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Abstract

The worsening transportation crisis in the Philippines has contributed to a significant rise in motorcycle ownership,
particularly in urban regions. This study examines the factors influencing the surge in motorcycle ownership within the
National Capital Region (NCR), focusing on Gross Regional Domestic Product (GRDP), labor productivity, and the
emergence of e-hailing motorcycle services. Using regression analysis, specifically Ordinary Least Squares (OLS)
regression, the study evaluates the relationships between these variables and motorcycle ownership. Diagnostic tests,
including checks for autocorrelation, multicollinearity, heteroscedasticity, normality of residuals, the Chow test for
structural breaks, and the Ramsey RESET test for model specification, were conducted to ensure the validity of the
model. The findings indicate that GRDP, labor productivity, and the availability of e-hailing services each have a positive
and statistically significant impact on motorcycle ownership. These results underscore the role of GRDP, labor
productivity, and the presence of e-hailing services in shaping transportation choices in the region. The study provides
insights that may inform policymakers in addressing the transportation challenges facing the Philippines.
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INTRODUCTION

Transportation has been important in human society because it is a fundamental mechanism for facilitating essential
convenience and connectivity. This duality of purpose underscores the role of transportation as a bridge in the
development that supports all economic activities in a way that allows people to access essential goods, services, and
opportunities for a vibrant economy (Gudmundsson et al., 2016). However, many developing Asian cities are
experiencing severe traffic congestion due to strong population growth, high density, and an increasing use of private
vehicles (Boquet, 2019). The increasing number of vehicles on the road, resulting from more people moving into urban
areas, worsens traffic congestion.

Several forms of public transit are available in the National Capital Region, including both formal and informal
services. Even so, privately owned companies operate most of these services in Metro Manila due to insufficient
government funding for public transportation options and the rising demand for urban travel (Cano, 2018). According to a
2017 study by the Boston Consulting Group commissioned by UBER Technologies Inc., Metro Manila is the most
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congested city in Southeast Asia, causing people to spend an extra 66 minutes stuck in traffic (Chin et al., 2017). This has
led commuters to seek alternative modes of transportation that are fast and reliable (Monchambert & de Palma, 2014).
Consequently, flexible means of transportation have appeared as a direct response to the evolving needs of urban
mobility.

One such transformative mode is e-hailing, which uses mobile applications accompanied by GPS to make it
easier for service providers to reach their passengers (Chan et al., 2016). E-hailing or ride-sourcing are recognized as on-
demand services with vehicle procurement systems that heavily rely on utilizing digital applications accessible via the
Internet (Jais & Marzuki, 2020).

The E-HMS began its operations in the Philippines when Grab, a pioneer in transportation services, launched in
the market in 2013 to compete with its counterpart, Uber, which made its entrance into the market in 2014. Grab quickly
became a dominant player by offering transparent and accountable rides. Since then, other e-hailing services have
emerged, including Angkas, JoyRide, Move It, and various other players, all contributing to the potential solution for the
traffic congestion issue.

Before E-HMS was adopted, motorcycles were a popular form of public transport in the country, with options
like tricycles, habal-habal, motorela, and bajaj available (Balaria et al., 2017). Habal-habal has become increasingly
popular in Metro Manila, even though it is usually more common in the provinces. Advancements in information and
communication technology have transformed habal-habal into a personalized public transport system that is accessible
through wireless mobile applications (Hunaiti et al., 2018). As a result, motorcycles are now becoming a legitimate mode
of transportation through a systematic and app-based transport method, similar to neighboring Southeast Asian countries
such as Indonesia and Vietnam. (Asian Development Bank, 2020)

As mentioned earlier, the Philippines has undergone substantial population growth, rapid urbanization, and an
increase in income levels over the past few decades. According to a report, 40.2% of Filipinos belong to the middle-
income class, 58.4% belong to the low-income group, and only 1.4% belong to the high-income segment (Albert et al.,
2018). A significant portion of the Filipino population belongs to the lower-middle income class, and they tend to use e-
HMS for commuting. The trend toward private motorization is rising among the middle class in Manila. This shift is
happening because they find public transportation inconvenient and inefficient, mainly due to its poor integration
(Mabazza, 2017). Another study found that students and young professionals are the primary users of e-HMS (German &
Cabacungan, 2021).

E-HMS applications offer an alternative to conventional taxi cabs, promising lower fares, faster service, quality,
and accessibility during rush hours and when traditional taxicabs are unavailable. According to Lee (2019), these new e-
hailing applications allow consumers to bypass traditional taxicabs. In many cities, picking up passengers on the street
without the proper government license is illegal, leading to concerns about the reliability of taxi drivers. Beltran et al.
(2019) indicate common complaints among commuters in Metro Manila when riding taxis, such as overcharging, rude
drivers, and reckless driving.

In contrast, e-hailing drivers are considered more reliable and professional than traditional taxi drivers as they
adhere to safety standards set by the companies they work for. The platform accurately calculates fares, often offering
rates lower than those of traditional taxi rides due to competition among drivers. In fact, e-HMS companies implement
fare control regulations, resulting in a common fare structure among ride-hailing companies in Southeast Asian countries
(Chalermpong et al., 2022). Furthermore, e-HMS has expanded its services to address complaints and passenger
feedback. Satisfaction and loyalty are strongly linked in e-HMS, reflecting the perceived benefits of the booking method
and adherence to safety standards (Nguyen-Phuoc et al., 2020).

