok MRT Blue Line, with its 38 stations, is a vital 

transportation artery for the city. However, concerns have been raised regarding the 

ridership levels on some stations due to station locations, limited connectivity and 

competition from other modes of transportation. The table 2.1 below shows the number 

of passengers in each station of the MRT Blue Line.  
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Table 2.1  

The MRT Blue Line’s Stations with lower than 40,000 passengers a month. 

Number Station Average Number of Passengers per Month  

(Trips per month) 

1 Tha Phra 67,911 

2 Charan 13 33,270 

3 Fai Chai 30,699 

4 Bang Khun Non 45,303 

5 Bang Yi Khan 58,387 

6 Sirindhorn 35,007 

7 Bang Phlat 20,229 

8 Bang O 35,906 

9 Bang Pho 38,108 

10 Tao Poon 91,686 

11 Bang Sue 79,855 

12 Kamphaeng Phet  48,528 

13 Chatuchak Park  286,068 

14 Phahon Yothin   176,720 

15 Lat Phrao  157,494 

16 Ratchadaphisek  65,465 

17 Sutthisan  149,709 

18 Huai Khwang  207,575 

19 Thailand Cultural Centre   170,998 

20 Phra Ram 9  285,651 

21 Phetchaburi  282,981 
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Table 2.1  

The MRT Blue Line’s Stations with lower than 40,000 passengers a month (Continued). 

Number Station Average Number of Passengers per Month  

(Trips per month) 

22 Sukhumvit  401,155 

23 Queen Sirikit  

National Convention Centre 
108,989 

24 Klong Toei 31,873 

25 Lumpini  112,583 

26 Si Lom  222,245 

27 Sam Yan  147,597 

28 Hua Lamphong  80,588 

29 Wat Mangkon  111,363  

30 Sam Yot  73,287  

31 Sanam Chai 36,578 

33 Bang Phai 21,824 

35 Phetkasem 48 30,181 

36 Phasi Charoen  70,561  

37 Bang Khae  52,285  

38 Lak Song  166,237  
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Figure 2.1  

The MRT Blue Line Network and the Stations with lower than 40,000 passengers a 

month. 

 
Note. From “MRT System Map” by BEM, n.d. 

(https://metro.bemplc.co.th/MRT-System-Map?lang=en) 

 

 Therefore, the scope of study in this research will be mainly 

focused on the total of 38 stations of the MRT Blue line in order to explore problems 

and seek for proper solutions that could help increase the transit ridership demand or 

number of passengers in the future. Meanwhile, the rest of the transit network will be 

explored for those key success factors to construct a guideline for the future use of TOD 

catchment area planning. 

 

2.2 Observation 

 

2.2.1 Surrounding Environment of 10 Stations 
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Table 2.2  

Current landscapes of The MRT Blue Line’s Stations with lower than 40,000 

passengers a month. 

Station Environment 

Charan 13 

 

Fai Chai 

 

Sirindhorn 
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Table 2.2  

Current landscapes of The MRT Blue Line’s Stations with lower than 40,000 

passengers a month (Continued). 

Station Environment 

Bang Phlat 

 

Bang O 

 

Bang Pho 
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Table 2.2  

Current landscapes of The MRT Blue Line’s Stations with lower than 40,000 

passengers a month (Continued). 

Station Environment 

Klong Toei 

 

Sanam Chai 

 

Bang Phai 
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Table 2.2  

Current landscapes of The MRT Blue Line’s Stations with lower than 40,000 

passengers a month (Continued). 

Station Environment 

Phetkasem 48 

 

Note. From “Google Street Views” by Google Maps 

(https://www.google.com/maps) 

 
2.3 Concept 

 

2.3.1 Transit-Oriented Development (TOD) 

Transit-Oriented Development (TOD) refers to an urban planning 

concept, which is suitable for urban development and sustainability through creating 

the high-density, compact, and mixed land-use development near public transportation 

services (Pongprasert & Kubota, 2019). The primary objective of transit-oriented 

developments (TODs) is to stimulate active travel, transit ridership, and perhaps also to 

limit urban sprawl.  

In addition to land-use planning concepts, they have created compact, 

walkable, pedestrian-oriented, mixed-use communities surrounding transit systems, 

which also increase citizen’s house ownership, merge low-income households into one 

group, stabilize the workforce, and increase rail ridership (Pongprasert, 2020). Previous 

research also indicates that low-income households rely more on public transit 

compared to middle-income and high-income groups, often owning fewer cars. In 

Transit-Oriented Development (TOD) areas, these households tend to utilize rail 
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services even during off-peak hours, contributing to the efficiency of transit services. 

However, as the number of individuals using mass transit increases, congestion 

worsens. The presence of mixed-income residents in TODs emerges as a crucial factor, 

facilitating a higher percentage of transit ridership by offering diverse housing options 

within walking distance of transit facilities. Within the context of Bangkok's MRT Blue 

Line focuses on creating vibrant, accessible, and integrated communities centered 

around efficient public transit systems. The theory posits that the utilization of the MRT 

Blue Line by residents in TOD areas is influenced by a combination of influential 

factors, which can be categorized into several key dimensions as follows: 

2.3.1.1 Proximity and Accessibility 

The theory acknowledges the significance of proximity to 

MRT stations and the ease of access as fundamental factors influencing residents' 

decisions to utilize the transit system. Closer proximity and convenient access to 

stations are hypothesized to positively impact ridership (Nyunt & Wongchavalidkul, 

2020). 

2.3.1.2 Land Use Patterns and Design 

TOD theory suggests that well-designed, mixed-use 

developments and pedestrian-friendly infrastructure in TOD areas contribute to 

increased transit ridership. The theory posits that the presence of diverse amenities, 

such as residential spaces, commercial establishments, and recreational facilities, 

within walking distance of stations encourages MRT usage (Jarritthai & 

Techpeeraparnich, 2017).  

2.3.1.3 Community Demographics and Preferences 

The theory recognizes that demographic profiles, including 

age, income levels, household size, and lifestyle preferences, play a significant role in 

determining residents' inclination towards using the MRT Blue Line. Understanding 

these demographic factors can provide insights into transit usage patterns (Iamtrakul & 

Zhang, 2014). 

2.3.1.4 Last-Mile Connectivity and Non-Motorized Transport 

The theory emphasizes the importance of last-mile 

connectivity and the provision of non-motorized transport options, such as walking and 

cycling infrastructure, in facilitating residents' access to MRT stations. It posits that 
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convenient and safe connectivity encourages transit usage (Nyunt & Wongchavalidkul, 

2020). 

2.3.1.5 Perceived Benefits and Barriers 

TOD theory acknowledges residents' perceptions of the 

benefits and barriers associated with using the MRT Blue Line. Factors such as 

convenience, safety, reliability, and comfort are hypothesized to influence residents' 

choices regarding transit utilization (Iamtrakul, Raungratanaamporn, Klaylee, & 

Chayphong, 2021).  

2.3.2 Built Environment Characteristics  

 The characteristics of the built environment act as a fundamental for 

comprehending how urban spaces shape transportation behaviors, especially in 

encouraging or discouraging the use of public transit systems. These factors provide 

valuable insights for urban planners, policymakers, and researchers seeking to optimize 

transit-oriented development and enhance sustainable transportation options within 

cities (Peng, Zhang, Li, Wang, & Yuan, 2023). The characteristics of built environment 

are as follows: 

2.3.2.1 Density 

Density refers to the concentration of people or activities 

within a given area. High population density often correlates with increased 

accessibility to public transportation and amenities. It can positively influence transit 

usage due to improved convenience and proximity to transit facilities (Anantsuksomsri 

& Tontisirin, 2015). The population density surrounding the MRT Blue Line stations 

significantly affects transit utilization among residents. Higher density areas tend to 

correlate with increased transit usage due to improved accessibility and proximity to 

transit facilities (Peng, Zhang, Li, Wang, & Yuan, 2023). 

2.3.2.2 Design 

This characteristic encompasses the physical layout, 

infrastructure, and aesthetics of an area. A well-designed environment with pedestrian-

friendly features, efficient transit hubs, and mixed-use developments tends to encourage 

public transit use by fostering accessibility and convenience (Kamruzzaman,Shatu, 

Hine, Turrell, 2015). Thus, the design of the MRT stations plays a crucial role in 

shaping residents' transit behavior. Well-planned, pedestrian-friendly environments 

Ref. code: 25666502034421MXC



16 
 

encourage greater reliance on public transit and promote ease of access to transit 

facilities  (Peng, Zhang, Li, Wang, & Yuan, 2023).  

2.3.2.3 Distance 

The distance relates to the proximity between residential areas, 

workplaces, amenities, and transit stations. Shorter distances and improved access to 

transit nodes often lead to higher transit usage as they reduce travel time and effort 

(Iamtrakul, Padon, & Klaylee, 2022). The research has also shown the relationship of 

walkability to the transit and the level of income, in which the lower-income passengers 

tend to accept longer walking time or distance (Pongprasert & Kubota, 2019).  

Proximity to MRT stations influences residents' choices in utilizing the transit system. 

Those residing closer to the stations are more likely to use public transit due to reduced 

travel distances and enhanced accessibility (Iamtrakul, Padon, & Klaylee, 2022). 

2.3.2.4 Diversity 

The diversity refers to the variety and mix of amenities, 

services, and land uses within a locality. Diverse environments offering a range of 

options such as residential, commercial, recreational, and cultural facilities within 

walking distance can enhance the attractiveness of public transit (Nafi & Ouahrani, 

2023). The diversity of MRT stations significantly impacts residents' decisions 

regarding transit usage. Offering a range of facilities within walking distance 

encourages greater reliance on the MRT Blue Line for various travel needs  (Peng, 

Zhang, Li, Wang, & Yuan, 2023). 

2.3.2.5 Destination Accessibility 

The destination accessibility relates to the ease of reaching 

essential destinations like workplaces, schools, shopping centers, and recreational areas 

via public transportation. Improved access to key destinations via transit can 

significantly influence residents' choices in utilizing public transit. Accessibility to such 

destinations via the MRT Blue Line is a pivotal factor influencing residents' preference 

for using public transit for commuting and leisure purposes (Iamtrakul, Padon, & 

Klaylee, 2022). 
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2.3.2.6 Demand Management 

Effective urban planning involves demand management, 

which is an integral aspect reflecting urban development and travel behaviors (Banister 

& Berechman, 2001). Travel patterns and expenditures are significantly influenced by 

parking fees during commuting (Jun, 2008). Challenges arise when the rail mass transit 

system lacks accessibility, failing to discourage car usage. Implementing strategies such 

as increased parking costs, limiting parking spaces or hours, and providing fewer free 

parking opportunities become essential administrative considerations (Viriyathanapat, 

2022). Spatial analysis-driven Demand Management encompasses various elements, 

including determining bus station locations, land use planning, street parking 

allocations, and future development connections. These strategies aim to bridge the gap 

between initial and final destinations, optimizing travel efficiency (Jamaleddin & 

Ibrahim, 2022). 

2.3.2.7 Demographics 

Demographics encompass the characteristics of the population 

living within an area, including age, income, occupation, household composition, and 

cultural diversity. Demographic factors play a crucial role in determining transit usage 

patterns as different groups may have varying transit needs and preferences (Peng, 

Zhang, Li, Wang, & Yuan, 2023). The demographic composition of TOD residents 

plays a substantial role in shaping their transit usage patterns along the MRT Blue Line. 

Different demographic groups exhibit varying levels of reliance on public transit based 

on these factors (Kamruzzaman,Shatu, Hine, Turrell, 2015). 
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2.4 Literature Review 

 

Table 2.3 

Literature Review Summary 

Reference Paper Name Variables Methodology Inference 

Anantsuksomsri & 

Tontisirin, 2015 

Evaluation of 

Relationships 

Between 

Ridership Demand 

and Transit-

Oriented 

Development 

(TOD) Indicators 

Focused on Land 

Use Density, 

Diversity, and 

Accessibility: A 

Case Study of 

Existing Metro 

Stations in 

Bangkok 

1.Density  

- Transit ridership  

- population density 

 

2. Diversity 

- Entropy 

- Land use intensity 

- Vertical Mixture 

 

3. Design  

- Access to municipal public 

service facilities 

- Access to opportunities 

- Public transport accessibility 

- Expressway accessibility 

- Transit interchanges 

- Public transport 

- Parking availability for 

cars/four- wheelers 

- Street network density 

- Street connectivity 
 

- Correlation 

Analysis 

 

- Principal 

Component 

Analysis 

(PCA) 
 

1.The vehicle trip 

generation rate in their 

comparative study areas 

was significantly lower 

at station parks with 

TOD than at those 

without TOD. 

 

2. The level of comfort 

in using public 

transport services plays 

a significant role in 

rider choice. 

 

3. The high-rise 

building area is 

significantly related to 

the volume of transit 

ridership.  

 

4. Bus services have a 

stronger influence on 

transit ridership than 

railway stations and 

ferries (pier).  

 

5. Interchange stations 

and park- and-ride 

buildings are found to 

be the main variables 

that correlate directly 

with transit ridership 

numbers. 
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Table 2.3 

Literature Review Summary (Continued). 

Reference Paper Name Variables Methodology Inference 

Kamruzzaman, 

Shatu, Hine, Turrell, 

2015 

Commuting 

mode choice 

in Transit- 

Oriented 

development: 

disentangling 

the effects of 

competitive 

neighborhood, 

travel 

attitudes, self- 

selection 
 

- Neighborhood 

type (ref: 

traditional 

suburb) 

 

- Built 

environment 

indicators 

 

- Travel attitudes 

and preferences 

 

- Reasons to 

choose current 

address 

 

- Travel time (ref: 

less than 15 

minutes) 

 

- Socio- 

demographics 

Employment 

status: full-time 

(ref: part time) 

 

- Level of 

education (ref: 

up to year 12) 

 

- Current living 

arrangement 

(ref: living 

alone) 

 

- Household size 

- Health status 

Binary 

Regression 

Model 

1. Cities that 

implement 

transportation 

policies aligned 

with Transit-

Oriented 

Development 

(TOD) principles 

effectively 

encourage the 

adoption of more 

sustainable 

transportation 

modes such as 

buses, trains, 

walking, and 

cycling. 

 

2. Essential design 

considerations for 

TOD-related 

developments 

include facilitating 

convenient travel 

through the 

establishment of 

high-quality 

sidewalk networks. 

Adjacent amenities 

like shops, 

schools, and 

daycare centers 

further enhance the 

accessibility and 

attractiveness of 

these areas. 
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Table 2.3 

Literature Review Summary (Continued). 

Reference Paper Name Variables Methodology Inference 

Pongprasert & Kubota, 

2019 

TOD residents’ 

attitudes toward 

walking to transit 

station: a case 

study of transit-

oriented 

developments 

(TODs) in 

Bangkok, 

Thailand 

- Walking Acceptance 

 

- Feeling of walking: 

Comfortable, sense of freedom, 

fun, relaxing, enjoyable, 

fashionable, safe 

 

- Benefit of Walking: Healthy, 

Environment-friendly, saving 

travel cost 

- Factor Analysis 

and Structural 

Modeling 

Acceptable 

walking distance 

and walking time, 

middle-in- come 

households walk a 

shorter distance 

(505 m) than 

lower-income 

groups, 535 m.  

Meanwhile, 

middle-income 

households accept 

longer walking 

time (9.48 min) 

than the low-

income group, 

9.25 min. High-

income group 

walks a shorter 

distance (438 m) 

and time (9.03 

min) than others. 

Regarding the 

access modal share 

within 500-m 

distance. 

Reference Paper Name Variables Methodology Inference 

Pongprasert & 

Kubota, 2017 

Factors affecting 

residents living 

near transit 

stations to use 

non-motorized 

access mode: case 

study about daily 

travel in Bangkok, 

Thailand. 

- Socioeconomic Characteristics 

- Home, workplace, school, 

location characteristics 

 

- Travel Characteristics 

 

- Pedestrian Characteristics 

Binary 

regression model 

1. About 48% of 

pedestrians utilize 

public motorized-

transportation. 

2. Approximately 

29% of train 

commuters opt for 

motorized mode. 

3. 23% of 

individuals who 

rely on cars 

,display a lower 

tendency to walk. 
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Table 2.3 

Literature Review Summary (Continued). 

Reference Paper Name Variables Methodology Inference 

Pongprasert & 

Kubota, 2018 

The influences 

of built 

environment 

factors on 

mode 

switching of 

TOD residents 

from car use 

to transit 

dependence: 

case study of 

Bangkok, 

Thailand 
 

- Individual data 

 

- Attitude on six 

built 

environment 

factors (6ds): 

- destination (des) 

- distance (dis) 

- diversity (div) 

- density (den) 

- design (desi) 

- demand 

management 

(dm) 
 

- Binary Logistic 

 

- Regression 

Model 

 

- SPSS 

Program 

 

- Online 

questionnaire 

survey 

 

- Likert scale 

ranging 
 

1. Various factors 

influence car users' 

decision to opt for 

walking to access 

mass transit 

stations, notably 

the environment's 

proximity to the 

train station. 

 

2. Poor sidewalk 

conditions that are 

unfriendly and 

unsupportive 

towards 

pedestrians often 

lead individuals to 

prefer cars for 

commuting. 

 

3. The destination 

and distance play a 

crucial role in 

motivating 

individuals to walk 

and utilize mass 

transportation 

systems. 

Reference Paper Name Variables Methodology Inference 

Nafi & Ouahrani, 2023 Transit-oriented 

Development from 

the View of 

Traditional City 

Model 

Evaluate LR on TOD key factors 

including: 

1. TOD Model 

2. Distinct types of TOD 

3. The Presence of TOD features 

in traiditional cities. 

4. The traditional city model 

5. Connectivity and compact city 

6. Public Realm 

7. Diversity and Density 

 A meta-analysis 

was used to 

identify and 

analyze the 

various 

components of 

TOD and 

traditional city 

models 
 

TOD is 

Transportation-

centric 

Perspective, while 

Traditional Cities 

was made for a 

Human-centric 

Perspective 
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Table 2.3 

Literature Review Summary (Continued). 