As claimed by Elnadi & Gheith (2022), e-HMS thrive due to the advantages they offer, including time and cost
savings, avoidance of parking issues, and reduced need for car ownership. Passengers can now book a ride from anywhere
with just a few taps on their smartphones, significantly reducing the wait time compared to hailing taxis or navigating
public transportation schedules. By being affiliated with the routes on Google Maps, passengers find e-hailing services
convenient and perceive booking apps' quality, such as information accuracy, functionality, design, and route detection
(Nguyen-Phuoc et al., 2021). This helps both drivers and passengers in terms of convenience compared to traditional
taxis, which face different problems in terms of passenger reliability due to the inaccuracy of information.

Tourists also find satisfaction with the safety and reliability of e-HMS applications (Jaman & Rahman, 2023).
The Philippines has enforced e-HMS regulations nationwide to allow app-based transportation services to operate
nationwide. This is in response to the growing demand for mobility, especially in cities like Metro Manila and Metro
Cebu. However, due to safety concerns and regulatory issues, the Land Transportation Franchising and Regulatory Board
(LTFRB) has yet to grant franchises for such e-ride hailing. Currently, a four-year pilot study is evaluating the safety and
feasibility of motorcycle taxis as a mode of public transportation (Que, 2021).

The table provides an overview of the key players of e-HMS companies that primarily operate in Metro Manila,
Metro Cebu, and other urban areas within the Philippines, with the exception of Move It, which only operates in Metro
Manila. Currently, four key players dominate the e-HMS industry. While they differ in terms of their primary service
offerings and strategies, they collectively, aim to provide accessible, affordable, and efficient transportation solutions for
urban residents
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Table 1 E-Hailing motorcycle services in the Philippines
Key Players Operating Areas Launch Date
Metro Manila, Cavite, Laguna, Bulacan, Rizal, Baguio, Naga, Pampanga,

Grab Metro Cebu, Bacolod, lloilo, Davao, Cagayan De Oro, Zamboanga August 2013
. December 2016
Angkas Metro Manila, Metro Cebu, Cagayan De Oro (Makati, Philippines)
. . . . December 2019
Joyride Metro Manila, Rizal, Bulacan, Cavite, Laguna, Metro Cebu (Metro Manila, Philippines)
Move It Metro Manila Launched in 2019, Acquired

by Grab in August 2022

This study will address a research gap by focusing on the economic perspective of e-HMS adoption in the National
Capital Region (NCR). While previous studies have examined the convenience and social aspects of e-HMS, there is a
lack of detailed analysis regarding its aggregate impact on motorcycle ownership trends. This study aims to fill this gap
by providing a comprehensive understanding of how the adoption of E-HMS influences the patterns of motorcycle
ownership in the Metro City. Through providing empirical evidence on the impact of e-HMS adoption on motorcycle
ownership trends, the study can inform the development of policies and strategies aimed at promoting efficient and
sustainable transportation systems in the country.

Understanding the impacts of e-HMS on various transportation externalities is currently an active area of
research, as highlighted by Bilgin et al. (2023). The rapid rise of e-HMS over the past decade has yielded diverse effects
on the economic system. On the other hand, motorcycle ownership has significantly decreased due to the convenience that
e-HMS offers to consumers, rendering them a reliable alternative to private cars (Hawkins & Kockelman, 2024).

Research on the consequences of ride-sourcing draws various conclusions. Some studies point to advantages such
as shorter wait times (Rayle et al., 2016), avoidance of stress and time lost from driving, lower costs, reduced traffic,
particularly when sharing rides (Etminani-Ghasrodashti & Hamidi, 2019), and improved access to public transportation,
particularly for first and last-kilometer trips (Ghaffar et al., 2020; Habib, 2019).

The rapid urbanization in Southeast Asian countries has driven the expansion of transportation services,
including e-HMS. Consequently, major companies like Grab need to ramp up their driver recruitment efforts to meet the
growing demand from passengers.

Additionally, addressing safety concerns, research by Edelman & Geradin (2015) and Malos et al. (2018)
underscores the importance of training drivers to mitigate risks by increasing their awareness of potential hazards and
providing them with preventive measures. However, there are added risks associated with insurance, especially in ride-
sourcing services like Uber. Despite the higher likelihood of accidents due to factors such as frequent driving, longer
distances, passenger presence, and navigating unfamiliar and congested areas while using smartphone applications,
drivers are often encouraged to opt for personal insurance over commercial insurance.

This study aims to investigate the relationship between the adoption of e-HMS and trends in motorcycle
ownership in NCR. Additionally, it seeks to assess the impact of the study's findings on motorcycle ownership,
specifically regarding increases or decreases in ownership rates. Specifically, this study intends to determine the
relationship between e-HMS and motorcycle ownership levels. It interprets the results to understand the underlying
factors influencing changes in motorcycle ownership due to e-HMS, addressing economic implications. More
importantly, the study evaluates the effects of e-HMS adoption on motorcycle ownership in the National Capital Region,
extends insights through comparative analysis to other studies, and makes recommendations for urban transport policy
and planning to mitigate traffic congestion by balancing motorcycle growth regulation in the National Capital Region.