Reference Paper Name Variables Methodology Inference 

Iamtrakul, Padon, & 

Klaylee, 2022 
 

The Study on 

Association 

between Urban 

Factors and 

Walkability of 

Transit 

Oriented 

Development 

(TOD) 

Main Factors of TOD: 

1. Density 

2. Diversity 

3. Design 

4. Distance to transit 

5. Destination Accessibility 

 

Factors influencing the 

Development of TOD:  

1. The Physical Availability 

2. The land and buildings are 

mixed-used  

3. The liveliness of 

neighborhoods/neighborhoods 

4. The sufficiently vacant land or 

undeveloped land  

for TOD development 

5. The physical environment of 

the TOD area 

6. The smaller block size 

- Multiple Linear 

Regression 

Analysis 

to estimate the 

relationships 

between 

explanatory 

variables 
 

The 

characterization of 

the transit stations 

in Bangkok can be 

classified into four 

station groups 

(Sub CBD, Urban 

Center, CBD, and 

Special District). 

Reference Paper Name Variables Methodology Inference 

Peng, Zhang, Li, 

Wang, & Yuan, 2023 

Nonlinear, 

threshold and 

synergistic effects 

of first/last-mile 

facilities on metro 

ridership 

Dependent Variable: 

Ridership 

 

Independent Variables: 

Built environment characteristic: 

 

1.Density 

- Population density 

- Employment density 

- Rooftop density 

 

2. Diversity 

- Land use mixture 

 

3. Design 

- Road density 

- Intersection density 

 

4. Destination 
 

- DRMs to 

explore 

relationship 

between the built 

environment and 

metro ridership 

 

- Light GBM to 

estimate the 

nonlinear, 

threshold and 

synergistic 

effects of last-

mile facilities on 

metro ridership 

in Shanghai, 

China. 

 
 

Last-mile facilities 

collectively 

contribute 43.57% 

for predicting 

metro ridership, 

and 

the top-5 important 

variables are bike-

sharing (14.16%), 

land use mixture 

(8.76%), park and 

ride (6.94%), 

number of bus 

lines 

(6.58%) and 

pedestrian shed 

ratio (6.26%).  
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Table 2.3 

Literature Review Summary (Continued). 

  - Accessibility 

- Distance to city center (straight) 

- Distance to city center 

(network) 

- Distance to city sub-center 

- Distance to viaduct 

 

5. Demographics 

- Housing price 

 

6. Metro network attributes 

- Transfer 

- Terminal 

- Number of metro lines 

 

7. Last-mile facility variables 

- Park and Ride 

- Bike-sharing 

- Pedestrian shed ratio 

- Number of bus stops 

- Distance to the nearest bus stop 

- Number of bus lines 

- Density was 

calculated as the 

ratio of 

employment POI 

points (e.g., 

business, 

commercial, 

industrial, 

manufacturing) 

to all POI points 

within 500 m 

buffer.  

 

Reference Paper Name Variables Methodology Inference 

Pongprasert, 2020 Understanding the 

Choice of 

Residential 

Location 

Near Transit 

Stations and 

Urban Rail 

Commuting: 

A Case Study Of 

Transit-Oriented 

Development In 

Bangkok 

- Socioeconomic 

 

- Travel behaviors 

 

- Distance between station and 

workplace 

 

- Proximity of residence to 

activities 

A binary logistic 

regression model 

Workplaces 

located near an 

urban rail station,  

proximity of one’s 

residence to useful 

TOD activities 

affect both the 

residential location 

choice to live near 

a station and use 

the rail service. 

Low-and 

middle-income 

earners are the 

most likely groups  

choose to live near 

a rail station and 

use rail services.  
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Table 2.3 

Literature Review Summary (Continued). 

Reference Paper Name Variables Methodology Inference 

lamtrakul & 
Raungratanaamporn, 
2021  

The walkability 
of transit- 
oriented 
development 
(TOD): a case 
study of 
Bangkok 
metropolitan, 
Thailand 

- Street network 
 
- Natural environment 
 
- Traffic 
characteristics 
 
- Urban 
environment  

- Site 
Observation 
- Site Analysis 

1. The public's 
engagement with 
the transportation 
system 
significantly 
influences walking 
behavior of public 
transit users. 
 
2. Technical 
attributes and 
physical elements 
of the environment 
play a pivotal role 
in understanding 
the walking habits 
of public transit 
users.  
 
3. Common 
professions that 
heavily utilize 
public 
transportation 
include 
government 
officials (32.20%), 
students (32.0%), 
and office workers 
(22.80%). 
 
4. Various factors 
hold significance 
in walking as a 
mode of transport, 
notably the 
influence of 
connectivity to the 
public 
transportation 
system. 
 
5. Income levels 
serve as a crucial 
determinant 
affecting the 
decision to walk 
while using the 
mass 
transportation 
system. 
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Table 2.3 

Literature Review Summary (Continued). 

Reference Paper Name Variables Methodology Inference 

lamtrakul & 
Raungratanaamporn, 
2021  

The walkability 
of transit- 
oriented 
development 
(TOD): a case 
study of 
Bangkok 
metropolitan, 
Thailand 

- Street network 
 
- Natural environment 
 
- Traffic 
characteristics 
 
- Urban 
environment  

- Site 
Observation 
- Site Analysis 

1. The public's 
engagement with 
the transportation 
system 
significantly 
influences walking 
behavior of public 
transit users. 
 
2. Technical 
attributes and 
physical elements 
of the environment 
play a pivotal role 
in understanding 
the walking habits 
of public transit 
users.  
 
3. Common 
professions that 
heavily utilize 
public 
transportation 
include 
government 
officials (32.20%), 
students (32.0%), 
and office workers 
(22.80%). 
 
4. Various factors 
hold significance 
in walking as a 
mode of transport, 
notably the 
influence of 
connectivity to the 
public 
transportation 
system. 
 
5. Income levels 
serve as a crucial 
determinant 
affecting the 
decision to walk 
while using the 
mass 
transportation 
system. 

 

 

Ref. code: 25666502034421MXC



26 
 

Table 2.3 

Literature Review Summary (Continued). 

Reference Paper Name Variables Methodology Inference 

Viriyathanapat, 2022 Factors affecting 

expanding transit 

oriented 

development 

(TOD) catchment 

area: case study of 

travel behavior of 

college students in 

Srinakharinwirot 

University 

Prasarnmit 

Campus 
 

- Acceptable Walking Distance 

(AWD) 

- Destination 

- Distance 

- Density 

- Diversity 

- Design 

- Demand Management 

Binary Logistic 

Regression 

Analysis 

In areas with high 

pedestrian 

densities, fewer 

people will walk 

because of 

congestion in the 

area and high-

temperature 

weather making it 

undesirable to 

walk. 

Reference Paper Name Variables Methodology Inference 

Taylor & Fink, 2003 The Factors 

Influencing 

Transit Ridership: 

A Review and 

Analysis of the 

Ridership 

Literature 

- Transit Ridership 

- Population  

- Density 

- Economic Factors 

- Transit Network Size 

- Urban Development 

- Fare Structure and Policies - 

Demographic Factors 

- A review and 

analysis of 

existing literature 

on transit 

ridership factors  

 

- Comprehensive 

examination, 

synthesis, and 

critical 

assessment of 

previously 

published 

studies  

The research has 

measured service 

supply rather than 

service quality 

(variables such as 

on-time 

performance); 

those that have 

measured service 

quality have found 

that service quality 

is a more 

significant factor 

than both quantity 

and prices. 
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2.5 Research Hypothesis 

 

2.5.1 Hypothesis 1 (Demographic Attributes) 

Demographic factors, including gender, age, level of education, 

occupation, monthly income, and marital status, have different effects on the tendency 

to use the MRT Blue Line. 

Hypothesis 1.1: Gender differences in demographic factors affect the 

tendency to use the MRT Blue Line differently. 

Hypothesis 1.2: Age differences in demographic factors affect the 

tendency to use the MRT Blue Line differently. 

Hypothesis 1.3: Differences in level of education among 

demographic factors affect the tendency to use the MRT Blue Line differently. 

Hypothesis 1.4: Differences in occupation among demographic 

factors affect the tendency to use the MRT Blue Line differently. 

Hypothesis 1.5: Differences in monthly income among demographic 

factors affect the MRT Blue Line differently. 

Hypothesis 1.6: Differences in marital status among demographic 

factors affect the tendency to use the MRT Blue Line differently. 

2.5.2 Hypothesis 2 (Built Environment Factors) 

Built Environmental factors significantly affect the mass transit use 

of the Bangkok Mass Transit Train, MRT Chaloem Ratchamongkhon Line (MRT Blue 

Line among TOD residents 

Hypothesis 2.1: Density significantly affects Mass transit use among 

TOD residents. 

Hypothesis 2.2: Design significantly affects Mass transit use among 

TOD residents. 
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Hypothesis 2.3: Distance significantly affects Mass transit use among 

TOD residents. 

Hypothesis 2.4: Diversity significantly affects Mass transit use 

among TOD residents. 

Hypothesis 2.5: Destination Accessibility significantly affects Mass 

transit use among TOD residents. 

Hypothesis 2.6: Demand Management significantly affects Mass 

transit use among TOD residents. 

2.6 Research Framework 

 

Figure 2.2 

Research Framework 

 
Note. From the literature reviews and analysis, the researcher, 2023 

Ref. code: 25666502034421MXC



29 
 

CHAPTER 3 

RESEARCH METHODOLOGY 
 

The majority of TOD residents hesitate to use the Bangkok Mass Rapid 

Transit line due to several reasons such as the distance from their places, inconvenience 

and other accessibility concerns. This results in a barrier to expand the transit network. 

Therefore, this research aims to study and explore the factors or elements that help 

reduce these barriers for the residents to use the MRT Blue line by the purpose of a 

guideline for TOD catchment area planning. For the data collection, an online 

questionnaire will be used in order to construct a quantitative research.  

 

3.1 Population and Sampling 

 

TOD residents of the MRT Blue lines are identified as the focus group of 

this research, especially those in the 38 stations of the Blue Line. 

 

3.1.1 Population 

The primary population for this study comprises TOD Residents, 

which refer to individuals who live within the Transit-Oriented Development (TOD) 

areas adjacent to or in proximity to the MRT Chaloem Ratchamongkon Line (MRT 

Blue Line). This includes residents of mixed-use buildings, apartments, or residential 

complexes situated near selected MRT stations. Also, there must be the consideration 

of demographic diversity with an aim to capture a diverse representation of residents 

encompassing various age groups, income levels, household compositions, and 

occupations within these TOD areas. 

3.1.2 Samplings 

The guideline known as the "10 times number of variables" rule in 

logistic regression advises having a minimum of 10 occurrences of the outcome per 

independent variable for a dependable model (Chakpitak et al., 2018). 

For this research scenario: 

Independent variables = 6 Demographic Attributes 

Independent variables = 24 Built Environment Factors 
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For 30 variables, the guideline recommends: 30 variables * 10 events 

= 300 events (or cases where the outcome occurs) to ensure a stable logistic regression 

model. 

Thus, the investigation of the research should be targeting a sample 

size of at least 280 instances where mass transit use is observed and could bolster the 

reliability of the analysis, aligning with the number of predictor variables involved in 

the study. Finally, since the MRT Blue Line consists of 38 stations, this research will 

be a non-probability sampling method (Quota Samplings) that relies on the non-random 

selection of a predetermined number or proportion of units, in which the questionnaire 

will be distributed to 10 – 15 respondents for each station.  

 

3.2 Data Collection 

 

This research involves related theories from the literature review, which is 

applied in setting the framework for the quantitative research, and creating 

questionnaires for data collections with an aim to study the Influential Factors Affecting 

TOD Residences’ Use of Bangkok Mass Rapid Transit Line: A Case Study of MRT 

Chaloem Ratchamongkon Line (MRT Blue Line) as follows: 

 

3.2.1 Primary Data 

The researcher collected data by distributing QR Codes for 

questionnaires when visiting the area, and online questionnaires which were collected 

by the researcher. 

3.2.2 Secondary Data 

The researcher studies and researches information from articles, 

documents, and related research in order to determine the conceptual framework for 

doing research and use it as a reference in writing research. 

 

3.3 Research Instruments 

 

This study adopts a quantitative research approach involving a data 

collection with a period spanning for two months (from January 2024 to February 2024) 
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by the researcher. To gather data, online questionnaires will be developed using Google 

Forms. These questionnaires will be distributed both on-site, stationed at each stop 

along the MRT Blue Line, and through various social media platforms, including but 

not limited to Facebook, Instagram, Line, and Line Group. The aim is to gather a 

minimum of 380 responses from the respondents. The questionnaire structure 

encompasses four sections, outlined as follows: 

Section 1: Screening Questions targeting the respondents who 

currently reside in a Transit-Oriented Development (TOD) area along Bangkok's MRT 

Blue Line and have used Bangkok's MRT Blue Line at least once in the past month. 

 

Table 3.1 

Section 1: Screening Questions 

Screening Questions for Respondents Responds 

1. Do you reside within a transit-oriented development (within a 1 

km radius from the mass transit station of the MRT Blue Line)?  
• Yes  

• No (End of the Questionaire) 

2. Do you use the MRT Blue Line everyday? 
 • Yes (Go to Section 2) 

• No  

3. How frequently do you utilize mass transit rides? 

 (Day or Days/Week) 

(Short Answer) 
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Table 3.2 

Section 2: Travel Behavior Questions 

Travel Behavior Questions for Respondents Responds 

1. What type of residence do you live in? • Detached House 

• Townhouse  

• Condominium 

• Dormitory 

• other 

2. Does your residence have a parking space? • Yes 

• No 

3. How many people usually travel with you each 

day? 
• 1 Person 

• 2 People 

• 3 People 

• 4 People 

• More than 5 People 

4. Who made the decision to choose the travel 

mode for you? 
• Myself 

• Family 

• Collegues 

• Other 

5. Which MRT Blue line station is closest to you? • Tha Phra (BL01) Station 

• Charan 13 (BL02) Station 

• Fai Chai (BL03) Station 

• Bang Khun Non (BL04) Station 

• Bang Yi Khan (BL05) Station 

• Sirindhorn (BL06) Station 

• Bang Phlat (BL07) Station 

• Bang O (BL08) Station 

• Bang Pho (BL09) Station 

• Tao Poon (BL10) Station 

• Bang Sue (BL11) Station 

• Kamphaeng Phet (BL12) Station 

• Chatuchak Park (BL13) Station 

• Phahon Yothin (BL14) Station 

• Lat Phrao (BL15) Station 
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Table 3.2 

Section 2: Travel Behavior Questions (Continued) 

 • Ratchadaphisek (BL16) Station 

• Sutthisan (BL17) Station 

• Huai Khwang (BL18) Station 

• Thailand Cultural Centre (BL19) Station 

• Phra Ram 9 (BL20) Station 

• Phetchaburi (BL21) Station 

• Sukhumvit (BL22) Station 

• Queen Sirikit National Convention Centre 

(BL23) Station 

• Khlong Toei (BL24) Station 

• Lumpini (BL25) Station 

• Si Lom (BL26) Station 

• Sam Yan (BL27) Station 

• Hua Lamphong (BL28) Station 

• Wat Mangkon (BL29) Station 

• Sam Yot (BL30) Station 

• Sanam Chai (BL31) Station 

• Itsaraphap (BL32) Station 

• Bang Phai (BL33) Station 

• Bang Wa (BL34) Station 

• Phetkasem 48 (BL35) Station 

• Phasi Charoen (BL36) Station 

• Bang Khae (BL37) Station 

• Lak Song (BL38) Station 

6. What is the approximate walking time from your 

home to the nearest train station? 
• Less than 5 minutes 

• 5-10 minutes 

• 11-15 minutes 

• 16 -20 minutes 

• More than 20 minutes 

7. How do you access the MRT Blue Line station? • Walk 

• Ride a motorcycle 

• Bus 

• Taxi 

• Private car 
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Table 3.2 

Section 2: Travel Behavior Questions (Continued) 

 • other 

8. Acceptable cost of round-trip train travel: (Short Answer in Numbers) 

9. Do you have a private car? How many cars do 

you use regularly? 
• No 

• 1 Car 

• 2 Cars 

• More than 2 Cars 

10. Is the distance between your workplace and the 

nearest MRT Blue Line station greater than 1 

kilometer? 

• Yes (More than 1 kilometer) 

• No (Less than 1 kilometer) 

11. What is your approximate daily commuting 

cost?  

(Short Answer in Numbers) 

12. Does your workplace have enough parking 

spaces? 
• Sufficient 

• Insufficient 

13. Do you need to pay for monthly parking fees at 

your workplace? 
• Yes 

• No 

14. If yes, how much do you pay per month for 

parking fees? 

(Short Answer in Numbers) 

15. (For the respondents who drive to the 

workplace) Daily commuting costs by car. Please 

calculate from the distance from home to work 

(kilometers) x car fuel consumption 

(liters/kilometer) x fuel price (baht/liter) 

approximately 

(Short Answer in Numbers) 

 

Section 3: Influential Factors Affecting TOD Residences’ Use of Bangkok 

Mass Rapid Transit Line: A Case Study of MRT Chaloem Ratchamongkon Line (MRT 

Blue Line). The respondents will be asked to rate their level of agreement or 

disagreement using a specified scale (Five-point Likert Scale) The numerical values 

associated with each response are often coded for analysis purposes, for instance: 
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Strongly Agree:  5 Points 

Agree: 4 Points 

Neutral: 3 Points 

Disagree: 2 Points 

Strongly Disagree: 1 Point 

 

Definitions: 

Density refers to the concentration of residential or commercial spaces 

within the vicinity of MRT stations on the Blue Line. 

Design encompasses the physical layout, infrastructure, and architectural 

features of the transit-oriented developments adjacent to the MRT stations. 

Distance denotes the proximity of residential areas to the MRT Blue Line 

stations, influencing ease of access and potential usage patterns. 

Diversity signifies the variety and mix of people, amenities, and services 

available in the areas surrounding the MRT stations, influencing usage by different 

demographic groups. 

Destination Accessibility describes the ease with which residents can 

reach key destinations (like workplaces, commercial centers, educational institutions) 

using the MRT Blue Line. 

Demand Management involves strategies and initiatives aimed at 

regulating and optimizing the usage of the MRT Blue Line, possibly through 

incentives, pricing, or service improvements to encourage ridership. 
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Table 3.3 

Section 3: Built Environment Questions 

Variables Question for the Variable Citation 

Density 

(D) 

D1 To what extent do you believe that increased population density 

around mass transit stations positively influences the usage of the 

stations? 

Anantsuksomsri & 

Tontisirin, 2015 

 
D2 To what extent do you agree that greater residential building 

density near mass transit stations positively influences the 

utilization of the stations? 

Anantsuksomsri & 

Tontisirin, 2015 

 
D3 To what degree do you agree that higher density of commercial 

buildings (including offices and retail spaces) around mass transit 

stations impacts the usage of such transit stations? 

Iamtrakul, Padon, & 

Klaylee, 2022 

 
D4 To what degree do you agree that higher building density around 

mass transit stations correlates with increased utilization of the 

stations? 

Iamtrakul, Padon, & 

Klaylee, 2022 

Design 

(DS) 

DS1 To what extent do you agree that enhanced design and improved 

pedestrian amenities near mass transit stations contribute to 

increased usage of these transit stations? 

Anantsuksomsri & 

Tontisirin, 2015 

 
DS2 To what extent do you agree that an increased total length of the 

street network surrounding mass transit stations correlates with 

higher usage of these transit stations? 

Anantsuksomsri & 

Tontisirin, 2015 

 
DS3 To what degree do you agree that a denser street network with more 

intersections around mass transit stations (within 1 km radius from 

the station) positively influences the usage of these transit stations? 

Anantsuksomsri & 

Tontisirin, 2015 

 
DS4 To what degree do you agree that greater accessibility to bike lanes, 

routes, and signage around mass transit stations (within 1 km radius 

from the station) influences increased usage of these transit 

stations? 

- 

Distance Dt1 To what extent do you agree that an easily walkable distance from 

home to the nearest station positively impacts the number of 

passengers using the mass transit station? 

Pongprasert & 

Kubota, 2017 
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Table 3.3 

Section 3: Built Environment Questions (Continued). 
 

Dt2 To what degree do you agree that a shorter distance from 

home to the main street influences increased usage of the mass 

transit station? 

Pongprasert & 

Kubota, 2017 

 
Dt3 To what extent do you agree that a shorter distance between 

the station and workplace positively affects the number of 

people using the mass transit station? 

Iamtrakul, Padon, & 

Klaylee, 2022 

 
Dt4 To what degree do you agree that a shorter distance between 

stations and commercial areas, particularly retail spaces, 

influences increased usage of the mass transit station? 

Iamtrakul, Padon, & 

Klaylee, 2022 

Diversity Di1 To what extent do you agree that a greater diversity or mixed 

land use across various categories (Entropy) contributes to 

increased usage of the mass transit station? 

Anantsuksomsri & 

Tontisirin, 2015 

 
Di2 To what degree do you agree that higher diversity or the 

presence of various developed areas for residential, 

commercial, office, industrial, parks, or recreational use (Land 

Use Intensity) influences increased usage of the mass transit 

station? 

Anantsuksomsri & 

Tontisirin, 2015 

 
Di3 To what extent do you agree that a diverse mix of housing 

types catering to different income brackets (high, middle, low 

income) for economic diversity influences increased usage of 

the mass transit station? 

- 

 
Di4 To what extent do you agree that a variety of shops and 

businesses (restaurants, cafes, grocery stores, entertainment 

venues, etc.) near the station influences your use of the mass 

transit station? 

- 

Destination 
Accessibility 

 

DA1 

To what extent do you agree that increased destination 

accessibility, particularly regarding access to work areas, 

correlates with higher usage of the mass transit station? 

Iamtrakul, Padon, & 

Klaylee, 2022 

 
DA2 To what degree do you agree that enhanced destination 

accessibility, especially concerning access to residential areas, 

influences increased usage of the mass transit station? 

Iamtrakul, Padon, & 

Klaylee, 2022 
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Table 3.3 

Section 3: Built Environment Questions (Continued). 
 

DA3 To what extent do you agree that increased destination 

accessibility, particularly access to commercial or retail areas, 

affects higher usage of the mass transit station? 

Iamtrakul, Padon, 

& Klaylee, 2022 

 
DA4 To what degree do you agree that improved destination 

accessibility, including access to other modes of public 

transportation like buses, taxis, and motorbikes, influences 

increased usage of the mass transit station? 

Iamtrakul, Padon, 

& Klaylee, 2022 

Demand 

Management 

Dm1 To what extent do you agree that implementing demand 

management strategies, such as reducing the availability of 

parking spaces, influences increased usage of the mass transit 

station? 

Viriyathanapat, 

2022 

 
Dm2 To what degree do you agree that implementing demand 

management measures like increased parking fees influences 

increased usage of the mass transit station? 

Viriyathanapat, 

2022 

 
Dm3 To what extent do you agree that offering discounts for using 

the MRT Blue Line in combination with parking restrictions or 

increased parking fees would encourage you to use the MRT 

Blue Line more often? 

- 

 Dm4 To what extent do you agree that having reliable and 

convenient feeder bus services or ride-sharing options near the 

station influences your use of the mass transit station? 

- 

 

Section 3 (Continued): Would the occurrence of any built 

environment factor (density, design, distance, diversity, destination accessibility, 

demand management) around the mass transit station in your vicinity prompt you to 

use the station more often? 

• Yes (Go to Section 4) 

• No (Go to Section 4) 

 

Section 4: Multiple Choice Questions (Choose only one answer for 

each question) for demographic attributes and general information of the respondents 

including.  
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Table 3.4 

Section 4: Demographic Attributes Questions 

Demographic Attributes Type of Data 

Age Nominal Scale 

Gender Interval Scale 

Level of Education Ordinal Scale 

Occupation Nominal Scale 

Level of Income Interval Scale 

Status (Marital or Single) Nominal Scale 

 

Section 4: Open-ended Questions that allow respondents to provide 

detailed and unrestricted responses, offering valuable qualitative insights into their 

thoughts, opinions, and experiences on influential factors affecting TOD residences' use 

of Bangkok's MRT Blue Line.  

Independent variables are as follows: 

1. Demographic including gender, age, occupation, level of 

education monthly income, and marital status. 

2. Built Environment Factors including density, design, 

distance, diversity, destination accessibility, and demand 

management.  

Dependent Variables: Use (1) / Do not Use (0) 

 

3.4 Data Analysis 
 

The methodology employed in this research involves the utilization of 

processing and statistical analysis tailored to align with the research objectives and 

informational needs. This research is structured into two distinct segments delineated 

as follows: 
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3.4.1  Descriptive Statistics 

The methodology incorporates descriptive statistical analysis and 

personal factor data examination to scrutinize the overall sample data. This involves 

detailing and showcasing frequency, percentage, mean, standard deviation (SD), and 

variance in tabular format for comprehensive representation. 

Assessing the spectrum of mean scores calculated, incorporating 

variations around the average. This section also encompasses opinions from diverse 

levels, detailed as: 

 

Table 3.5 

Mean Scoring and Meanings 

Mean Meaning 

4.21 - 5.00 Strongly Agree 

3.41 - 4.20 Agree 

2.61 - 3.40 Neutral 

1.81 - 2.60 Disagree 

1.00 - 1.80 Strongly Disagree 

 

3.4.2 Inferential Statistics 

Inferential analysis, a vital component in testing research hypotheses, 

involves assessing data beyond the sample to draw conclusions about a larger 

population. This statistical approach employs probability theory encompassing 

estimation and hypothesis testing. The methodology integrates statistical techniques 

such as Binary Logistic Regression Analysis and One-way ANOVA to analyze and 

draw inferences from the data. These methods aid in summarizing results and testing 

hypotheses against a representative population. 

3.4.2.1 Binary Logistic Regression Analysis 

The research aims to investigate the correlation between 

various independent variables and a dependent variable. The independent factors 
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encompass Destination, Distance, Density, Diversity, Design, and Demand 

Management. Meanwhile, the focal dependent variable revolves around the escalation 

of transit ridership demand by the rise in Transit-Oriented Development (TOD) 

residents, particularly in response to amplified built environments around the station. 

This analysis utilizes the statistical software SPSS (Statistics Package for the Social 

Sciences) to examine data extracted from a meticulously scrutinized questionnaire, in 

which the questionnaire underwent thorough validation through Factor Analysis and 

Reliability Test to ensure accuracy. 

In addition, Factor Analysis is employed to serve as a method 

to consolidate numerous variables, condensing the count by extracting underlying 

elements from the Correlation Matrix, in which the process involves a detailed analysis 

of these variables, including Factor Rotation—wherein the axes of components are 

adjusted—to reveal and extract interconnected variables by showing the inherent 

relationships. 

To measure the confidence level of the questionnaire 

(Reliability Test), Cronbach's method will be used in which Cronbach's Alpha 

Coefficient will be between 0 and 1. There must be a coefficient of not less than 0.7 as 

a result in order to represent an unbiased set of questions (Tavakol & Dennick, 2011). 

In addition, the results will then be analyzed together with the variables that have been 

determined. 
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Table 3.6 

A rule of thumb for interpreting alpha for dichotomous questions or Likert scale 

questions: 

Cronbach’s alpha Internal Consistency 

≥ 0.9 Excellent 

0.9 ≥ α ≥ 0.8 Good 

0.8 ≥ α ≥ 0.7 Acceptable 

0.7 ≥ α ≥ 0.6 Questionable 

0.6 ≥ α ≥ 0.5 Poor 

0.5 ≥ α Unacceptable 

 

Note. From “Cronbach’s Alpha: Definition, Interpretation, SPSS”  

by Statisticshowto, n.d. 

(https://www.statisticshowto.com/probability-and-statistics/statistics-

definitions/cronbachs-alpha-spss/) 

 

Based on the Reliability Test results aimed at demonstrating internal 

consistency and the questionnaire's accuracy, a higher R Squared value nearing 1 

indicates a stronger positive outcome. A significant value of less than or equal to 0.05 

signifies increased significance as it approaches 0 (Viriyathanapat, 2022). These results 

are subsequently analyzed alongside specified variables by scrutinizing each 

measurement question pertaining to individual variables. 

3.4.2.2 One-way ANOVA Analysis 

The instrument serves as a hypothesis test that examines 

variations among means across multiple population sets, evaluating differences 

between them. This research comprises of: 

1. Factors influencing the use of mass transit (Demographic 

Attributes) among Transit-Oriented Development residents (MTU2). 
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2. Factors impacting the expansion of development (Built 

Environment) in the vicinity of MRT Blue Line Stations (MTU1). 

 

Through the analysis of One-way variance, the study evaluates 

its statistical significance, particularly benefiting from larger sample sizes that offer a 

broader scope for participant selection, thereby reducing the occurrence of random 

outliers. Employing the Least Significance Difference (LSD) method for multiple 

comparisons, chosen for its randomization, allows for an effective analysis. Each set of 

samples operates independently, accommodating variations in sample sizes, making it 

fitting for this research. The statistical significance is assessed at or below a significance 

level of 0.05. 
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CHAPTER 4 

RESULTS AND DISCUSSION 
 

This research on the demand for the Metropolitan Rapid Transit Blue Line 

(MRT Blue Line) is a quantitative study. Questionnaires were used as the primary tool 

to collect data from a sample of 400 residents living in transit-oriented development 

areas. The research findings are presented in three sections: 

 

1. Results Analyzed Using Descriptive Statistics 

2. Results Analyzed Using Inferential Statistics 

3. Summary of Hypothesis Testing Results 

 

To ensure consistency in the interpretation, the following symbols are used 

for this study: 

N = Population size 

n = Sample size used in the study 

X = Mean 

S.D. = Standard Deviation 

F = One - Way ANOVA Statisitcs 

∗ = Statistically significant at 0.05 

 

4.1 Results Analyzed Using Descriptive Statistics 

 

Descriptive statistics were used to analyze the demographic factors, travel 

behavior, factors influencing the demand for the MRT Blue Line, and trends in service 

usage. The following statistics were used: (1) Frequency (n) (2) Percentage (%) (3) 

Minimum value (Min) (4) Maximum value (Max) (5) Mean (Mean) (6) Standard 

deviation (S.D.). 
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4.1.1 Analysis of Demographic Factors 

Table 4.1 

Frequency and Percentage of Demographic Factors by Age 

Age Group n % 

31-40 yrs 105 26.30 

41-50 yrs 104 26.00 

51-60 yrs 73 18.20 

21-30 yrs 59 14.80 

> 60yrs 30 7.50 

<=20 yrs 29 7.20 

Total 400 100.00 

 

Table 4.1 shows that the majority of respondents (26.30%) are 

between the ages of 31 and 40. The second largest group (26.00%) is between the ages 

of 41 and 50. The third largest group (18.20%) is between the ages of 51 and 60. The 

fourth largest group (14.80%) is between the ages of 21 and 30. The fifth largest group 

(7.50%) is over 60 years old. The smallest group (7.20%) is 20 years old or younger. 

  

Table 4.2 

Frequency and Percentage of Demographic Factors by Gender 

Gender n % 

Female 194 48.50 

Male 117 29.30 

LGBTQ (Lesbian, Gay, Bisexual, Transgender, Queer) 44 11.00 

Unsure 30 7.40 

Prefer not to say 30 7.40 

Total 400 100.00 

 

Table 4.2 shows that the majority of respondents (48.50%) are 

female. The second largest group (29.30%) is male. The third largest group (11.00%) 
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is LGBTQ (Lesbian, Gay, Bisexual, Transgender, Queer). The smallest groups (7.40%) 

are those who are unsure of their genders, and prefers not to identify their genders. 

  

Table 4.3 

Frequency and Percentage of Demographic Factors by Level of Education 

Level of Education n % 

Undergraduate 208 52.00 

Pre-bachelor 105 26.20 

Postgraduate 87 21.80 

Total 400 100.00 

 

Table 4.3 shows that the majority of respondents (52.00%) have a 

bachelor's degree (Undergraduate). The second largest group (26.20%) are pre-

bachelors. The third largest group (21.80%) are postgraduates. 

 

Table 4.4 

Frequency and Percentage of Demographic Factors by Occupation 

Occupation n % 

Corporate Employee (Office Worker) 113 28.20 

Government Official (Civil Servant) 113 28.20 

Entrepreneur (Business Owner) 86 21.50 

Student 77 19.30 

Others 11 2.80 

Total 400 100.00 

 

Table 4.4 shows that the majority of respondents (28.20%) are 

government officials (Govern). The second largest group (28.20%) are private sector 

employees (employees). The third largest group (21.50%) are business owners. The 

fourth largest group (19.30%) are students. The smallest group (2.80%) are others, such 

as housewives and freelancers. 
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Table 4.5 

Frequency and Percentage of Demographic Factors by Monthly Income 

Monthly Income n % 

20,001 - 30,000฿ 102 25.50 

10,001 - 20,000฿ 94 23.50 

Above 70,000฿ 70 17.50 

30,001 - 40,000฿ 48 12.00 

Below or 10,000฿ 29 7.20 

50,001 - 60,000฿ 28 7.00 

40,001 - 50,000฿ 15 3.80 

60,001 - 70,000฿ 14 3.50 

Total 400 100.00 

 

Table 4.5 shows that the majority of respondents (25.50%) earn 

between 20,001 and 30,000 Baht per month. The second largest group (23.50%) earn 

between 10,001 and 20,000 Baht per month. The third largest group (17.50%) earn 

more than 70,000 Baht per month. The fourth largest group (12.00%) earn between 

30,001 and 40,000 Baht per month. The fifth largest group (7.20%) earn less than or 

equal to 10,000 Baht per month. The sixth largest group (7.00%) earn between 50,001 

and 60,000 Baht per month. The smallest group (3.50%) earn between 60,001 and 

70,000 Baht per month. 

 

Table 4.6 

Frequency and Percentage of Demographic Factors by Marital Status 

Marital Status n % 

married 232 58.00 

single 156 39.00 

other 12 3.00 

Total 400 100.00 
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Table 4.6 shows that the majority of respondents (58.00%) are 

married. The second largest group (39.00%) are single. The third largest group (3.00%) 

are in other marital statuses, such as widowed, divorced, or separated. 

 

4.1.2 Travel Behavior Analysis 

Table 4.7 

Frequency and Percentage of Travel Behavior by Type of the Residence 

Type of the Residence n % 

Detached House 118 29.50 

Condominium 106 26.50 

Dormitory 89 22.20 

Townhouse 73 18.30 

Other 14 3.50 

Total 400 100.00 

 

Table 4.7 shows that from the 400 respondents, 118 (29.50%) live in 

detached houses. 106 (26.50%) live in condominiums. 89 (22.20%) live in dormitories. 

73 (18.30%) live in townhouses. And 14 (3.50%) live in other types of residences, such 

as rental houses. 

 

Table 4.8 

Frequency and Percentage of Travel Behavior by Parking Availability at Residence 

Parking Availability at Residence n % 

Yes 386 96.50 

No 14 3.50 

Total 400 100.00 
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Table 4.8 shows that from the 400 respondents, 386 (96.50%) have 

parking available at their residence. 14 (3.50%) do not have parking available at their 

residence. 

 

Table 4.9 

Frequency and Percentage of Travel Behavior by Number of Daily Travelers  

Number of Daily Travelers n % 

1 Person 294 73.50 

2 People 92 23.00 

3 People 14 3.50 

Total 400 100.00 

 

Table 4.9 shows that from the 400 respondents, 294 (73.50%) travel 

alone each day. 92 (23.00%) travel with 1 other person each day. And 14 (3.50%) travel 

with 2 other people each day. 