LITERATURE

Income and Motorcycle Ownership

The Gross Domestic Product (GDP) reflects the economic prosperity of a nation. This serves as an indicator of an
individual's purchasing power as well as their ability to consume various goods, particularly their ability to procure
motorcycle vehicles (Chu et al., 2022). As GDP rises, there's an associated increase in disposable income, which enables
individuals to allocate more resources toward acquiring motorcycle vehicles. This correlation between rising GDP and
increased motorcycle purchases underscores the influence of improved financial status on consumer behavior. This
perspective is buttressed by empirical evidence demonstrating a surge in motorcycle ownership, particularly in Southeast
Asian nations undergoing rapid urbanization, as elucidated by Chu et al. (2022).

Motorcycles dominate urban road traffic across Asia (Fevriera, 2021). According to Ngoc et al. (2022), in
Southeast Asian countries with a rising economy, such as the Philippines, motorcycles are favored over car ownership due
to their affordability and efficiency as a mode of transportation. Furthermore, in other Southeast Asian countries like
Indonesia, various factors such as household size, income levels, and transportation costs have a positive association with
motorcycle ownership, highlighting their impact on individual decisions to own a motorcycle (Suthanaya & Winaya,
2023). A similar trend is observed in Akure, Nigeria, where higher income and larger household size are linked to
motorcycle ownership (Oyedepo, 2015).
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Poi et al. (2021) states that numerous studies have covered the proportionate increase of motorcycle ownership to a
country’s GDP as development necessitates enhanced mobility. This highlights the principle that to further stimulate the
economy, individuals require efficient transportation options other than the traditional modes of transportation. This trend
can be observed in countries like Indonesia, Bangladesh, China, and some urban areas in the USA where ownership has
gone up and even e-hailing motorcycle (E-HMS) systems are introduced due to the influx of motorcycle ownership. This
further expounds on the fact that, as GDP increases, consumer behaviors are affected.

In less economically advanced countries such as Vietham, Malaysia, and Cambodia, most individuals who are
usually middle-income earners, opt to purchase motorcycles due to their affordability and practicality in everyday living,
as highlighted by Law et al. (2015). The convenience brought upon by having a personal vehicle enhances the quality of
life of middle-income earners who contend with constant stress caused by traffic congestion and other challenges
associated with public transportation.

On the other hand, Bastos et al. (2020) underscore the correlation between motorcycle adoption and a nation's
level of development, suggesting that factors contributing to an enhanced quality of life can curtail the reliance on
personal motorcycle vehicles. Nishitateno et al. (2014) further elaborate on this dynamic, positing that motorcycle
ownership experiences an initial ascent followed by a decline as countries transition from impoverishment to affluence.
Moreover, a study by Wadud (2020) in Bangladesh stated that introducing online motorcycle taxis eliminates the
necessity for individuals to own a motorcycle. This initiative was prompted by the densely populated capital city of
Dhaka, which is currently grappling with severe traffic congestion issues (Jaman & Rahman, 2023)

In examining the global landscape, it becomes evident that the concentration of urban populations, particularly in
capital cities, significantly shapes the ownership and utilization of motorcycles, aligning with the prevailing population
dynamics. A notable illustration of this trend can be observed in Ho Chi Minh City, Vietnam, where motorcycles
constitute over 80% of all transportation journeys (Chu, 2019). This statistic underscores the profound reliance on
motorcycles within densely populated urban centers, reflecting the symbiotic relationship between demographic density
and transportation preferences.

As nations forge ahead in industrial advancement, the imperative to embrace diverse mobility solutions becomes
manifest. Urbanization emerges as a catalyst for heightened motorcycle ownership, precipitated by the burgeoning
demands of burgeoning urban populations. This symbiotic relationship underscores the indispensable role of motorcycles
in facilitating daily commutes and fulfilling diverse transportation needs amidst evolving socio-economic landscapes. The
future demand for motorcycles hinges on countries' comprehension of the factors underpinning motorcycle ownership
(Oyedepo & Etu, 2015).

Income disparity and e-HMS

Acheampong et al. (2020) observed an increase in prevalence of on-demand platform mobility services in cities, as noted
by Southeast Asian countries, such as Malaysia, which have advanced their e-HMS to be on-demand, relying on network
dependency and specific digital applications accessible via the internet (Jais & Markuzi, 2020). The integration of this
transportation mode in the Philippines has notably eased traffic conditions in its urbanized cities.

In the Philippines, key players in e-HMS are rising in services rendered. Despite areas in need of improvement and
investigation, rapid development in urbanized areas, driven by population growth, infrastructure expansion, and
increasing land prices, tends to raise the demand for alternative transportation modes. Like in other Asian countries, the
impact of e-HMS and their progressive evolution has captured the preferences of lower to middle-income commuters
(Aritenang, 2024).

With the progressive growth of the population, the urban landscape of the Philippines has undergone significant
transformation, marked by the emergence of innovative transportation solutions. This includes a rise in the number of
commuters and motorcycle ownership, alongside the introduction of e-ride-hailing services particularly in urban cities.
Metro Manila, the capital of the Philippines, leads the consumption of e-HMS services in the Philippines as its residents
and everyday commuters utilize numerous e-HMS services such as Angkas, Joyride, Grab and Move It (Rith, 2020). The
introduction of e-HMS has eased numerous challenges posed by the transportation system of Manila, most notably the
pervasive traffic congestion.