  

Table 4.10 

Frequency and Percentage of Travel Behavior by Decision-Maker for Travel Choice 

Decision-Maker for Travel Choice n % 

Myself 324 81.00 

Family Member 76 19.00 

Total 400 100.00 

 

Table 4.10 shows that from the 400 respondents, 324 (81.00%) make 

their own travel decisions. 76 (19.00%) have their travel decisions made by their family. 
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Table 4.11 

Frequency and Percentage of Travel Behavior by Nearest MRT Station to the Residence 

Nearest MRT Station to Residence n % 

Tha Phra (BL01) Station 13 3.20 

Charan 13 (BL02) Station 15 3.80 

Fai Chai (BL03) Station 13 3.20 

Bang Khun Non (BL04) Station 15 3.80 

Bang Yi Khan (BL05) Station 10 2.50 

Sirindhorn (BL06) Station 10 2.50 

Bang Phlat (BL07) Station 11 2.80 

Bang O (BL08) Station 10 2.50 

Bang Pho (BL09) Station 10 2.50 

Tao Poon (BL10) Station 10 2.50 

Bang Sue (BL11) Station 10 2.50 

Kamphaeng Phet (BL12) Station 10 2.50 

Chatuchak Park (BL13) Station 10 2.50 

Phahon Yothin (BL14) Station 11 2.80 

Lat Phrao (BL15) Station 10 2.50 

Ratchadaphisek (BL16) Station 10 2.50 

Sutthisan (BL17) Station 10 2.50 

Huai Khwang (BL18) Station 10 2.50 

Thailand Cultural Centre (BL19) Station 10 2.50 

Phra Ram 9 (BL20) Station 10 2.50 

Phetchaburi (BL21) Station 10 2.50 

Sukhumvit (BL22) Station 10 2.50 

Queen Sirikit National Convention Centre (BL23) Station 10 2.50 

Khlong Toei (BL24) Station 10 2.50 

Lumpini (BL25) Station 10 2.50 

Si Lom (BL26) Station 10 2.50 

Sam Yan (BL27) Station 10 2.50 

Hua Lamphong (BL28) Station 10 2.50 

Wat Mangkon (BL29) Station 10 2.50 
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Table 4.11 

Frequency and Percentage of Travel Behavior by Nearest MRT Station to the Residence 

(Conitnued). 

Nearest MRT Station to Residence n % 

Sam Yot (BL30) Station 10 2.50 

Sanam Chai (BL31) Station 10 2.50 

Itsaraphap (BL32) Station 10 2.50 

Bang Phai (BL33) Station 10 2.50 

Bang Wa (BL34) Station 11 2.80 

Phetkasem 48 (BL35) Station 10 2.50 

Phasi Charoen (BL36) Station 11 2.80 

Bang Khae (BL37) Station 10 2.50 

Lak Song (BL38) Station 10 2.50 

Total 400 100.00 

 

Table 4.11 shows that from the 400 respondents, 15 respondents 

(3.80%) live closest to the Charan 13 (BL02) and Bang Khun Non (BL04) stations. 13 

respondents (3.20%) live closest to the Tha Phra (BL01) and Fai Chai (BL03) stations. 

11 respondents (2.80%) live closest to the Bang Phlat (BL07), Phaholyothin (BL14), 

Bang Wa (BL34), and Phasi Charoen (BL36) stations. And the remaining 10 

respondents (2.50%) live closest to all other stations. 

 

Table 4.12 

Frequency and Percentage of Travel Behavior by Walking Time from Home to MRT 

Station 

Walking Time from Home to MRT Station n % 

11-15 minutes 161 40.30 

5-10 minutes 149 37.30 

Less than 5 minutes 73 18.20 

16 -20 minutes 17 4.20 

Total 400 100.00 
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Table 4.12 shows that from the 400 respondents, 161 (40.30%) take 

11-15 minutes to walk from home to their nearest MRT station. 149 (37.30%) takes 5-

10 minutes. 73 (18.20%) take less than 5 minutes. And 17 (4.20%) take 16-20 minutes. 

 

Table 4.13 

Frequency and Percentage of Travel Behavior by Travel Mode of Access to MRT 

Mode of Access to MRT n % 

Walk 265 66.20 

Motorcycle 45 11.20 

Taxi 45 11.20 

Bus 15 3.80 

Private car 15 3.80 

other 15 3.80 

Total 400 100.00 

 

Table 4.13 shows that from the 400 respondents, 265 (66.20%) walk 

to their nearest MRT station. 45 (11.20%) ride a motorcycle. 45 (11.20%) take a taxi. 

15 (3.80%) take a bus. 15 (3.80%) drive a private car. And 15 (3.80%) use other 

methods, such as a motorbike taxi. 

 

Table 4.14 

Minimum, Maximum, Mean, and Standard Deviation of Travel Behavior by Acceptable 

Travel Cost (Round Trip) 

Acceptable Travel Cost (Round Trip) Min Max Mean S.D. 

Spending (Baht) 35.00 150.00 66.122 22.76 
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Table 4.14 shows that from the 400 respondents, the mean acceptable 

travel cost (round trip) is 66.122 baht (S.D. = 22.76). The minimum acceptable travel 

cost is 35.00 baht. And the maximum acceptable travel cost is 150.00 baht. 

 

Table 4.15 

Frequency and Percentage of Travel Behavior by Number of Private Cars Used 

Regularly 

Number of Private Cars Used Regularly n % 

1 Car 366 91.50 

2 Cars 34 8.50 

Total 400 100.00 

 

Table 4.15 shows that from the 400 respondents, 366 (91.50%) use 

1 private car regularly. 34 (8.50%) use 2 private cars regularly. 

 

Table 4.16 

Frequency and Percentage of Travel Behavior by Workplace Distance from MRT 

Station 

Workplace Distance from MRT Station n % 

More than 1 kilometer 234 58.50 

Less than 1 kilometer 166 41.50 

Total 400 100.00 

 

Table 4.16 shows that from the 400 respondents, 234 people 

(58.50%) have a workplace that is more than 1 kilometer from their nearest MRT 

station, while 166 people (41.50%) have a workplace that is more than 1 kilometer 

away. 
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Table 4.17 

Minimum, Maximum, Mean, and Standard Deviation of Travel Behavior by Daily 

Travel Cost to Workplace 

Daily Travel Cost to Workplace Min Max Mean S.D. 

Spending (Baht) 0.00 250 120.37 48.63 

 

Table 4.17 shows that from the 400 respondents, the mean daily travel 

cost to work is 120.37 baht (S.D. = 48.63). The minimum daily travel cost is 0.00 baht. 

And the maximum daily travel cost is 250.00 baht. 

 

Table 4.18 

Frequency and Percentage of Travel Behavior by Parking Availability at the Workplace 

Workplace Parking Availability n % 

Sufficient 209 52.20 

Insufficient 191 47.80 

Total 400 100.00 

 

Table 4.18 shows that from the 400 respondents, 209 people 

(52.20%) have a workplace with sufficient parking. 191 people (47.80%) have a 

workplace with insufficient parking. 

 

Table 4.19 

Frequency and Percentage of Travel Behavior by Need to Pay Monthly Parking Fee at 

the Workplace 

Need to Pay Monthly Parking Fee at Workplaces n % 

Yes 179 44.80 

No 221 55.20 

Total 400 100.00 

 

Ref. code: 25666502034421MXC



55 
 

Table 4.19 shows that from the 400 respondents, 221 people 

(55.20%) do not need to pay a monthly parking fee at work. 179 people (44.80%) do 

need to pay a monthly parking fee. 

 

Table 4.20 

Minimum, Maximum, Mean, and Standard Deviation of Travel Behavior by Parking 

Fees at Workplaces 

Parking Fees at Work Min Max Mean S.D. 

Monthly Fees (Baht) 0.00 4,500.00 1912.84 1111.28 

 

Table 4.20 shows that from the 400 respondents, the mean monthly 

cost of parking at work is 1,912.84 baht (S.D. = 1,111.28). The minimum monthly cost 

of parking is 0.00 baht. And the maximum monthly cost of parking is 4,500 baht.  

  

Table 4.21 

Minimum, Maximum, Mean, and Standard Deviation of Travel Behavior by Daily 

Travel Cost by Car 

Daily Travel Cost by Car Min Max Mean S.D. 

Daily Travel Cost (Baht) 0.00 300 139.70 58.67 

 

Table 4.21 shows that from the 400 respondents, the mean daily travel 

cost by car is 139.70 baht (S.D. = 58.67). The minimum daily travel cost by car is 0.00 

baht. And the maximum daily travel cost by car is 300 baht.
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4.1.3 Reliability Test of the Questionnaire 

The results of a reliability test conducted in SPSS. The test statistic 

used is Cronbach's Alpha, which is a common measure of internal consistency 

reliability. The higher the Cronbach's Alpha score, the greater the reliability of the scale. 

All in all, testing the reliability of the research questionnaires, Cronbach’s Alpha 

Coefficient considers a rule of thumb that the criterion of pilot questionnaires (22 

variables) must be greater than 0.7 (Hulin et al., 2001). As a result, Cronbach’s Alpha 

Coefficient of the total variables is 0.903 which infer to be very high. 

Table 4.22  

Cronbach’s Alpha of Density 

Reliability Statistics 

Cronbach’s Alpha Cronbach’s Alpha Based 

on Standardized Items 

N of Items 

.938 .939 24 

 

In the specific results shown in Table 4.22, the Cronbach's Alpha 

score is .822, which indicates good reliability.  A rule of thumb is that a score of .70 or 

higher is considered acceptable for most research purposes. 

Table 4.23 

Inter-Item Correlation Matrix of Density 

Inter-Item Correlation Matrix 

 Density1 Density2 Density3 Density4 

Density1 1.000 .562 .362 .487 

Density2 .562 1.000 .710 .599 

Density3 .362 .710 1.000 .476 

Density4 .487 .599 .476 1.000 
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Table 4.23 shows the correlation coefficients between each pair of 

items in the scale. The correlation coefficients range from .379 to .725, which indicates 

that the items are moderately to strongly correlated. 

 

Table 4.24 

Scale Statistics of Density 

Scale Statistics 

Mean Variance Std. Deviation N of Items 

16.493 5.492 2.343 4 

 

Table 4.24 shows the mean, variance, and standard deviation of the 

scale scores. The mean score is 16.3333, the variance is 5.954, and the standard 

deviation is 2.44009. 

 

Table 4.25 

Cronbach’s Alpha of Design  

Reliability Statistics 

Cronbach’s Alpha Cronbach’s Alpha Based 

on Standardized Items 

N of Items 

.736 .737 4 

 

In the specific results shown in Table 4.25, the Cronbach's Alpha 

score is .750, which indicates acceptable reliability, and the number of items in the 

scale (4). 
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Table 4.26 

Inter-Item Correlation Matrix of Design 

Inter-Item Correlation Matrix 

 Design1 Design2 Design3 Design4 

Design1 1.000 .441 .205 .506 

Design2 .441 1.000 .358 .342 

Design3 .205 .358 1.000 .622 

Design4 .506 .342 .622 1.000 

 

Table 4.26 shows the correlation coefficients between each pair of 

items in the scale. The correlation coefficients range from .244 to .520, which indicates 

that the items are weakly to moderately correlated. 

 

Table 4.27 

Scale Statistics of Design 

Scale Statistics 

Mean Variance Std. Deviation N of Items 

16.168 3.98 1.995 4 

 
Table 4.27 shows the mean, variance, and standard deviation of the 

scale scores. The mean score is 15.9333, the variance is 4.133, and the standard 

deviation is 2.033. 

 

Table 4.28 

Cronbach’s Alpha of Distance 

Reliability Statistics 

Cronbach’s Alpha Cronbach’s Alpha Based 

on Standardized Items 

N of Items 

.740 .741 4 

 

In the specific results shown in Table 4.28, the Cronbach's Alpha 

score is .755. This indicates acceptable reliability according to a rule of thumb that a 
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score of .70 or higher is considered acceptable for most research purposes, and the 

number of items in the scale (4).  

 

Table 4.29 

Inter-Item Correlation Matrix of Distance 

Inter-Item Correlation Matrix 

 Distance1 Distance2 Distance3 Distance4 

Distance1 1.000 .270 .219 .360 

Distance2 .270 1.000 .599 .477 

Distance3 .219 .599 1.000 .574 

Distance4 .360 .477 .574 1.000 

 

Table 4.29 shows the correlation coefficients between each pair of 

items in the scale. The correlation coefficients range from .269 to .580, which indicates 

that the items are weakly to moderately correlated. 

 

Table 4.30  

Scale Statistics of Distance 

Scale Statistics 

Mean Variance Std. Deviation N of Items 

16.034 5.273 2.296 4 

 
Table 4.30 shows the mean, variance, and standard deviation of the 

scale scores. The mean score is 15.8000, the variance is 5.614, and the standard 

deviation is 2.369. 

 
Table 4.31 

Cronbach’s Alpha of Diversity 

Reliability Statistics 

Cronbach’s Alpha Cronbach’s Alpha Based 

on Standardized Items 

N of Items 

.897 .896 4 
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In the specific results shown in Table 4.31, the Cronbach's Alpha 

score is  .890. This indicates good reliability according to a rule of thumb that a score 

of .70 or higher is considered acceptable for most research purposes, and the number 

of items in the scale (3). 

 

Table 4.32 

Inter-Item Correlation Matrix of Diversity 

Inter-Item Correlation Matrix 

 Diversity1 Diversity2 Diversity3 Diversity4 

Diversity1 1.000 .691 .658 .456 

Diversity2 .691 1.000 .847 .690 

Diversity3 .658 .847 1.000 .751 

Diversity4 .456 .690 .751 1.000 

 

Table 4.32 shows the correlation coefficients between each pair of 

items in the scale. The correlation coefficients range from .658 to .695, which indicates 

that the items are moderately correlated. 

 

Table 4.33 

Scale Statistics of Diversity 

Scale Statistics 

Mean Variance Std. Deviation N of Items 

15.760 6.840 2.615 4 

 

Table 4.33 shows the mean, variance, and standard deviation of the 

scale scores. The mean score is 11.6000, the variance is 4.731, and the standard 

deviation is 2.175. 
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Table 4.34 

Cronbach’s Alpha of Destination Accessibility 

Reliability Statistics 

Cronbach’s Alpha Cronbach’s Alpha Based 

on Standardized Items 

N of Items 

.837 .855 4 

 

In the specific results shown in Table 4.34, the Cronbach's Alpha 

score is .838. This indicates good reliability according to a rule of thumb that a score 

of .70 or higher is considered acceptable for most research purposes, and the number 

of items in the scale (4). 

 

Table 4.35 
Inter-Item Correlation Matrix of Destination Accessibility 

Inter-Item Correlation Matrix 

 Destination 

Accessibility1 

Destination 

Accessibility2 

Destination 

Accessibility3 

Destination 

Accessibility4 

Destination 

Accessibility1 

1.000 .681 .569 .620 

Destination 

Accessibility2 

.681 1.000 .606 .633 

Destination 

Accessibility3 

.569 .606 1.000 .461 

Destination 

Accessibility4 

.620 .633 .461 1.000 

 

Table 4.35 shows the correlation coefficients between each pair of 

items in the scale. The correlation coefficients range from .561 to .707, which indicates 

that the items are moderately correlated. 
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Table 4.36 

Scale Statistics of Destination Accessibility 

Scale Statistics 

Mean Variance Std. Deviation N of Items 

15.278 7.845 2.800 4 

 
Table 4.36 shows the mean, variance, and standard deviation of the 

scale scores. The mean score is 14.9667, the variance is 8.033, and the standard 

deviation is 2.834. 

 
Table 4.37 

Cronbach’s Alpha of Demand Management 

Reliability Statistics 

Cronbach’s Alpha Cronbach’s Alpha Based 

on Standardized Items 

N of Items 

.724 .719 4 

 

In the specific results shown in table 4.37, the Cronbach's Alpha score 

is .842. This indicates good reliability according to a rule of thumb that a score of .70 

or higher is considered acceptable for most research purposes, and the number of items 

in the scale (3). 

 

Table 4.38  

Inter-Item Correlation Matrix of Demand Management 
Inter-Item Correlation Matrix 

 Demand 

Management1 

Demand 

Management2 

Demand 

Management3 

Demand 

Management4 

Demand 

Management1 
1.000 .180 .425 .396 

Demand 

Management2 
.180 1.000 .299 .488 

Demand 

Management3 
.425 .299 1.000 .555 

Demand 

Management4 
.396 .488 .555 1.000 
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Table 4.38 shows the correlation coefficients between each pair of 

items in the scale. The correlation coefficients range from .480 to .735, which indicates 

that the items are moderately correlated. 

 
Table 4.39 
Scale Statistics of Demand Management 

Scale Statistics 

Mean Variance Std. Deviation N of Items 

15.265 5.364 2.3160 4 

 

Scale Statistics: This table shows the mean, variance, and standard 

deviation of the scale scores. The mean score is 12.4667, the variance is 5.637, and the 

standard deviation is 2.374. 

 
 

4.1.4 Analysis of Transit Oriented Development Environment Factors 

Table 4.40 

Mean, Standard Deviation, and Level of Agreement on the Opinions of Residents in 

Transit-Oriented Development Areas on Factors Affecting the Demand for the MRT 

Blue Line 

Factors 
n = 400 

X̄ S.D. Level 

1. Density 3.98 0.54 Agree 

2. Design 3.99 0.55 Agree 

3. Distance 3.91 0.68 Agree 

4. Diversity 3.85 0.64 Agree 

5. Destination Accessibility 3.77 0.65 Agree 

6. Demand Management 4.07 0.56 Agree 

Total 3.93 0.48 Agree 

 

Based on Table 4.40, residents in transit-oriented development areas 

have a positive opinion of the factors affecting the demand for the MRT Blue Line (X̄ 

= 3.93, S.D. = 0.48). When considering each factor individually, Demand Management 
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was ranked the highest, with residents expressing a strong agreement (X̄ = 4.07, S.D. = 

0.56).  Design was ranked second, with residents expressing an agreement (X̄ = 3.99, 

S.D. = 0.55) followed by Density (X̄ = 3.98, S.D. = 0.54), Distance (X̄ = 3.91, S.D. = 

0.55), Diversity (X̄= 3.85, S.D. = 0.64), and Destination Accessibility (X̄ = 3.77, S.D. 

= 0.65) were ranked the lowest.  

 

Table 4.41 

Mean, Standard Deviation, and Level of Agreement on the Opinions of Residents in 

Transit-Oriented Development Areas on Factors Affecting the Demand for the MRT 

Blue Line in Terms of Density 

Density 
n = 400 

X̄ S.D. Level 

D1 - To what extent do you believe that increased population density around mass 

transit stations positively influences the usage of the stations? 
4.29 0.68 

Strongly 

Agree 

D2 - To what extent do you agree that greater residential building density near 

mass transit stations positively influences the utilization of the stations? 
4.13 0.67 Agree 

D3 - To what degree do you agree that higher density of commercial buildings 

(including offices and retail spaces) around mass transit stations impacts the usage 

of such transit stations? 