However, alongside the praise for its convenience, it is imperative to consider government policies to strengthen
the concept and mitigate traffic congestion. Even though traffic congestion is unavoidable and already exists, the
Philippine government can, on the one hand, unite LGUs—first in Metro Manila—and establish traffic regulations.
Coordination of traffic management initiatives is hampered by Local Government Units (LGUSs) inconsistent traffic
policies in Metro Manila (Francesca et al., 2019).

Innovative transportation initiatives are often implemented to alleviate traffic congestion, leading many
developed and developing nations to adopt Bus Rapid Transit (BRT) systems. However, a study conducted in Jakarta by
Chiu (2022) challenges the efficacy of BRT systems, suggesting that instead of increasing passenger ridership, they have
led to a notable surge in motorcycle ownership. Despite efforts to enhance public transportation systems, urbanized areas
in Southeast Asian regions continue to grapple with encouraging commuters to utilize BRT systems, despite their
affordability. While some Southeast Asian countries, particularly Thailand, have achieved success with BRT systems in
terms of time management, as noted by Satiennam (2016), their significant impact on commuters' mode choice
perpetuates heavy reliance on private motorcycles.
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In the Philippines, despite efforts to implement rail transport systems, existing lines suffer from insufficient capacity,
speed, and service quality. Overcrowded trains and frequent breakdowns further exacerbate the unpleasant commuting
experience, necessitating significant upgrades to urban transportation services and infrastructure in Metro Manila and
Metro Cebu.

Moreover, in contrast to traditional jeepney vehicles, which require all passenger seats to be filled before
departure (Cerio, 2017), motorcycles have emerged as a more practical option for daily commuters. Commuters have the
flexibility to use their motorcycles for commuting to work or running errands, or they can opt to book a ride through e-
HMS applications. Additionally, the rise of e-HMS services has increased the popularity of motorcycles among
commuters. Instead of waiting for public transportation or dealing with the uncertainties of traditional jeepney routes,
commuters may easily book a ride using e-HMS applications and experience personalized transportation services suited to
their specific needs and timetable. This mix of personal mobility and on-demand transportation options has considerably
improved many Filipinos' commute experiences, fueling the growing popularity of motorcycle ownership in the country's
urban areas (Rith, 2020).

Furthermore, the rise in car ownership due to population growth and improving living standards has compounded
traffic congestion in these urban centers (Boquet, 2019). Considering that private transportation accounts for a large
portion of emissions that are harmful to the environment, it is essential that we learn more about the factors that influence
people's choices between driving their vehicles and using more sustainable alternatives (Lanzini & Khan, 2017). In
addition, Bria et al. (2021) asserted that environmental elements and the work environment affect the mode of
transportation used for work visits.

According to Hamzah & Tanwir (2020), Asian countries, excluding Japan, have experienced significant growth in
population and economy over the past three decades. However, this rapid expansion has coincided with a parallel increase
in traffic congestion (Kitamura et al., 2018). Urban traffic and commute issues have become more severe due to a
combination of growing urban mobility needs and dwindling public transit options. E-hailing transportation options have
become well-liked solutions to deal with these problems, enabling commuters to schedule journeys through smartphone
apps. Yet, the rise in the total number of motorcycles has worsened urban traffic congestion.

It makes sense that riding motorcycles and using e-HMS are both quite popular, given the environment that the
nation has created. Considering that the Philippines has some of the worst traffic in the world. Daily commuters,
including working individuals and even students, perceive their commutes as being challenging enough to tolerate by
nature. Even with the creative adjustments made to the transportation system, the issue of long wait times persists. This
might be attributed to several causes, including the number of people commuting daily, the surge of working people
moving to Metro Manila, and the unavoidably long lines. As a result, commuter stress was made worse by traffic
congestion in the Philippines (Tenorio et al., 2017).

Introducing e-HMS in the Philippines' busiest cities holds promise for reducing traffic congestion. However, it
may inadvertently discourage motorcycle ownership, as e-HMS offer unparalleled convenience and time savings for
commuters. This trend is evident in other Southeast Asian nations like Indonesia, where e-HMS implementation has
garnered widespread public approval and yielded favorable outcomes (Almunawar et al., 2021).

The usage of e-HMS has increased significantly since its introduction in the Philippines. As the government
strives to shift to more sustainable transportation solutions, motorcycle ownership becomes a focus of research,
particularly in Metro Manila. A variety of factors determine the prevalence and features of motorcycles used as primary
vehicles by e-HMS users. However, population density stands out as a crucial driver, with denser locations being
associated with greater wages (Uy, 2022).

However, despite the success of e-HMS in the urban cities in the Philippines, the disparity in the prevalence of
such service to the rest of the country, particularly in rural areas, has caused the persistence of traffic congestion. For
instance, Grab does not provide e-HMS services in rural areas, the company solely focuses on food-delivery instead. In
addition, Grab does not offer motorcycle options in their e-hailing services in rural areas in contrast to urban cities such as
Metro Manila which are always readily available. Furthermore, key players in the e-HMS industry-Move It and Angkas-
does not extend their services to other than urban cities in the Philippines.

Due to this, private vehicles dominate limited road networks and the population continuously grows
exponentially, traffic congestion presents substantial obstacles to rural transportation. Even though the government,
foreign creditors, and big businesses are making an effort to address the problem by modernizing public utility vehicles
and developing new transportation infrastructure, these initiatives frequently put economic gain and technocratic expertise
ahead of genuine civil society participation in transportation planning (Pojani, 2020).

The lack of e-HMS has contributed to the severe traffic congestion and pollution in rural areas. Instead of
utilizing motorcycles, commuters are prompted to use private vehicles, taxis, or other multi-seater vehicles due to the lack
of options offered which can lead to further traffic congestion and environmental pollution.

Truthfully, the evolution of e-HMS has generated significant market tension with conventional taxi services,
impacting their demand (De Souza Silva et al., 2018). In the Philippines, the introduction and emergence of key players in
e-HMS have profoundly affected the flow of services rendered by conventional taxis. For instance, motorcycles are
perceived to enhance passenger convenience by providing predetermined fares before booking confirmation, thereby
reducing fare issues and potentially minimizing road traffic (Ong et al., 2024).
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As other cities continue to grow, introducing e-HMS to other regions of the Philippines may offer a viable way to
improve passenger convenience compared to Metro Manila's approach to traffic systems and its evolving e-HMS plan.
Adopting e-HMS leverages its efficacy in providing riders safety, workforce expansion, and employment opportunities.
The introduction of e-HMS outside areas of Metro Manila has a good opportunity to mitigate traffic constraints and
provide convenience and employment to numerous individuals, whether or not they own motorcycles.

Labor Productivity and Motorcycle Ownership

In metropolitan cities such as Metro Manila and Metro Cebu, the transportation system significantly impacts labor
productivity. It allows individuals to move from one place to another, whether it is commuting to and from work or by
communicating with one another in different areas of the city; transportation plays a big role, particularly for ordinary
commuters (Paronda et al. 2017). The daily activities of these workers in metropolitan cities highly rely on transportation,
which can impact their labor productivity and can translate to higher wages and better working conditions (Bayon et al.
2023).

Labor productivity is defined by Pugel (2020) in his book International Economics as the number of units of
output a worker can produce in an hour. It is calculated by dividing the total output by the total number of hours worked.
The International Labour Organization (ILO) emphasizes the importance of labor productivity in a highly productive
economy. Employment can be significantly impacted by labor productivity. As businesses and firms become more
productive, they can produce more goods and services, which often leads to business expansion and a greater demand for
workers. This will result in higher tax revenues as well in which the government highly benefits from (Latief et al. 2023).
However, in metropolitan cities in the Philippines, numerous obstacles hinder an increase in labor productivity.
According to Abasiz & Sezer (2012), logistics is a major economic industry, and its significance is growing with
globalization. This industry is vital to global economic growth, as most other industries depend on efficient logistics. E-
hailing services have grown at an exponential rate as a response to the challenges that commuters encounter in
metropolitan regions (Najiha & Herman, 2023).

Access to employment opportunities is crucial for both employers seeking workers with the right skill sets and
job seekers looking for suitable positions. However, data indicates that, on average, commuters are finding it increasingly
difficult to reach available jobs, whether due to distance or extended commute times (Barkley et al. 2018). Commuters are
increasingly turning to motorcycles to avoid the inconveniences of traffic congestion and long wait periods associated
with traditional modes of transportation. By using e-hailing, commuters can better manage their time, preventing tardiness
to work and reducing the negative impact on their labor productivity (Tang et al. 2019).

Furthermore, the flexibility of e-hailing motorcycle services allows workers to manage their time more efficiently
due to the option of on-demand or advanced booking, thus increasing their outputs and productivity in the office. A
comfortable and secure commute can foster a more positive outlook, resulting in better focus and productivity once at
work. Shorter commute times are also linked to increased economic mobility across generations (Wu et al. 2021).

The expansion of motorcycle services has completely transformed transportation while also creating employment
opportunities for an increasing number of people (Wang et al, 2018). In the Philippines, Grab leads the list with 40,000
riders, followed by Angkas with 30,000, Move It with 6,000, and Joyride with 1,800 riders, according to their respective
statistics in 2023.

Due to high competition from other riders, labor productivity is mainly influenced by the number of trips
completed per day and the amount of income generated. (Chalermpong et al, 2022). These factors work together to ensure
the success and long-term viability of both individual riders and the e-hailing industry. An increase in labor productivity
of these riders, also means a boost in economic activity in the Philippines (Limpin, 2018).

Labor productivity in the motorcycle industry has a significant impact not only on the customers who use these
services, but also on the drivers themselves. Increased productivity for drivers means greater earnings, work satisfaction,
flexibility, and opportunity for professional development (Davidescu et al. 2020). It allows them to successfully manage
their schedules, balance work and life commitments, and provide excellent service to passengers. Finally, initiatives to
increase labor productivity benefit both passengers and drivers, contributing to the overall profitability and sustainability
of the e-hailing motorcycle industry (Zhong et al. 2022).