3.93 0.76 Agree 

D4 - To what degree do you agree that higher building density around mass transit 

stations correlates with increased utilization of the stations? 
4.03 0.74 Agree 

Total 4.07 0.56 Agree 

 

Based on Table 4.41, residents in transit-oriented development areas 

agree that Density has a positive effect on the demand for the MRT Blue Line (X̄ = 

4.07, standard deviation = 0.74). When considering each dimension individually, 

iIncreased population density around transit stations has a very strong positive effect 

on the use of the MRT Blue Line (X̄ = 4.29, standard deviation = 0.68). The density of 

residential buildings near transit stations helps to increase the use of transit stations (X̄ 

= 4.13, standard deviation = 0.67). The density of buildings around transit stations has 

a positive effect on the increased use of the MRT Blue Line (X̄ = 4.03, standard 
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deviation = 0.74). The density of office buildings and retail space around MRT stations 

has an effect on the increased use of the MRT Blue Line (X̄ = 3.93, standard deviation 

= 0.76). 

 

Table 4.42 

Mean, Standard Deviation, and Level of Agreement on the Opinions of Residents in 

Transit-Oriented Development Areas on Factors Affecting the Demand for the MRT 

Blue Line in Terms of Design 

Design 
n = 400 

X̄ S.D. Level 

DS1 - To what extent do you agree that enhanced design and improved pedestrian 

amenities near mass transit stations contribute to increased usage of these transit 

stations? 
 

4.04 0.72 Agree 

DS2 - To what extent do you agree that an increased total length of the street network 

surrounding mass transit stations correlates with higher usage of these transit stations? 
4.15 0.73 Agree 

DS3 - To what degree do you agree that a denser street network with more intersections 

around mass transit stations (within 1 km radius from the station) positively influences 

the usage of these transit stations? 

3.82 0.79 Agree 

DS4 - To what degree do you agree that greater accessibility to bike lanes, routes, and 

signage around mass transit stations (within 1 km radius from the station) influences 

increased usage of these transit stations? 

3.92 0.70 Agree 

Total 3.98 0.54 Agree 

 

Based on Table 4.42, residents in transit-oriented development areas 

agree that Design has a positive effect on the demand for the MRT Blue Line (X̄ = 3.98, 

standard deviation = 0.54). When considering each dimension individually, the 

improved connectivity of the road network around MRT stations has a very strong 

positive effect on the use of the MRT Blue Line (X̄ = 4.15, standard deviation = 0.73). 

The design of high-quality sidewalks and bicycle lanes, such as adequate width, traffic 

lights, signs, safety features, and no obstructions to walking and cycling around MRT 

stations, has a positive effect on the increased use of the MRT Blue Line (X̄ = 4.04, 

standard deviation = 0.72). The design of sidewalks, bicycle lanes, and signage around 
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the station to make it easy to access and convenient to use (within a radius of 1 kilometer 

from the station) has a positive effect on the increased use of the MRT Blue Line (X̄ = 

3.92, standard deviation = 0.70). Improved connectivity of the road network around 

MRT stations has a positive effect on the increased use of the MRT Blue Line (X̄ = 

3.82, standard deviation = 0.70). 

 

Table 4.43 

Mean, Standard Deviation, and Level of Agreement on the Opinions of Residents in 

Transit-Oriented Development Areas on Factors Affecting the Demand for the MRT 

Blue Line in Terms of Distance 

Distance 
n = 400 

X̄ S.D. Level 

Dt1 - To what extent do you agree that an easily walkable distance from home to the 

nearest station positively impacts the number of passengers using the mass transit 

station? 

3.92 0.73 Agree 

Dt2 - To what degree do you agree that a shorter distance from home to the main street 

influences increased usage of the mass transit station? 
4.04 0.76 Agree 

Dt3 - To what extent do you agree that a shorter distance between the station and 

workplace positively affects the number of people using the mass transit station? 
4.00 0.73 Agree 

Dt4 - To what degree do you agree that a shorter distance between stations and 

commercial areas, particularly retail spaces, influences increased usage of the mass 

transit station? 

4.02 0.80 Agree 

Total 3.99 0.55 Agree 

 

Based on Table 4.43, it shows the opinions of residents living in 

transit-oriented development (TOD) areas on the factors that influence their demand 

for the MRT Blue Line. The factor of Distance was rated as "agree" (X̄ = 3.99, S.D. = 

0.55). When considering each dimension individually, shorter distance from home to 

main road: This factor had the highest rating, indicating that it has a strong influence 

on the use of the MRT Blue Line (X̄ = 4.04, S.D. = 0.76). Closer proximity of 

commercial areas, such as shopping malls or stores, to MRT stations: This factor was 
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also rated highly, indicating that it has a significant influence on the use of the MRT 

Blue Line (X̄ = 4.02, S.D. = 0.80). shorter distance between MRT stations and 

workplaces: This factor was rated slightly lower than the previous two factors, but it 

still had a positive influence on the use of the MRT Blue Line (X̄ = 4.00, S.D. = 0.73). 

Walking distance between residential areas and MRT stations: This factor had the 

lowest rating, but it still had a positive influence on the use of the MRT Blue Line (X̄ 

= 3.92, S.D. = 0.73). 

 

Table 4.44 

Mean, Standard Deviation, and Level of Agreement on the Opinions of Residents in 

Transit-Oriented Development Areas on Factors Affecting the Demand for the MRT 

Blue Line in Terms of Diversity 

Diversity 
n = 400 

X̄ S.D. Level 

Di1 - To what extent do you agree that a greater diversity or mixed land use across 

various categories (Entropy) contributes to increased usage of the mass transit station? 
3.99 0.79 Agree 

Di2 - Do you think that if there is a diversity of projects (Project Diversity) around the 

station, such as housing, shops, offices, factories, parks or places of relaxation, will it 

have an effect on the increased use of the train? 

3.85 0.87 Agree 

Di3 - To what extent do you agree that a diverse mix of housing types catering to 

different income brackets (high, middle, low income) for economic diversity 

influences increased usage of the mass transit station? 

3.89 0.84 Agree 

Di4 - To what extent do you agree that a variety of shops and businesses 

(restaurants, cafes, grocery stores, entertainment venues, etc.) near the station 

influences your use of the MRT Blue Line? 

3.92 0.78 Agree 

Total 3.77 0.65 Agree 

 

Based on Table 4.44, residents in transit-oriented development areas 

agree that Diversity has a positive effect on the demand for the MRT Blue Line (X̄ = 

3.77, S.D. = 0.65). When considering each dimension individually, If the land around 
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the MRT station is developed more diversely (Land Use Diversity), such as being 

developed into a market, green space or park, and Mixed Use buildings (residential and 

commercial buildings), it will have a positive effect on the increased use of the MRT 

Blue Line (X̄ = 3.99, S.D. = 0.79). Secondly, a variety of shops and businesses near the 

station also have a positive effect on the increased use of the MRT Blue Line  (X̄ = 

3.92, S.D. = 0.78). The diversity of housing types for different income groups, for 

economic diversity, has a positive effect on the increased use of the MRT Blue Line (X̄ 

= 3.89, S.D. = 0.84). If there is a diversity of projects around the station (Project 

Diversity), such as housing, shops, offices, factories, parks or places of relaxation, it 

will have a positive effect on the increased use of the MRT Blue Line (X̄ = 3.85, S.D. 

= 0.87). 

 

Table 4.45 

Mean, Standard Deviation, and Level of Agreement on the Opinions of Residents in 

Transit-Oriented Development Areas on Factors Affecting the Demand for the MRT 

Blue Line in Terms of Demand Management. 

Demand Management 
 

n = 400 

X̄ S.D. Level 

Dm1 - To what extent do you agree that implementing demand management strategies, 

such as reducing the availability of parking spaces, influences increased usage of the 

mass transit station? 

3.88 0.78 Agree 

Dm2 - To what degree do you agree that implementing demand management measures 

like increased parking fees influences increased usage of the mass transit station? 
3.52 0.98 Agree 

Dm3 - To what extent do you agree that providing discounts for car owners or drivers as 

a part of demand management would increase the usage of the mass transit station? 
3.56 0.96 Agree 

Dm4 - To what extent do you agree that having reliable and convenient feeder bus 

services or ride-sharing options near the station influences your use of the MRT Blue 

Line? 

3.70 0.91 Agree 

Total 3.65 0.74 Agree 
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Based on Table 4.45, residents in transit-oriented development areas 

agree that Demand Management has a positive effect on the demand for the MRT Blue 

Line (X̄ = 3.65, standard deviation = 0.74). When considering each dimension 

individually, reducing the number of parking spaces in buildings around MRT stations 

will encourage people to use the MRT Blue Line more (X̄ = 3.88, standard deviation = 

0.78). Secondly, reliable and convenient feeder bus services or ride-sharing options 

near the station also influences the use of the MRT Blue Line (X̄ = 3.70, standard 

deviation = 0.91). Providing rent discounts to tenants in office buildings near MRT 

stations that have measures to reduce the number of private cars of employees will 

encourage people to use the MRT Blue Line more (X̄ = 3.56, standard deviation = 0.96). 

Increasing parking fees will encourage people to use the MRT Blue Line more (X̄ = 

3.52, standard deviation = 0.98). 

  

Table 4.46 

Mean, Standard Deviation, and Level of Agreement on the Opinions of Residents in 

Transit-Oriented Development Areas on Factors Affecting the Demand for the MRT 

Blue Line in Terms of Destination Accessibility 

 

Destination Accessibility 
n = 400 

X̄ S.D. Level 

DA1 - To what extent do you agree that increased destination accessibility, particularly 

regarding access to work areas, correlates with higher usage of the mass transit station? 
3.86 0.82 Agree 

DA2 - To what degree do you agree that enhanced destination accessibility, especially 

concerning access to residential areas, influences increased usage of the mass transit 

station? 

3.82 0.77 Agree 

DA3 - To what extent do you agree that increased destination accessibility, particularly 

access to commercial or retail areas, affects higher usage of the mass transit station? 
3.96 0.79 Agree 

DA4 - To what degree do you agree that improved destination accessibility, including 

access to other modes of public transportation like buses, taxis, and motorbikes, 

influences increased usage of the mass transit station? 

3.77 0.86 Agree 

Total 3.85 0.64 Agree 
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 Based on Table 4.46, residents in transit-oriented development areas 

agree that Destination Accessibility has a positive effect on the demand for the MRT 

Blue Line (X̄ = 3.85, S.D. = 0.855). When considering each dimension individually, 

increased convenience of access to destinations, especially commercial or retail areas, 

has a positive effect on increased use of the MRT Blue Line (X̄ = 3.96, S.D. = 0.79). 

Increased convenience of access to destinations, especially work areas, has a positive 

effect on increased use of the MRT Blue Line (X̄ = 3.86, S.D. = 0.82). Increased 

convenience of access to destinations (X̄  = 3.82, S.D. = 0.77). Increased convenience 

of access to destinations, especially commercial or retail areas, has a positive effect on 

increased use of the MRT Blue Line (X̄ = 3.77, S.D. = 0.86). 

 

4.1.5 Service Usage Trend Analysis  

Table 4.47 

Frequency and Percentage of Service Usage 

Service Usage Trend n % 

Use 385 96.20 

Do not Use 15 3.80 

Total 400 100.00 

 

From the 400 respondents, 385 people (96.20%) tend to use the 

service, while 15 people (3.80%) do not. 
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4.1.6 Factor Analysis 
Table 4.48 

Correlation Matrix of Density, Design, Distance and Diversity. 

 
 

A correlation matrix was used to analyze the relationships between 

the variables. It was found that all of the variables had a correlation coefficient of at 

least 0.3 and 0.9 with at least 1 other variable. Most of the correlations were statistically 

significant (p-value < 0.05). This suggests that all of the variables are related to each 

other in some way (correlation coefficient > 0.3 for at least 1 other variable) and that 

they are not all exactly the same (correlation coefficient < 0.9). 

 

Table 4.49 

Total Variance Explained of Density, Design, Distance and Diversity. 

Total Variance Explained 

 Initial Eigenvalues 
Extraction Sums of Squared 

Loadings 
Rotation Sums of Squared Loadings 

Component Total 
% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 

1 7.124 44.524 44.524 7.124 44.524 44.524 2.993 18.709 18.709 

2 1.677 10.483 55.008 1.677 10.483 55.008 2.687 16.795 35.504 

3 1.096 6.848 61.855 1.096 6.848 61.855 2.625 16.409 51.913 

4 .949 5.931 67.786 .949 5.931 67.786 2.540 15.874 67.786 

5 .800 5.001 72.787       
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Table 4.49 

Total Variance Explained of Density, Design, Distance and Diversity (Continued). 
6 .631 3.941 76.728       

7 .607 3.792 80.521       

8 .587 3.669 84.190       

9 .501 3.128 87.318       

10 .480 3.001 90.319       

11 .452 2.824 93.143       

12 .408 2.551 95.694       

13 .362 2.264 97.957       

14 .327 2.043 100.000       

15 5.689E-16 3.556E-15 100.000       

16 -6.073E-

17 
-3.796E-16 100.000       

Extraction Method: Principal Component Analysis. 

 

Table 4.49 shows that there are a total of 4 components with 

eigenvalues greater than 0.90. This means that the variables can be grouped into 4 

components. These 4 components explain a total of  67.786% of the variance in the 

data. In other words, these 4 components can explain 67.786% of the variation among 

the sample group. 

 

Table 4.50 

Pattern Matrix of Rotated Component Matrix  

of Density, Design, Distance and Diversity. 

Rotated Component Matrix 

 Component 
 1 2 3 4 

diversity2 .754    

distance4 .754    

diversity4 .749    

diversity3 .702    

diversity1 .400 .836   

distance3 .400 .836   

distance2  .724   

design2   .743  

 

Ref. code: 25666502034421MXC



73 
 

 

Table 4.50 

Pattern Matrix of Rotated Component Matrix  

of Density, Design, Distance and Diversity (Continued). 
design1   .719  

design3   .678  

distance1  .478 .622  

design4   .473  

density2    .786 

density1    .741 

density4    .674 

density3    .668 

Extraction Method: Principal Component Analysis. 

Rotation Method: Varimax with Kaiser Normalization. 

 

Table 4.50 shows the factor loadings for each of the indicator 

questions. The factor loadings indicate which component each question has the highest 

loading on. This means that each question is assigned to the component that it has the 

strongest relationship with. After regrouping the indicator questions based on the 

highest factor loading for each question, the results were shown as follows: 

 

Component 1 consists of 4 indicator questions from two factors 

including Diversity and Distance as follows: 

1. diversity2: To what degree do you agree that higher diversity or 

the presence of various developed areas for residential, commercial, office, industrial, 

parks, or recreational use (Land Use Intensity) influences increased usage of the mass 

transit station? 

2. diversity4: To what extent do you agree that a greater diversity or 

mixed land use across various categories (Entropy) contributes to increased usage of 

the mass transit station? 

3. diversity3: To what extent do you agree that a diverse mix of 

housing types catering to different income brackets (high, middle, low income) for 

economic diversity influences increased usage of the mass transit station? 
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4. distance4: To what degree do you agree that a shorter distance 

between stations and commercial areas, particularly retail spaces, influences increased 

usage of the mass transit station? 

Upon examining the aforementioned questions, it was discovered that 

they all convey the diversity of Built Environmental Factors. Consequently, the 

researcher has renamed Component 1 to Diversity. 

 

Component 2 consists of 3 indicator questions from two factors 

including Diversity and Distance as follows: 

1. diversity1: To what extent do you agree that a greater diversity or 

mixed land use across various categories (Entropy) contributes to increased usage of 

the mass transit station? 

2. distance3: To what extent do you agree that a shorter distance 

between the station and workplace positively affects the number of people using the 

mass transit station? 

3. distance2: To what degree do you agree that a shorter distance from 

home to the main street influences increased usage of the mass transit station? 

Upon examining the aforementioned questions, it was discovered that they all 

convey the distance of Built Environmental Factors. Consequently, the researcher has 

renamed Component 2 to Distance. 

 

Component 3 consists of 5 indicator questions from two factors 

including Design and Distance as follows: 

1. design2: To what extent do you agree that an increased total length 

of the street network surrounding mass transit stations correlates with higher usage of 

these transit stations? 

2. design1: To what extent do you agree that enhanced design and 

improved pedestrian amenities near mass transit stations contribute to increased usage 

of these transit stations? 

3. design3: To what degree do you agree that a denser street network 

with more intersections around mass transit stations (within 1 km radius from the 

station) positively influences the usage of these transit stations? 
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4. distance1: To what extent do you agree that an easily walkable 

distance from home to the nearest station positively impacts the number of passengers 

using the mass transit station? 

5. design4: To what degree do you agree that greater accessibility to 

bike lanes, routes, and signage around mass transit stations (within 1 km radius from 

the station) influences increased usage of these transit stations? 

Upon examining the aforementioned questions, it was discovered that they all 

convey the design of Built Environmental Factors. Consequently, the researcher has 

renamed Component 3 to Design. 

 

Component 4 consists of 4 indicator questions from one factor, which 

is Density as follows: 

1. density2: To what extent do you agree that greater residential 

building density near mass transit stations positively influences the utilization of the 

stations? 

2. density1: To what extent do you believe that increased population 

density around mass transit stations positively influences the usage of the stations? 

3. density4: To what degree do you agree that higher building density 

around mass transit stations correlates with increased utilization of the stations? 

4. density3: To what degree do you agree that higher density of 

commercial buildings (including offices and retail spaces) around mass transit stations 

impacts the usage of such transit stations? 

Upon examining the aforementioned questions, it was discovered that 

they all convey the density of Built Environmental Factors. Consequently, the 

researcher has renamed Component 4 to Density. 

 

Table 4.51 

Correlation Matrix of Destination Accessibility and Demand Management. 
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A correlation matrix was used to analyze the relationships between 

the variables. It was found that all of the variables had a correlation coefficient of at 

least 0.3 and 0.9 with at least 1 other variable. Most of the correlations were statistically 

significant (p-value < 0.05). This suggests that all of the variables are related to each 

other in some way (correlation coefficient > 0.3 for at least 1 other variable) and that 

they are not all exactly the same (correlation coefficient < 0.9). 