E-Hailing Motorcycle Services and Motorcycle Ownership

E-HMS facilitates economic sharing activities by allowing community members to offer their services to consumers via
online platforms. This dynamic not only generates employment prospects for local individuals in metropolitan areas, but
also contributes to the sharing economy's quick expansion and prosperity (Yapp & Yeap, 2023).

E-HMS is utilized by the public as it poses the potential to offer a range of benefits to individuals needing to
combine multiple activities (Ahmed & Hyland, 2022). Alongside this matter, motorcycles are a primary mode of
transportation for students (Chun et al., 2019). This benefits students and contributes to the efficient utilization of the fuel
by e-HMS drivers.

Furthermore, since Metro Manila and other NCR areas are densely populated, the majority of employed
individuals choose to live there for convenience and proximity to the workplace. These individuals often employ the
service of e-HMS compared to other modes of transportation due to the convenience e-HMS brings. According to
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Adriano & Su (2017), e-HMS companies that use motorcycles to transport passengers, such as students and working
adults, to their destinations seem to favor their applications, albeit only slightly.

While the trend of e-HMS and the growing number of motorcycle owners tend to develop gradually, factors such
as safety and regulation are also considered by commuters. E-HMS companies are legally binded to carry passengers to
their destinations with the assurance of safety, comfort, and security making it a dependable means of transportation.
According to Gumasing et al. (2023) Angkas, one of the leading e-HMS services in the country has an insurance coverage
of P200,000 medical reimbursement in case any passenger and rider gets into an accident as well as a P500,000 coverage
for death and dismemberment. This insurance policy also added favor to utilizing e-HMS than acquiring a personal
vehicle, most especially to middle-income earners.

Similarly, Grab, a major player in Southeast Asia's e-HMS transportation sector, has prioritized safety, thereby
enhancing customer relationship engagement (Park & Kim, 2022). As e-HMS continues to grow exponentially across
Southeast Asian countries, they are reshaping lifestyles and commuting patterns by expanding services and creating
unique value propositions for passengers within the digital supply chain.

In support of this, there are additional reasons why passengers choose to use e-HMS these days rather than own a
motorcycle or other private vehicle. These include factors such as peer influence, the amiable demeanor of drivers, and
the desire to circumvent the inconvenience associated with auto or motorcycle maintenance and repairs (Rayle et al.,
2016).

According to Chuenyindee et al. (2022), the dependence of commuters to e-HMS are evident even with the
absence of legitimate e-HMS services in some areas. Instead of procuring personal motorcycles, some individuals in an
attempt to save money and ease their daily commutes, commuters choose to use the illicit ride-hailing service known as
"habal-habal," provided by users who are not affiliated with ride-hailing services.

Despite the inherent risks of commuting via unregistered motorcycle services, some commuters continue utilizing
them because of the convenience they provide in the face of heavy traffic congestion. Furthermore, this mode of
transportation is well-known for its significantly lower cost as well as short wait periods. For low- to middle-income
Filipinos, the perceived benefits of using habal-habal outweigh the potential risks, as it provides a preferable alternative
to dealing with chronic stress caused by the deteriorating public transportation system along with the added burden of
purchasing, maintaining, and driving a personal vehicle.

While these services offer an alternative to private vehicle ownership and solve issues in congested areas, they
also frequently function as a supplement, providing convenience, independence, dependability, and comfort to select
travelers. These changing trends suggest that e-HMS are part of a larger shift toward shared mobility solutions, rather
than a direct replacement for private motor vehicle ownership. Government policies play a crucial role in shaping the
success of e-HMS. For instance, the Indonesian government has implemented various policies regarding online
transportation systems, including e-HMS apps. The effectiveness of these policies largely depends on their
implementation (Ambarwati, 2020). Therefore, governments must formulate and enforce policies that support the
sustainable growth of e-HMS while addressing potential challenges such as traffic congestion. Alongside this matter,
Pojani (2020) emphasizes the need to acquire knowledge on urban transport sustainability in Southeast Asian countries
like the Philippines, Thailand, and Indonesia, as problems with transportation planning tend to occur while innovative
transportation modes like e-HMS platforms continue to develop, and key players continuously opt to expand their
services in other urbanized areas.

The effects of legislation on the quality of service provided by e-HMS transportation types in Metro Manila,
Philippines cannot be overseen. Efficiency, security, affordability, and lessening of traffic are the criteria used to assess
their potential for environmentally friendly transportation. When utilizing Transportation Network Vehicle Systems
(TNVS), commuters emphasize convenience, safety, dependability, and reduced wait times, according to previous
insights.

With the growing demand for e-HMS services among Filipino commuters, many people have seen this as a
profitable revenue opportunity. By investing in comfortable motorcycles, an increasing number of riders are entering the
e-HMS sector to satisfy the needs of Filipino commuters. This tendency is highlighted by Angkas' ambitious objective of
creating one million job possibilities in the e-HMS industry according to Gumasing (2023).

This rise in the economy is discussed by Chu (2019) in which she states motorcycle ownership in the Philippines
tends to increase throughout the early phases of the Consumer Price Index (CPI), as purchasing power rises. However,
after a certain threshold level is reached, greater CPI (showing lower purchasing power) has the opposite effect, resulting
in a decrease in motorcycle ownership. Notably, as urbanization increases, so does the turning point for this tendency.
Estimation results show that the inverse-U association between motorcycle ownership and GDP in the Philippines
changes with purchasing power and urbanization levels.