 

Table 4.52 

Total Variance Explained of Destination Accessibility and Demand Management. 

Total Variance Explained 

 Initial Eigenvalues 
Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Component Total 
% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 

1 4.005 50.067 50.067 4.005 50.067 50.067 2.720 34.002 34.002 

2 .789 9.857 59.923 .789 9.857 59.923 2.074 25.921 59.923 

3 .703 8.790 68.713       

4 .597 7.466 76.179       

5 .554 6.924 83.103       

6 .501 6.262 89.366       

7 .493 6.162 95.527       

8 .358 4.473 100.000       

Extraction Method: Principal Component Analysis. 

 

Table 4.52 shows that there are a total of 2 components with 

eigenvalues greater than 1.00. This means that the variables can be grouped into 2 
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components. These 2 components explain a total of  59.923% of the variance in the 

data. In other words, these 2 components can explain 59.923% of the variation among 

the sample group. 

 

Table 4.53 
Pattern Matrix of Rotated Component Matrix  

of Destination Accessibility and Demand Management 

Rotated Component Matrix 

 Component 
 1 2 

demand management2 .870  

demand management3 .757  

destination accessibility4 .667  

destination accessibility1 .559 .422 

demand management1 .549 .422 

destination accessibility2  .828 

demand management4  .764 

destination accessibility3 .480 .509 

Extraction Method: Principal Component Analysis. 

Rotation Method: Varimax with Kaiser Normalization. 

 

Table 4.53 shows the factor loadings for each of the indicator 

questions. The factor loadings indicate which component each question has the highest 

loading on. This means that each question is assigned to the component that it has the 

strongest relationship with. After regrouping the indicator questions based on the 

highest factor loading for each question, the results were shown as follows: 

 

Component 5 consists of 5 indicator questions from 2 factors 

including Destination Accessibility and Demand Management as follows: 

1. demand management2: To what degree do you agree that 

implementing demand management measures like increased parking fees influences 

increased usage of the mass transit station? 
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2. demand management3: To what extent do you agree that providing 

discounts for car owners or drivers as a part of demand management would increase the 

usage of the mass transit station? 

3. destination accessibility4: To what degree do you agree that 

improved destination accessibility, including access to other modes of public 

transportation like buses, taxis, and motorbikes, influences increased usage of the mass 

transit station? 

4. destination accessibility1: To what extent do you agree that 

increased destination accessibility, particularly regarding access to work areas, 

correlates with higher usage of the mass transit station? 

5. demand management1: To what extent do you agree that 

implementing demand management strategies, such as reducing the availability of 

parking spaces, influences increased usage of the mass transit station? 

Upon examining the aforementioned questions, it was discovered that 

they all convey the demand management of Built Environmental Factors. 

Consequently, the researcher has renamed Component 5 to Demand Management. 

 

Component 6 consists of 3 indicator questions from 2 factors 

including Destination Accessibility and Demand Management as follows: 

1. destination accessibility2: To what degree do you agree that 

enhanced destination accessibility, especially concerning access to residential areas, 

influences increased usage of the mass transit station? 

2. demand management4: To what extent do you agree that providing 

discounts for car owners or drivers as a part of demand management would increase the 

usage of the mass transit station? 

3. destination accessibility3: To what extent do you agree that 

increased destination accessibility, particularly access to commercial or retail areas, 

affects higher usage of the mass transit station? 

Upon examining the aforementioned questions, it was discovered that 

they all convey the destination accessibility of Built Environmental Factors. 

Consequently, the researcher has renamed Component 6 to Destination Accessibility. 
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4.1.7 Reliability Test of the New Components 

After identifying the new component groups, the researcher 

conducted reliability tests for each group. The details are as follows: 

  

 (1) Component 1: New Variable - Diversity 

Table 4.54 

Cronbach’s Alpha of Diversity 

Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha Based 

on Standardized Items N of Items 

.896 .894 4 

 

Table 4.55  

Item-Total Statistics of Diversity 

Item-Total Statistics 

 Scale Mean if Item 

Deleted 
Scale Variance if 

Item Deleted 
Corrected Item-

Total Correlation 
Cronbach's Alpha if 

Item Deleted 
diversity2 11.6625 4.710 .863 .829 

distance4 11.6625 4.710 .863 .829 

diversity4 11.5900 5.731 .638 .910 

diversity3 11.6225 5.258 .721 .883 

 

The Cronbach's Alpha value for the Diversity component group was 

found to be 0.896, indicating excellent reliability. The removal of any variable from the 

component group did not result in that much higher Cronbach's Alpha value. Therefore, 

the researcher decided to retain all variables in the Diversity component group. 
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(2) Component 2: New Variable - Distance 

Table 4.56 

Cronbach’s Alpha of Distance 

Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha Based 

on Standardized Items N of Items 
.885 .885 3 

 

Table 4.57 

Item-Total Statistics of Distance 

Item-Total Statistics 

 Scale Mean if Item 

Deleted 
Scale Variance if 

Item Deleted 
Corrected Item-

Total Correlation 
Cronbach's Alpha if 

Item Deleted 
diversity1 8.023 2.007 .887 .735 

distance3 8.023 2.007 .887 .735 

distance2 7.990 2.506 .581 1.000 

 

The Cronbach's Alpha value for the Distance component group was 

found to be 0.885, indicating acceptable reliability. Since there are a few number of 

variables in the component group, removing any variable would not improve the 

Cronbach's Alpha value. Therefore, the researcher decided to retain all variables in the 

Distance component group. 

 

(3) Component 3: New Variable - Design 

Table 4.58 

Cronbach’s Alpha of Design 

Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha Based 

on Standardized Items N of Items 

.779 .780 5 
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Table 4.59 

Item-Total Statistics of Design 

Item-Total Statistics 

 Scale Mean if Item 

Deleted 
Scale Variance if 

Item Deleted 
Corrected Item-

Total Correlation 
Cronbach's Alpha if 

Item Deleted 
design2 15.798 5.044 .604 .722 

design1 15.890 4.835 .572 .732 

design3 15.793 4.877 .625 .714 

distance1 15.715 5.287 .481 .762 

design4 15.675 5.152 .491 .759 

 

The Cronbach's Alpha value for the Design component group was 

found to be 0.779, indicating excellent reliability. The removal of any variable from the 

component group did not result in a higher Cronbach's Alpha value. Therefore, the 

researcher decided to retain all variables in the Design component group. 

 

(4) Component 4: New Variable - Density 

Table 4.60 

Cronbach’s Alpha of Density 

Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha Based 

on Standardized Items N of Items 

.791 .793 4 

 

Table 4.61 

Item-Total Statistics of Density 

Item-Total Statistics 

 Scale Mean if Item 

Deleted 
Scale Variance if 

Item Deleted 
Corrected Item-

Total Correlation 
Cronbach's Alpha if 

Item Deleted 
density2 12.180 3.160 .383 .732 

density1 12.100 3.200 .329 .755 

density4 12.270 2.970 .621 .729 

density3 12.370 2.930 .598 .742 
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The Cronbach's Alpha value for the Density component group was 

found to be 0.791, indicating excellent reliability. The removal of any variable from the 

component group did not result in a higher Cronbach's Alpha value. Therefore, the 

researcher decided to retain all variables in the Density component group. 

 

(5) Component 5: New Variable – Demand Management 

Table 4.62 

Cronbach’s Alpha of Demand Management 

Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha Based 

on Standardized Items N of Items 

.814 .814 5 

 

Table 4.63 

Item-Total Statistics of Demand Management 

Item-Total Statistics 

 Scale Mean if Item 

Deleted 
Scale Variance if 

Item Deleted 
Corrected Item-

Total Correlation 
Cronbach's Alpha 

if Item Deleted 
demand 

management2 
14.860 7.294 .663 .759 

demand 

management3 
14.818 7.478 .649 .764 

destination 

accessibility4 
14.590 7.897 .595 .780 

destination 

accessibility1 
14.760 8.258 .559 .791 

demand 

management1 
14.493 8.621 .558 .792 

 

The Cronbach's Alpha value for the Demand Management 

component group was found to be 0.814, indicating excellent reliability. The removal 

of any variable from the component group did not result in a higher Cronbach's Alpha 

value. Therefore, the researcher decided to retain all variables in the Demand 

Management component group. 
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(6) Component 6: New Variable – Destination Accessibility 

Table 4.64 

Cronbach’s Alpha of Destination Accessibility 

Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha Based 

on Standardized Items N of Items 

.700 .700 3 

 

Table 4.65 

Item-Total Statistics of Destination Accessibility 

Item-Total Statistics 

 Scale Mean if Item 

Deleted 
Scale Variance if 

Item Deleted 
Corrected Item-

Total Correlation 
Cronbach's Alpha 

if Item Deleted 
destination 

accessibility2 
7.608 2.018 .518 .593 

demand 

management4 
7.673 2.080 .519 .595 

destination 

accessibility3 
8.045 1.823 .500 .623 

 

The Cronbach's Alpha value for the Destination Accessibility 

component group was found to be 0.700, indicating excellent reliability. The removal 

of any variable from the component group did not result in a higher Cronbach's Alpha 

value. Therefore, the researcher decided to retain all variables in the Destination 

Accessibility component group. 
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4.2 Analysis Results Using Inferential Statistics 

4.2.1 One-way ANOVA 

Hypothesis 1: Demographic factors, including gender, age, level of 

education, occupation, monthly income, and marital status, have different effects on the 

tendency to use the MRT Blue Line differently. 

Hypothesis 1.1: Gender differences in demographic factors affect the 

tendency to use the MRT Blue Line differently. 

Hypothesis 1.2: Age differences in demographic factors affect the 

tendency to use the MRT Blue Line differently. 

Hypothesis 1.3: Differences in levels of education among 

demographic factors affect the tendency to use MRT Blue Line differently. 

Hypothesis 1.4: Differences in occupation among demographic 

factors affect the tendency to use the MRT Blue Line differently. 

Hypothesis 1.5: Differences in monthly income among demographic 

factors affect the tendency to use the MRT Blue Line differently. 

Hypothesis 1.6: Differences in marital status among demographic 

factors affect the tendency to use the MRT Blue Line differently. 

 

Table 4.66 

Results of the Comparison of the Tendency to use the MRT Blue Line by Gender 

ANOVA 

Gender Sum of square df Mean F Sig 

Between Groups 0.471 4 0.118 

3.327 0.011* Within Groups 13.967 395 0.035 

Total 14.438 399  

*Significant 0.05 

Table 4.66 shows the results of the hypothesis test for Hypothesis 1.1: 

There is a difference in the tendency to use the Bangkok Mass Rapid Transit (MRT) 

Chaloem Ratchamongkon Line (MRT Blue Line) between genders. 
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Hypothesis: 

H0: There is no difference in the tendency to use the Bangkok Mass 

Rapid Transit (MRT) Chaloem Ratchamongkon Line (MRT Blue Line) between 

genders. 

H1: There is a difference in the tendency to use the Bangkok Mass 

Rapid Transit (MRT) Chaloem Ratchamongkon Line (MRT Blue Line) between 

genders. 

The results of the hypothesis test using the One-Way ANOVA test 

show that there is a statistically significant difference in the tendency to use the 

Bangkok Mass Rapid Transit (MRT) Chaloem Ratchamongkon Line (MRT Blue Line) 

between genders. The p-value is 0.011, which is less than the significance level of 0.05. 

This means that we can reject the null hypothesis H0 and accept the alternative 

hypothesis H1. In other words, gender is a statistically significant factor influencing the 

tendency to use the MRT Blue Line. Since there is a statistically significant difference 

between genders, we can proceed to pairwise comparisons using the LSD method. The 

results of the pairwise comparisons are shown in Table 4.31. 

 

Table 4.67 

Results of the pairwise comparisons of the tendency to use the MRT Blue Line by 

gender, using the LSD method 

Gender Mean Male Female LGBTQ Unsure 
Prefer not to 

say 

Male 1.0000 -     

Female 0.9278 0.001* -    

LGBTQ 0.9773 0.495 0.116 -   

Unsure 1.0000 1.000 0.153 0.686 -  

Prefer not to say 1.0000 1.000 0.051 1.000 1.000 - 

*Significant 0.05 
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Table 4.67 shows the results of the pairwise comparisons of the 

tendency to use the Bangkok Mass Rapid Transit (MRT) Chaloem Ratchamongkon 

Line (MRT Blue Line) by gender, using the LSD method at a significance level of 0.05. 

The results show that there is only one pair of genders that are significantly different, 

namely males and females. There is no significant difference between any other pairs 

of genders. 

 

Table 4.68 

Results of the comparison of the tendency to use the MRT Blue Line by age 

ANOVA 

Age Sum of square df Mean F Sig 

Between Groups 1.580 5 0.316 

3.327 0.000* 
Within Groups 12.857 394 0.033 

Total 14.438 399  

*Significant 0.05 

From Table 4.68, we can see the results of the hypothesis test for 

Hypothesis 1.2: There is a difference in the tendency to use the Bangkok Mass Rapid 

Transit (MRT) Chaloem Ratchamongkon Line (MRT Blue Line) between different age 

groups. 

H0: There is no difference in the tendency to use the Bangkok Mass 

Rapid Transit (MRT) Chaloem Ratchamongkon Line (MRT Blue Line) between 

different age groups. 

H1: There is a difference in the tendency to use the MRT Blue Line 

between different age groups. 

The results of the hypothesis test using the One-Way ANOVA test 

found that: There is a significant difference in the tendency to use the Bangkok Mass 

Rapid Transit (MRT) Chaloem Ratchamongkon Line (MRT Blue Line) between 

different age groups. The Sig. value is 0.000, which is less than 0.05. This means that 

the null hypothesis (H0) can be rejected and the alternative hypothesis (H1) can be 

accepted. This means that: There is a statistically significant difference in the tendency 
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to use the Bangkok Mass Rapid Transit (MRT) Chaloem Ratchamongkon Line (MRT 

Blue Line) between different age groups at the 0.05 level. Therefore, a pairwise 

comparison test was conducted using the LSD method, as shown in Table 4.33. 

 

Table 4.69 

Results of the pairwise comparison of the tendency to use the MRT Blue Line by age, 

using the LSD method 

Age Mean 
Below or 

20  years 

21-30 

years 

31-40 

years 

41-50 

years 

51-60 

years 

Above 60 

years 

<=20  yrs 1.0000 -      

21-30 yrs 1.0000 1.000 -     

31-40 yrs 0.8571 0.000* 0.000* -    

41-50 yrs 1.0000 1.000 1.000 0.000* -   

51-60 yrs 1.0000 1.000 1.000 0.000* 1.000 -  

>60yrs 1.0000 1.000 1.000 0.000* 1.000 1.000 - 

*Significant 0.05 

From Table 4.69, the results of the pairwise comparison of the 

tendency to use the Bangkok Mass Rapid Transit (MRT) Chaloem Ratchamongkon 

Line (MRT Blue Line) by age, using the LSD method at the 0.05 significance level, 

found that there were 5 pairs of ages that were different: 

(1) <=20 years old and 31-40 years old 

(2) 21-30 years old and 31-40 years old 

(3) 31-40 years old and 41-50 years old 

(4) 31-40 years old and 51-60 years old 

(5) 31-40 years old and >60 years old 

No other pairs were found to be different. 
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Table 4.70 

Results of the comparison of the tendency to use the MRT Blue Line by Level of 

Education 
ANOVA 

Level of Education Sum of square df Mean F Sig 

Between Groups 0.519 2 0.260 

7.405 
 

0.001* 
Within Groups 13.918 397 0.035 

Total 14.438 399  

*Significant 0.05 

From Table 4.70, we can test the hypothesis 1.3 that: Different 

educational levels affect the tendency to use the Bangkok Mass Rapid Transit (MRT) 

Chaloem Ratchamongkon Line (MRT Blue Line). 

Hypothesis 1 (H0): There is no difference in the tendency to use the 

Bangkok Mass Rapid Transit (MRT) Chaloem Ratchamongkon Line (MRT Blue Line) 

between people with different educational levels. 

Hypothesis 2 (H1): People with different educational levels have 

different tendencies to use the MRT Blue Line. 

Results of the hypothesis test using the One-Way ANOVA test found 

that demographic factors in terms of different educational levels cause different 

tendencies to use the Bangkok Mass Rapid Transit (MRT) Chaloem Ratchamongkon 

Line (MRT Blue Line). The Sig. value is 0.001, which is less than 0.05. Therefore, the 

null hypothesis H0 is rejected and the alternative hypothesis H1 is accepted, which 

means that demographic factors in terms of different educational levels cause different 

tendencies to use the Bangkok Mass Rapid Transit (MRT) Chaloem Ratchamongkon 

Line (MRT Blue Line) with statistical significance at the 0.05 level. Therefore, the 

pairwise comparison test was conducted using the LSD method, as shown in Table 4.35. 
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Table 4.71 

Results of the pairwise comparison of the tendency to use the MRT Blue Line by 

educational level, using the LSD method 

Level of Education Mean Pre-Bachelor Undergraduate Postgraduate 

Pre-Bachelor 1.0000 -   

Undergraduate 1.0000 0.001* -  

Postgraduate 0.8571 1.000 0.003* - 

*Significant 0.05 

From Table 4.71, the results of the pairwise comparison of the 

tendency to use the Bangkok Mass Rapid Transit (MRT) Chaloem Ratchamongkon 

Line (MRT Blue Line) by educational level, using the LSD method at the statistical 

significance level of 0.05, found that there were 2 pairs of educational levels that were 

different: 

(1) Pre-Bachelor (Below Bachelor's degree) and Undergraduate 

(Bachelor's degree) 

(2) Undergraduate (Bachelor's degree) and Postgraduate (Above 

Bachelor's degree) 

No other pairs were found to be different. 

 

Table 4.72 

Results of the comparison of the tendency to use the MRT Blue Line by Occupation 

ANOVA 

Occuapation Sum of square df Mean F Sig 

Between Groups 0.051 4 0.013 

0.349 0.845 
Within Groups 14.387 395 0.036 

Total 14.438 399  

*Significant 0.05 
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From Table 4.72, we can see the results of the hypothesis test for H1.4 

that People with different occupations have different tendencies to use the Bangkok 

Mass Rapid Transit (MRT) Chaloem Ratchamongkon Line (MRT Blue Line). 