In addition to job prospects, Filipinos were prompted to own motorcycles to avoid the problems of public transit,
including long wait periods and dealings with difficult e-HMS drivers. Individuals who owned their own vehicles had
more control over their schedules and felt more comfortable when traveling. The tension associated with canceled
reservations or troublesome riders was reduced by possessing a personal motorcycle, which gave people control over their
source of transportation (Ngoc et al., 2023).

Another significant benefit of owning a motorcycle was the ability to travel to remote or inaccessible sites,
particularly in rural areas with few public transportation choices. Due to the lack of e-HMS in rural areas, there is only a
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limit of destinations an individual can go to with these services. Hence, motorcycles also provided a sense of freedom
and empowerment, especially for people who had to travel long distances on a regular basis either for work or leisure.

As the world continues to adopt innovative technologies, so does the transportation sector. With the
socioeconomic transformation of cities worldwide continuously booming due to increasing urban sprawl, the
sustainability of transportation systems needs assessment (Dingil et al., 2021). The provision of e-HMS applications has
significantly changed consumers' preferences which also makes its platforms a huge competitor of traditional taxi services
(Bilgin et al., 2023). With improvements in lifestyle, technology savviness, and social influences, the usage of e-HMS
applications has shaped public perceptions toward the evolution and improvement of public road transportation (Olayode
et al., 2023).

E-HMS has evolved economically as it progressed throughout the years, benefiting both riders and commuters. While
transportation platforms and systems are poised for a brighter future and economic growth (Sun & Ertz, 2021), the
regulation of traffic laws and policies for these riders remains open for examination. According to Martensson et al.
(2023), e-hailing applications are expected to contribute to a more sustainable transportation future, potentially providing
positive decision-making toward enhancing transportation systems for passenger convenience.

MATERIALS AND METHOD

Research Design

This research used a quantitative research design, as it was the most suitable approach for its specific objectives. The
highlight of this study was to determine the changes occurring in the number of registered motorcycles in NCR after the
introduction of e-hailing motorcycle services in 2016 measured by a dummy variable, which constituted the first model.
The study also examined the underlying relationships between the independent variables: Gross Regional Domestic
Product (GRDP), labor productivity and the dependent variable: The number of registered motorcycles. To achieve its
objectives, econometric testing was performed using GretL. The analysis involved a regression analysis, particularly an
ordinary least squares or OLS regression, and specific diagnostic tests such as Autocorrelation, Collinearity Test, Chow
Test, Heteroskedasticity, and Normality of Residuals. It was expected to generate numerical results that will show the
significance of the relationships among variables and to measure the strength and direction of these relationships.

Study Site

The study conducted a time series analysis focusing on the National Capital Region (NCR). The observation period
spanned from 1981 to 2022, totaling 42 observations. Apart from analyzing motorcycle ownership trends, the researchers
intended to determine whether e-hailing services are substitutes for traditional transportation or encourage more vehicle
ownership despite existing congestion issues.

Data Collection

This study used secondary data obtained from several sources. The number of registered motorcycles in the NCR were
taken from the Land Transportation Office (LTO) database. This variable was measured in terms of the total number of
registered motorcycle vehicles annually. This included both motorcycles and tricycles that have undergone the
registration process with the LTO and did not include the number accumulated since the previous year. Regional
Domestic Product (GRDP) was used as a proxy variable of income, as it measures the income per person within a specific
region (Ramadhan et al., 2023). It reflected the average economic output or income generated per individual in that region
by dividing the total Gross Regional Domestic Product (GRDP) of a region by the total population of that region. The
labor productivity by region at current prices was obtained from the Philippines Statistics Authority (PSA) and was used
to measure the efficiency of labor in producing goods or services.

Model
This econometric model was used as a statistical framework to analyze how the independent variables affect the
dependent variable. The analysis from this model was then used to support the hypotheses.

N; = By + ByGRDP + B,LP + B;EHMS + ¢ 1)

N represents the number of registered motorcycles, which is the outcome the researchers are trying to predict. GRDP is
the income variable, measured as the Gross Regional Domestic Product (GRDP), representing the income level of
individuals. B, is the intercept, which signifies the expected number of registered motorcycles when the independent
variable is zero. B; GRDP represents the impact of Income on the number of registered motorcycles. A positive B,
suggests that as GRDP increases, the number of registered motorcycles will also likely increase. Labor productivity is
measured as the output produced per unit of labor input. It reflects the efficiency and effectiveness with which labor is
used in the production of goods and services. A positive 8, means an increase in labor productivity is associated with a
rise in the number of registered motorcycles. Lastly, f; E-HMS measures the impact of the dummy variable on the
number of registered motorcycles. A positive 5 suggests that as the industry flourishes, the number of registered
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motorcycles might increase as the industry flourishes due to the demand for such services. € represents the error term,
which captures the influence of other unspecified factors that affect the number of registered motorcycles in the model.