Hypothesis 1 (H0): There is no difference in the tendency to use the 

Bangkok Mass Rapid Transit (MRT) Chaloem Ratchamongkon Line (MRT Blue Line) 

between people with different occupations. 

Hypothesis 2 (H1): People with different occupations have different 

tendencies to use the MRT Blue Line. 

Results of the hypothesis test using the One-Way ANOVA test found 

that demographic factors in terms of different occupations do not cause different 

tendencies to use the Bangkok Mass Rapid Transit (MRT) Chaloem Ratchamongkon 

Line (MRT Blue Line). The Sig. value is 0.845, which is greater than 0.05. Therefore, 

the null hypothesis H0 is accepted and the alternative hypothesis H1 is rejected, which 

means that demographic factors in terms of different occupations do not cause different 

tendencies to use the MRT Blue Line with statistical significance at the 0.05 level. 

 

Table 4.73 

Results of the comparison of the tendency to use the MRT Blue Line by Monthly 

Income 

ANOVA 

Monthly Income Sum of square df Mean F Sig 

Between Groups 0.945 7 0.135 

3.992 
 

0.001* 
Within Groups 13.492 392 0.034 

Total 14.437 399  

*Significant 0.05 

From Table 4.73, we can see the results of the hypothesis test for 

H1.5: People with different monthly incomes have different tendencies to use the 

Bangkok Mass Rapid Transit (MRT) Chaloem Ratchamongkon Line (MRT Blue Line). 

The results of the hypothesis test show that the p-value is 0.001, which is less than the 
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significance level of 0.05. Therefore, the null hypothesis H0 is rejected and the 

alternative hypothesis H1.5 is accepted. 

Hypothesis 1 (H0): There is no difference in the tendency to use the 

Bangkok Mass Rapid Transit (MRT) Chaloem Ratchamongkon Line (MRT Blue Line) 

between people with different monthly incomes. 

Hypothesis 2 (H1): People with different monthly incomes have 

different tendencies to use the MRT Blue Line. 

Results of the hypothesis test using the One-Way ANOVA test found 

that demographic factors in terms of different monthly incomes do cause different 

tendencies to use the Bangkok Mass Rapid Transit (MRT) Chaloem Ratchamongkon 

Line (MRT Blue Line). The Sig. value is 0.001, which is less than 0.05. Therefore, the 

null hypothesis H0 is rejected and the alternative hypothesis H1 is accepted, which 

means that demographic factors in terms of different monthly incomes do cause 

different tendencies to use the MRT Blue Line with statistical significance at the 0.05 

level. Therefore, the next step is to conduct pairwise comparisons using the LSD 

method, as shown in Table 4.38. 
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Table 4.74 

Results of the comparison of the tendency to use the MRT Blue Line by Monthly Income 

Monthly 

Income 
Mean 

Below or 

10,000฿ 

10,001-

20,000 ฿ 

20,001-

30,000 ฿ 

30,001 - 

40,000฿ 

40,001 - 

50,000฿ 

50,001 - 

60,000฿ 

60,001 - 

70,000฿ 
Above 
70,000฿ 

Below or 

10,000฿ 
1.0000 -        

10,001-

20,000 ฿ 
1.0043 0.419 -       

20,001-

30,000 ฿ 
0.9459 0.003* 0.001* -      

30,001 - 

40,000฿ 
1.0000 1.000 0.333 0.000* -     

40,001 - 

50,000฿ 
1.0000 1.000 0.536 0.002* 1.000 -    

50,001 - 

60,000฿ 
1.0000 1.000 0.425 0.003* 1.000 1.000 -   

60,001 - 

70,000฿ 
1.0000 1.000 0.549 0.027* 1.000 1.000 1.000 -  

Above 

70,000฿ 
1.0000 1.000 0.277 0.000* 1.000 1.000 1.000 1.000 - 

*Significant 0.05 

Table 4.74 shows the results of the pairwise comparison of the 

tendency to use the Bangkok Mass Rapid Transit (MRT) Chaloem Ratchamongkon 

Line (MRT Blue Line) by monthly income using the LSD method at a statistical 

significance level of 0.05. 

The results show that there are 7 pairs of monthly income levels that 

have significant differences in the tendency to use the MRT Blue Line: 

(1) Below or 10,000฿ and 20,001-30,000฿ 

(2) 10,001-20,000฿ and 20,001-30,000฿ 

(3) 20,001-30,000฿ and 30,001-40,000฿ 

(4) 20,001-30,000฿ and 40,001-50,000฿ 

(5) 20,001-30,000฿ and 50,001-60,000฿ 

(6) 20,001-30,000฿ and 60,001-70,000฿ 
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(7) 20,001-30,000฿ and above 70,000฿ 

There are no significant differences in the tendency to use the MRT 

Blue Line between any other pairs of monthly income levels. 

 

Table 4.75 

Results of the comparison of the tendency to use the MRT Blue Line by Marital Status 

ANOVA 

Marital Status Sum of square df Mean F Sig 

Between Groups 0.054 2 0.027 

0.751 0.472 
Within Groups 14.383 397 0.036 

Total 14.438 399  

*Significant 0.05 

Hypothesis 1.6: People with different marital statuses have different 

tendencies to use the Bangkok Mass Rapid Transit (MRT) Chaloem Ratchamongkon 

Line (MRT Blue Line). 

Hypothesis 1 (H0): There is no difference in the tendency to use the 

Bangkok Mass Rapid Transit (MRT) Chaloem Ratchamongkon Line (MRT Blue Line) 

between people with different marital statuses. 

Hypothesis 2 (H1): People with different marital statuses have 

different tendencies to use the MRT Blue Line. 

Results of the hypothesis test using the One-Way ANOVA test found 

that demographic factors in terms of different marital statuses do not cause different 

tendencies to use the Bangkok Mass Rapid Transit (MRT) Chaloem Ratchamongkon 

Line (MRT Blue Line). The Sig. value is 0.472, which is greater than 0.05. Therefore, 

the null hypothesis H0 is accepted and the alternative hypothesis H1 is rejected, which 

means that  demographic factors in terms of different marital statuses do not cause 

different tendencies to use the MRT Blue Line at a statistical significance level of 0.05. 
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4.2.2 Binary Logistic Regression Analysis 

This section describes the process of testing hypotheses using binary 

logistic regression analysis to investigate the factors influencing the use of the MRT 

Blue Line by Transit-Oriented residents, in which SPSS software was used for the 

analysis. The six factors were identified through preliminary analysis including 

Density, Design, Distance, Diversity, Destination Accessibility and Demand 

Management. 

Hypothesis 2: Environmental factors (Density, Design, Distance, 

Diversity, Destination Accessibility and Demand Management) influence the use of the 

MRT Blue Line by the Transit-Oriented residents. 

Hypothesis 2.1: Density significantly affects Mass transit use among 

TOD residents. 

Hypothesis 2.2: Design significantly affects Mass transit use among 

TOD residents. 

Hypothesis 2.3: Distance significantly affects Mass transit use among 

TOD residents. 

Hypothesis 2.4: Diversity significantly affects Mass transit use 

among TOD residents. 

Hypothesis 2.5: Destination Accessibility significantly affects Mass 

transit use among TOD residents. 

Hypothesis 2.6: Demand Management significantly affects Mass 

transit use among TOD residents. 

 

Table 4.76 

Regression Analysis Summary of Built Environment Factors Affecting the Use of 

Mass Transit Stations by TOD residents. 

Model Summary 
Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 113.391a .036 .130 

a. Estimation terminated at iteration number 7 because parameter estimates changed by less than .001. 
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Table 4.77 

Accuracy Analysis of Built Environment Factors Affecting the Use of Mass Transit 

Stations by TOD residents. 

Classification Tablea 

Observed 

Predicted 

Mass Transit Use 
Percentage Correct 

No Yes 

Step 0 Mass Transit Use No 0 15 .0 

 Yes 0 385 100.0 

Overall Percentage   96.3 

a. Constant is included in the model. 

b. The cut value is .500 

 

Table 4.78 

The Results of the test of Built Environment Factors affecting transit ridership demand 

of the MRT Blue Line by Transit-Oriented Development residents 

Step 1a B S.E. Wald df Sig Exp(B) 

DIVERSITY .058 .301 .038 1 .846 1.060 

DISTANCE .576 .268 4.609 1 .032* 1.779 

DESIGN -.758 .308 6.082 1 .014* .468 

DENSITY .152 .276 .304 1 .581 1.164 

DEMAND 

MANAGEMENT 

.216 .331 .425 1 .515 1.241 

DESTINATION 

ACCESSIBILITY 

-.072 .301 .057 1 .812 .931 

Constant 3.681 .354 108.326 1 <.001 39.692 

-2Log likelihood = 113.391a; Cox & Snell R Square = 0.036 

 

The Cox & Snell R Square value of 0.036 in Table 4.76 indicates that 

the model explains 3.6% of the variance in the dependent variable, which means that 

the model does not effectively capture the relationship between the independent 

variables and the dependent variable. However, Table 4.77 still shows that the model 

correctly predicts the dependent variable 96.3% of the time. This high accuracy rate 

suggests that the model is effective. From Table 4.78, the results of the test of the built 
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environmental factors that have an effect on the use of the MRT Blue Line include 

Distance and Design. By considering that the Exp (B) value or the Odd ratio value is 

greater than 1, it means that when the independent variable increases by 1 unit, it causes 

Y (the dependent variable: the use of mass transit) to increase by X times, with 

statistical significance. And if the Exp (B) value or the Odd ratio value is negative, it 

means that when the independent variable increases by 1 unit, it causes Y to decrease 

by X times, with statistical significance. When the P-Value is less than 0.05. Thus, the 

Exponential Coefficients value, Exp (B) or Odd Ratio of the Distance, is equal to 1.779. 

This means that if Distance increases by 1 unit, it will cause the demand to use the MRT 

Blue Line (Y) to increase by 1.779 with statistical significance at the 0.05 level. 

Meanwhile, the Exponential Coefficients value, Exp (B) or Odd Ratio of the Design 

side, is equal to -.468. This means that if Design increases by 1 unit, it will cause the 

demand to use the MRT Blue Line (Y) to decrease by .468 with statistical significance 

at the 0.05 level, while other factors remain unchanged. Therefore, the best predictor 

among these factors is Distance. 
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4.3 Summary of Hypothesis Testing Results 

Table 4.79 

Summary of the Hypothesis Testing Results 

Hypothesis Accept / Reject 

Demographic Factors 

Age Accept 

Gender Accept 

Level of Education Accept 

Occupation Reject 

Monthly Income Accept 

Marital Status Reject 

Built Environment Factors (TOD) 

Diversity Reject 

Distance Accept 

Design Accept 

Density Reject 

Demand Management Reject 

Destination Accessibility Reject 

 

Table 4.80 

Hypothesis and Directions of the Exponential Coefficients 
Hypothesis Independent Variable B Exp(B) Sig Direction 

H1 DENSITY  (D) .152 1.164 .581 (⍺ > 0.05) + 

H2 DESIGN (DS) -.758 .468 .014 (⍺ < 0.05) - 

H3 DISTANCE (Dt) .576 1.779 .032 (⍺ < 0.05) + 

H4 DIVERSITY (Di) .058 1.060 .846 (⍺ > 0.05) + 

H5 DESTINATION 

ACCESSIBILITY (DA) 
-.072 .931 .812 (⍺ > 0.05) - 

H6 DEMAND 

MANAGEMENT (Dm) 
.216 1.241 .515 (⍺ > 0.05) + 
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The interpretations of the two coefficients are as follows: 

Exp (B2) or Odd Ratio of Design = .468 means that if the level of the 

perception of the Design (Well-designed pedestrians, Road connectivity, and Last-mile 

connectivity) increases by 1 unit, the odds or chances that TOD residents use more of 

the MRT Blue Line service will be decreased by .468 times with statistically significant 

(p-value < 0.05).  

Exp (B3) or Odd Ratio of Distance = 1.779 means that if the level of 

the perception of the Distance (Walkable, Shorter, and Closer to Retails) increases by 

1 unit, the odds or chances that TOD residents use more of the MRT Blue Line service 

will be increased by 1.779 times with statistically significant (p-value < 0.05). 

 

Hypothesis 1: Density significantly affects Mass transit use 

among TOD residents. 

The Density of Built Environment factors (Density) has a significant 

value of 0.581, which is greater than the significance level at 0.05. Thus, the H1 

(Alternative Hypothesis) is rejected, while the H0 (Null Hypothesis) is accepted. 

In conclusion, based on the Significant Test, the results have shown 

that the Density of built environment factors has no statistically significant relationship 

with increasing Mass Transit Use by TOD residents. 

 

Hypothesis 2: Design significantly affects Mass transit use among 

TOD residents. 

The Design of Built Environment factors (Design) has a significant 

value of 0.014, which is less than the significance level at 0.05. Thus, the H0 (Null 

Hypothesis) is rejected, while H1 (Alternative Hypothesis) is accepted.  

The Exponential Coefficient of Design equals to 0.468, in which the 

value is greater than 1, which means that if Design increases by 1 unit, the odds of 

increasing Mass Transit Use by TOD residents will decrease by 0.468 times. 

In conclusion, based on the Significant Test and Exponential 

Coefficients, the results have shown that the Design of built environment factors has a 

statistically significant negative relationship with increasing Mass Transit Use by TOD 

residents. 
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Hypothesis 3: Distance significantly affects Mass transit use 

among TOD residents. 

The Distance of Built Environment factors (Distance) has a 

significant value of 0.032, which is less than the significance level at 0.05. Thus, the 

H0 (Null Hypothesis) is rejected, while H1 (Alternative Hypothesis) is accepted.  

The Exponential Coefficient of Distance equals to 1.779, in which the 

value is greater than 1, which means that if Design increases by 1 unit, the odds of 

increasing Mass Transit Use by TOD residents will increase by 1.779 times. 

In conclusion, based on the Significant Test and Exponential 

Coefficients, the results have shown that the Distance of built environment factors has 

a statistically significant positive relationship with increasing Mass Transit Use by 

TOD residents. 

 

Hypothesis 4: Diversity significantly affects Mass transit use 

among TOD residents. 

The Diversity of Built Environment factors (Diversity) has a 

significant value of 0.846, which is greater than the significance level at 0.05. Thus, the 

H1 (Alternative Hypothesis) is rejected, while the H0 (Null Hypothesis) is accepted. 

In conclusion, based on the Significant Test, the results have shown 

that the Diversity of built environment factors has no statistically significant 

relationship with increasing Mass Transit Use by TOD residents. 

 

Hypothesis 5: Destination Accessibility significantly affects Mass 

transit use among TOD residents. 

The Destination Accessibility of Built Environment factors 

(Destination Accessibility) has a significant value of 0.812, which is greater than the 

significance level at 0.05. Thus, the H1 (Alternative Hypothesis) is rejected, while the 

H0 (Null Hypothesis) is accepted. 

In conclusion, based on the Significant Test, the results have shown 

that the Destination Accessibility of built environment factors has no statistically 

significant relationship with increasing Mass Transit Use by TOD residents. 
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Hypothesis 6: Demand Management significantly affects Mass 

transit use among TOD residents. 

The Demand Management of Built Environment factors (Demand 

Management) has a significant value of 0.515, which is greater than the significance 

level at 0.05. Thus, the H1 (Alternative Hypothesis) is rejected, while the H0 (Null 

Hypothesis) is accepted. 

In conclusion, based on the Significant Test, the results have shown 

that the Demand Management of built environment factors has no statistically 

significant relationship with increasing Mass Transit Use by TOD residents. 

By examining the coefficients of the six Built Environment factors, 

this study has gained insights into the relative influences on the increase of the use of 

the MRT Blue Line by TOD residents, in which the Distance of Built Environment 

factors exhibits the strongest positive influence on the use of the MRT Blue Line by 

TOD residents. The factor (Distance) suggests that easily walkable distance from home 

to the nearest station, a shorter distance from home to the main street, a shorter distance 

between the station and workplace, and a shorter distance between stations and 

commercial areas play a crucial role in encouraging TOD residents to use the MRT 

Blue Line. Secondly, the Design of Built Environment factors has a negative influence 

on the use of the MRT Blue Line by TOD residents. The factor (Design) suggests that 

enhanced design and improved pedestrian amenities near mass transit stations, 

increased total length of the street network surrounding mass transit stations, a denser 

street network with more intersections around mass transit stations (within 1 km radius 

from the station), and greater accessibility to bike lanes, routes, and signage around 

mass transit stations (within 1 km radius from the station) may have a slight negative 

effect on encouraging TOD residents to use the MRT Blue Line. Meanwhile, the 

Density, Diversity, Destination Accessibility, and Demand Management do not show 

statistically significant relationships with the use the MRT Blue Line by TOD residents, 

suggesting that they may not be as influential as the other factors considered in this 

analysis. 
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The regression equation can show the relationship as follows. 

𝑌 =
𝑒(#!$#"%)

1 + 𝑒(#!$#"%)
 

 
When 	𝛽! and 𝛽"  means  Parameter Values 

 X  means Independent Variables 

 E means Natural Logarithm (2.71828) 

 

In case that the study has more than one independent variable, the 

equation will be as follow. 

𝑌 =
𝑒(#!$#"%"$##%#$#$%$$#%%%)

1 + 𝑒(#!$#"%"$##%#$#$%$$#%%%)
 

For an application of the study, the relationship can be expressed 

using the following equation, where each variable is represented by its corresponding 

beta coefficient. 

𝑌 =
𝑒(#!$#"'$##'($#$')$#&'*$#''+$#(',)

1 + 𝑒(#!$#"'$##'($#$')$#&'*$#''+$#(',)
 

However, there are four Built Environment factors that do not 

significantly influence 𝑌, including Density (D), Diversity (Di), Demand Accessibility 

(DA), and Demand Management (Dm). Thus, the relationship can be illustrated by the 

following equation. 

𝑌 =
𝑒((-./01)(-)$(2-.304)'($(-.035)')$(-.-04)(-)$(2-.-31)(-)$(-.1/5)(-))

1 + 𝑒((-./01)(-)$(2-.304)'($(-.035)')$(-.-04)(-)$(2-.-31)(-)$(-.1/5)(-))
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The equation below shows the significant relationship between 

independent variables with Y as a key factor or dependent factor. 

𝑌 =
𝑒((2-.304)'($(-.035)'))

1 + 𝑒((2-.304)'($(-.035)'))
 

4.4 New Research Framework 

By applying binary logistic regression, the framework was reestablished as a 

new conceptual framework, which is illustrated as follows. 

Figure 4.1 

New Research Framework 

 
Note. From the literature reviews and analysis, the researcher, 2024 
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The new framework visually represents significant and non-

significant relationships using solid and dashed lines, respectively. Exponential 

coefficients with asterisks further quantify the direction and strength of those 

relationships. A value greater than 1 suggests a positive influence, while a value less 

than 1 suggests a negative influence, both on the odds of the dependent variable 

occurring. 

 

4.5 Summary of the Results 

 

4.5.1 Summary of the Factors that encourage TOD residents to use the 

MRT Blue Line. 

The two Built Environment factors that help increase the use of mass transit 

by those who reside within the radius of 1 kilometer from the MRT Blue Line stations 

include Distance and Design. In addition, these people are those who reside within 

walkable distance from their residents to the MRT Blue Line stations but refuse to use 

the MRT Blue Line that much due to their own reasons. However, they are the potential 

ones who can be encouraged to use more of the mass transit because of the problems in 

the Distance and Design of the current Built Environment factors near each mass transit 

station of the Blue Line. 

4.5.2 Summary of the Demographic Attributes of TOD residents that 

can be encouraged to use the MRT Blue Line. 

(1) Genders - There is a difference in the tendency to use the MRT 

Blue Line between genders of the respondents, especially between male and female that 

are significantly different. 

(2) Age - There is a difference in the tendency to use the MRT Blue 

Line between age groups of the respondents, especially those who are 31 – 40 years 

that are significantly different from the other age groups. 

(3) Level of Education – There is a difference in the tendency to use 

the MRT Blue Line between those who are pre-bachelor and undergraduate, and those 

who are undergraduate and postgraduate that are significantly different. 
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(4) Occupations - There is no difference in the tendency to use the 

MRT Blue Line among occupations. 

(5) Monthly Income - There is a difference in the tendency to use the 

MRT Blue Line between the levels of monthly income of the respondents, especially 

those who are paid 20,001 – 30,000 baht per month that are significantly different from 

the other age groups. 

(6) Marital Status - There is no difference in the tendency to use the 

MRT Blue Line between marital status. 

4.5.3 The Developments of Design and Distance of the Built 

Environment Factors of the Transit-Oriented Development 

(1) Design (DS) refers to the study of the Built Environment Design, 

including enhanced design and improved pedestrian amenities near mass transit 

stations, total length of the street network surrounding mass transit stations, a denser 

street network with more intersections around mass transit stations (within 1 km radius 

from the station), and a greater accessibility to bike lanes, routes, and signage around 

mass transit stations. In this case, a negative coefficient signifies an opposite 

relationship between the Design and the use of the MRT Blue Line by TOD residents, 

which indicates that even if there is no such improvement to the pedestrian, amenities, 

and facilities around the MRT Blue Line stations, the residents will still use the mass 

transit station. Furthermore, the denser and longer street network may discourage them 

to use the mass transit due to more complication or difficulty of the services. Thus, the 

design of the street network or amenities around the stations must be made for the ease 

of use to attract more residents to use the services. 

(2) Distance (Dt) refers to the study of the Built Environment 

Distance, including a walkable distance from home to the nearest station, a shorter 

distance from home to the main street, a shorter distance between the station and 

workplace, and a shorter distance between stations and commercial areas. In this case, 

a positive coefficient signifies a positive relationship between the Distance and the use 

of the MRT Blue Line by TOD residents, which indicates that a shorter and more 

walkable distance from home to the stations, or from the stations to the workplaces may 

encourage them to use the mass transit due to the various aspects of walkability within 

the built environment, especially the convenience and ease of access to the stations. 
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CHAPTER 5 

CONCLUSIONS AND RECOMMENDATIONS 
 
5.1 Conclusion 

 

This study investigates the demand for the Bangkok Metropolitan Rapid 

Transit Line (the MRT Blue Line) through a quantitative approach. Data was collected 

via questionnaires administered to a sample of 400 residents residing within Transit-

Oriented Development (TOD) areas served by the MRT Blue Line. A total of 400 sets 

of questionnaires were collected and analyzed using statistical methods, including 

factor analysis, correlation analysis, validity and reliability analysis, and binary logistic 

regression analysis. These analyses were conducted to achieve the research objectives. 

The descriptive analysis of the respondents' demographic characteristics 

showed that the majority of respondents are between the ages of 31 and 40, female and 

male, have a bachelor's degree, government officials as their occupations, in which they 

earn between 20,001 and 30,000 Baht per month. Furthermore, the majority of them 

are married. Apart from the demographic information, there is also travel behavior 

analysis showing that the majority of these people live in a detached house (as known 

as single-family home) with parking available at their residences. They usually make a 

decision for the travel mode by themselves and travel alone. For the walking time from 

their residence to the nearest MRT Station, the majority of them take around 11 -15 

minutes walking to the MRT stations For the spending, they accept the round-trip travel 

costs at 35 - 150 Baht. For the number of private cars used regularly, most respondents 

use 1 private car regularly. In addition, the workplace distance from MRT stations is 

more than 1 kilometer away from the station. When considering daily travel cost to the 

workplace, the results show that the average daily travel cost to work is 120.37 Baht. 

(Maximum at 250 Baht). Meanwhile, the workplace parking availability is sufficient 

and most people do not have to pay a monthly parking fee at work. However, those who 

need to pay the monthly parking fees will have to pay around 1,912.84 baht per month. 

For the daily travel cost by car, the mean is 139.70 Baht. Finally, these people agree 

with the six built environment factors including Density, Design, Distance, Diversity, 

Destination Accessibility, and Demand Management. 
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For the dependent variable, it is estimated that after considering the 

aforementioned factors, the number of TOD residents who will use the MRT Blue Line 

is 385, accounting for 96.20%. When examining the individual factors, it was found 

that in terms of gender, females are most likely to use the MRT Blue Line services 

(48.50%), while males are less likely to use them by about ten percent (29.30%). In 

terms of age, those who are 31 – 40 and 41 – 50 years old are most most likely to use 

the MRT Blue Line services, at 26.30% and 26.00% respectively. In terms of level of 

the education, undergraduates are most likely to use the service (52%). In terms of 

occupations, corporate employees and government officials are most likely to use the 

service at the same proportion (28.20%). For the monthly income level, those who 

receive 20,001 – 30,000 baht a month are most likely to use the service (25.50%). 

Finally, in terms of marital statuses, those who are married are most likely to use the 

service (58%). 

Based on the literature review, six factors were identified that encourage 

the use of the MRT Blue Line by TOD residents including Density (D), Design (DS), 

Distance (Dt), Diversity (Di), Destination Accessibility (DA), and Demand 

Management (DM). These factors were analyzed using Factor Analysis, considering 

the Correlation Matrix, which explains the relationship between the 24 measured 

variables. These factors were analyzed using Factor Analysis, considering the 

Correlation Matrix, which explains the relationship between the 24 measured variables. 

Variables with a correlation coefficient of more than 0.3 and less than 0.9 with at least 

one other variable were included. Factor Rotation was then performed to regroup the 

24 latent variables (measured questions) into six factors. The first component is called 

Diversity (Di) because it consists of four measured variables from Diversity and 

Distance including Di2, Di3, Di4, and Dt4. The second component is called Distance 

(Dt) because it consists of three measured variables from Diversity and Distance 

including Di1, Dt2 and Dt3. The third component is called Design (DS) because it 

consists of five measured variables from Design and Distance including DS1, DS2, 

DS3, DS4, and Dt1. The fourth component is called Density because it consists of four 

measured variables from Density including D1, D2, D3 and D4. The fifth component 

is called Demand Management because it consists of five measured variables from 

Destination Accessibility and Demand Management including DM1, DM2, DM3, DA1 
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and DA4. Finally, the sixth component is called Destination Accessibility because it 

consists of three measured variables from Destination Accessibility and Demand 

Management including DA2, DA3, and DM4. 

 For the analysis of the new components, the Reliability Test was used to 

assess the internal consistency and reliability of the questionnaire using Cronbach's 

Alpha. The Cronbach's Alpha coefficient for the questionnaires measuring Density (D) 

and Distance (Dt) was found to be above 0.80, which is considered reliable. The 

Cronbach's Alpha coefficient for the questionnaires measuring Design (DS), Diversity 

(Di), Destination Accessibility (DA), and Demand Management (DM) was found to be 

above and equal to 0.70, which is still considered reliable. Upon further examination, 

it was found that removing any variable will not affect the Cronbach's Alpha coefficient 

that significantly much. Thus, there is no variable that is removed in this test. 

In addition to the analysis results, Binary Logistic Regression Analysis was 

conducted with a significance level of 0.05 to examine the factors influencing the 

encourage the demand for the MRT Blue Line services by the residents living nearby 

the MRT stations (within 1 kilometer radius from each station). The results revealed 

that Design (DS) and Distance (Dt) were all significantly associated with the demand 

for the MRT Blue Line services, in which Distance (Dt) emerged as the strongest 

predictor, with an exponential coefficient of 1.779, indicating a positive and substantial 

impact on the mass transit demand due to the shorter and walkable distance from the 

stations to the residents, commercials, and workplaces, which in turn could encourage 

TOD residents to use the services more frequently. Another key finding from the results 

is that the Design (DS) of the Built Environment factors within the area of the stations 

has a negative exponential coefficient, suggesting a negative association with mass 

transit usage demand, which could be explained by the fact that while negative 

coefficients usually suggest a negative association, it's possible that the true relationship 

isn't linear. There might be a tipping point. For example, a very dense street network 

could lead to traffic congestion and make walking or cycling less appealing, ultimately 

decreasing transit usage. Furthermore, the variables might have an indirect effect. 

Increased street network length or density could lead to more car traffic, making transit 

stations less attractive compared to driving. Similarly, extensive bike infrastructure 

could cater to a specific population who might not be regular transit users. In addition 
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to the design enhancement, a well-developed existing network (street network, bike 

lanes) might not significantly improve transit usage if other factors like station 

accessibility or service frequency are already good. Additional infrastructure might 

have diminishing returns. Another reason is the target population in this study, since 

the survey have captured responses from a population segment that doesn't rely heavily 

on mass transit but residing within the area of the mass transit stations. Increased street 

network or bike lanes might not significantly influence their choices. 

All in all, the results show that Design and Distance of the Built 

Environment Factors are the ones influenced the use of the MRT Blue Line the most. 

Therefore, developers who are going to plan the projects within the area of the MRT 

Blue Line stations may focus mainly on these two aspects of the Built Environment 

factors. 

 

5.2 Research Limitations 

 

The data for this research was collected from a sample of residents living 

near stations on the MRT Blue Line only. Therefore, the results of the data analysis 

may be different from other mass transit lines. In addition, the research did not consider 

other factors that may influence the demand for the MRT Blue Line, such as the 

frequency of train services, safety, or the service satisfaction of the MRT system, or 

those facilities and amenities that are provided by such train stations. Furthermore, the 

limited time frame for data collection had restricted the ability to gather a more 

representative sample. The use of a single line of the mass transit as the sampling frame 

may limit the generalizability of the findings to other TOD populations or the broader 

population. 

 

5.3 Future Research 

 

To build upon this research, there should be an expansion for the scope by 

studying more on multi-line comparison for future studies, which can be achieved  by 

conducting a comparative study across multiple lines in Bangkok. This would reveal if 

factors influencing MRT Blue Line usage differ from other lines with varying ridership 
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or characteristics. Also, including other TOD types by investigating if factors differ for 

residents living in different types of TODs such as high-density compared to low-

density areas. As a result shown by the analysis, TOD residents, who are 31 – 40 years 

old (as known as Generation Y), are the ones who have different attitudes towards the 

use of the MRT Blue Line. Thus, there would be the future research studying to 

understand their motivation and attitude towards the use of the MRT Blue Line. 

Furthermore, since the research was conducted by a questionnaire piloting to the area 

around the station with limited time to interview the respondents, the future research 

may include interview session for a better understanding of the TOD residents of the 

mass transit lines. By addressing these future research areas, there will be a more 

comprehensive understanding of the factors influencing MRT usage in Bangkok's 

TODs. This knowledge can be used to develop strategies for promoting ridership and 

maximizing the potential of the MRT system as a sustainable transportation solution. 

 

5.4 Recommendations and Applications  

 

For the recommendations and applications, first of all, the policymakers 

should prioritize the development of TODs around existing and future MRT stations by 

focusing mainly on the Distance and Design of the Built Environment factors.  To 

begin, since there is a positive exponential coefficient from the binary logistic 

regression analysis for the Distance, it suggests that proximity to key destinations plays 

a significant role in mass transit usage by the residents in the area. Thus, there should 

be a further analysis to identify the ideal walkable distance from residences, 

workplaces, and commercial areas to stations that in turn will maximize riderships. 

Altogether with the campaigns that highlight the benefits of living, working, and 

shopping close to transit stations. Emphasize the convenience and time savings 

associated with shorter walking distances as well as the promotion of policies and 

incentives that encourage mixed-use development near transit stations, which creates 

walkable communities where residents have easy access to daily needs and amenities. 

Finally, for the Distance, the accessibility assessments could also help identify areas 

with limited access to transit stations due to distance. Explore solutions like feeder bus 

routes or improved pedestrian infrastructure to bridge these gaps. To apply, the transit 
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network expansion to areas with high population density and potential ridership should 

be prioritized by focusing on connecting residential areas, workplaces, and commercial 

districts with frequent and reliable service. Furthermore, transit accessibility should be 

considered into urban planning and zoning regulations to encourage development 

patterns that promote a mix of land uses within walking distance of stations. In addition, 

there should be a support for the smart growth initiatives that promote compact, 

walkable communities centered around transit stations, which in turn will reduce 

reliance on private vehicles and improves overall sustainability. For the further real 

estate development, real estate developers need to consider the proximity to transit 

stations when developing new residential and commercial properties, which can create 

a competitive advantage and attract tenants or customers who value transit access. 

Apart from the Distance of Built Environment factors, there is a negative 

exponential coefficient found in the binary logistic regression analysis for the Design, 

which suggest a counterintuitive relationship between the measured variables and mass 

transit usage. This indicates that there might a problem if the design is enhanced. For 

example, a very dense street network could lead to traffic congestion, making walking 

or cycling less appealing. For the recommendations, there might be the investment in 

in improvements (better design, amenities, bike lanes) near transit stations that are most 

likely to be used by a specific target population such as students or office workers who 

might be more receptive to use the mass transit. And rather than focusing on the design 

enhancement, the improvement for safety and security features around stations should 

be addressed for potential concerns about increased street network connectivity, 

especially for pedestrians and cyclists. To apply, there should be an investment in data 

collection and analysis tools to continuously monitor ridership patterns and the impact 

of infrastructure changes on travel behavior, which in turn will allow evidence-based 

adjustments for the future development plans. Next is to implement Transit-Oriented 

Development (TOD) in phases (Staged Development) by monitoring ridership changes 

and adapting strategies as needed to allow course corrections if increased street network 

density leads to unintended consequences. In addition to the development plans, the 

developers must avoid multi-modal integration in some specific areas around the mass 

transit stations. The focus on integrating various transportation modes (walking, 
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cycling, micro-mobility) with mass transit should be made with the considerations of 

traffic congestions of the areas. 

Lastly, for marketing and promotional campaigns, developers can target 

residents within the Transit-Oriented Development (TOD) project. This could include 

both men and women with bachelor's degrees, earning a monthly income between 

20,001 and 30,000 baht, who are professionals working in corporate or government 

positions near the MRT Blue Line Stations. 
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APPENDIX A 

Questionaire 

MRT Blue Line Usage Assessment Questionnaire 

Instructions: This questionnaire is part of a research project for the Real Estate Business 

Department, Faculty of Commerce and Accountancy, Thammasat University. 

Purpose of the Study: To investigate the relationship between the following 

factors and the usage of the MRT Blue Line by residents in Transit-Oriented 

Development (TOD) areas: 

1. Density 

2. Design 

3. Distance 

4. Diversity 

5. Destination Accessibility 

6. Demand Management 

For Confidentiality: The information obtained from this questionnaire will be 

kept confidential and used solely for the purpose of this research. The data will be 

presented in the form of an aggregated summary, and no personal information will be 

disclosed. We kindly request your cooperation in answering the questionnaire truthfully 

to benefit the research. 

Questionnaire Structure: The questionnaire is divided into 4 parts: 

Part 1: Respondent Screening (2 questions) 

Part 2: Travel Behavior (15 questions) 

Part 3: Factors Influencing Blue Line MRT Usage by Residents in TOD  

Areas (25 questions) 

Part 4: Other Information (6 questions) 

For questions or feedback, please contact: siriwit-roj65@tbs.tu.ac.th or call 099-979-

4195 
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Part 1: Screening Questions 
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Part 2: Travel Behavior 
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Part 3: Built Environment Factors that Influence the Use of The MRT Blueline by the TOD residents. 

ส่วนที> 3 ปัจจยัที>มีอิทธิพลต่อการใชร้ถไฟฟ้าสายสีนํJาเงินของผูอ้าศยัในพืJนที>พฒันาเพื>อการขนส่ง: กรณีศึกษาเสน้ทางรถไฟฟ้ามหา

นครสายสีนํJาเงิน 

ในส่วนนีJ ผูต้อบแบบสอบถามจะตอ้งประเมินระดบัความเห็นดว้ยหรือไม่เห็นดว้ยโดยใชม้าตราส่วนที>กาํหนดไว ้

ค่าตวัเลขที>สมัพนัธ์กบัแต่ละคาํตอบมกัถูกเขา้รหสัเพื>อใชใ้นการวเิคราะห์ เช่น: 

Strongly disagree (ไม่เห็นดว้ยอยา่งยิ>ง):   1 

Disagree (ไม่เห็นดว้ย):     2 

Neutral (เฉยๆ):      3 

Agree (เห็นดว้ย):      4 

Strongly agree (เห็นดว้ยอยา่งยิ>ง):    5 
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Part 4: Demographic Information of the Respondent 
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