Diagnostics Test

This study used Ordinary Least Squares (OLS) regression, which according to Ariza et al. (2021), is used to determine
whether one or more independent variables (X) can predict or explain the variation in a dependent variable (). The
diagnostic tests are the following that tested the assumptions of the econometric model:

The autocorrelation test examined the correlation between variables and their lagged values. It measures the
correlation between the current value of a time series and its values at different time points. In essence, it quantifies the
degree of similarity between observations based on the time lag separating them (Ke & Zhang, 2019). Since the study is a
time series, it is essential to detect any patterns or trends in the data. Through this test, it indicated the strength and
direction of the relationship between the variables.

=1 (Ye = Y)(Yepe — Y) 1)
T (Y — V)2

The multicollinearity test is used to assess the presence and severity of multicollinearity in a regression model. According
to, Shrestha (2020), this is utilized in in multiple linear regression analysis when several independent variables are
significantly correlated not only with the dependent variable but also with one another. This phenomenon can render
some significant variables statistically insignificant, complicating the interpretation of their effects on the dependent
variable. The purpose of conducting multicollinearity tests is to identify the degree of correlation among the independent
variables and determine if it is significant in the regression analysis.

1
VIE = o @)

The Chow test is used to detect structural breaks in data. According to Binkley and Young (2020), the Chow test
evaluates group effects by comparing the error sum of squares (ESS) from regressions conducted on individual groups
with the ESS from a pooled regression, utilizing an F-test for comparison. While it is typically characterized by two
groups, the test can be readily extended to accommodate multiple groups. Since this study was employing a dummy
variable, the Chow test was useful in determining whether the coefficients of the regression model change significantly
when the dummy variable is introduced. It also verifies whether the coefficients of the regression model are consistent
across different categories represented by the dummy variable or if there is a significant change in the relationship being
modeled.

pk =

(Esspooled_(ESSgroup 1+E55gr0up 2))/ m

F= 3)

(ESSgroup 1+ESSgroup 2)/ (n—k)

The heteroskedasticity test includes the Breusch-Pagan test to detect and correct for the presence of varying error
variances in the data. According to Astivia and Zumbo (2019), heteroskedasticity is commonly defined as "non-constant
error variance." This concept suggests that, after incorporating the predictors into the regression model, the residual
variability changes based on factors not included in the model. The purpose of heteroskedasticity is to identify and assess
the presence of errors in datasets with extensive observations. This test can determine if there is evidence of varying
levels of dispersion in the error terms across different values of the independent variable.

(K—3)?
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The normality of residuals test, specifically the Jarque-Bera test, will be used to assess the distributional properties of the
residuals. According to Aslam et al. (2021), the Jarque-Bera (JB) test is a widely used test that assesses the distributional
structure of data. This test validates the normality assumption by comparing the skewness and kurtosis of the sample data
to those of a normal distribution. It evaluates whether the error terms in a regression model follow a normal distribution.
This is important for the validity of statistical analysis and the interpretation of regression results, as it ensures that the
residuals are normally distributed.

The Ramsey RESET test is used to assess the functional form specification in a regression model and identify
potential misspecifications. According to Sapra (2019), Ramsey (1969) developed the regression error specification test
(RESET) to identify misspecification in regression models. RESET is a widely used test that routinely detects omitted
variables and incorrect functional forms in linear regression. It employs an artificial regression that incorporates the
predicted values of the dependent variable y and their higher powers among the regressors, testing the statistical
significance of these terms. It helps in detecting potential misspecifications in the functional form of the regression model,
such as omitted variables or incorrect functional forms.

()
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RESULTS AND DISCUSSIONS

Numerical Results
Table 2 Ordinary least squares results
OLS Model 1: using observations 1980 — 2019 (T = 40)
Dependent Variable: Number of Motorcycles in NCR

Coefficient Std. Error t-ratio p-value
const 10.9354 0.210002 52.07 1.72E-05***
d_GRDP 5.67E-05 1.83E-05 3.096 0.0038***
d_LP 2.22E-05 3.88E-06 5.725 1.62E-06***
d_EHMS 1.79142 0.847761 2.113 0.0416**
Mean dependent var 12.11697 S.D dependent var 1.237876
Sum squared resid 22.22111 S.E. of regression 0.785655
R-squared 0.628168 Adjusted R-squared 0.597182
F(3,36) 20.27264 P-value (F) 7.26E-08
Log-likelihood -45.00081 Akaike criterion 98.00162
Schwarz criterion 104.7571 Hannan-Quinn 100.4442
rho 0.255693 Durbin-Watson 1.462071

Results showed that all variables are statistically significant in their impact on the number of motorcycles in NCR. The
constant term, significant at the 0.01% level, indicates that when all other variables are held constant, the baseline number
of motorcycles in the NCR increases by 10.9354 units. For Gross Regional Domestic Product (d_GRDP), it revealed that
each unit increase in regional GDP leads to a positive increase of 5.67E-05 units of motorcycles. Likewise, Labor
productivity (d_LP) is associated with a rise of 2.22E-05 units of motorcycles for each unit increase in productivity.
Moreover, the presence of e-hailing motorcycle services (d_eHMS) showed a positive relationship with motorcycle
numbers, where the presence of e-hailing services contributes to an increase of 1.79 units of motorcycles.

Table 3 Summary Diagnostic Test
Diagnostic Test Results

) ) Null hypothesis: No serial autocorrelation
Autocorrelation (Breusch-Godfrey Serial o .
Correlation LM Test) Test statistic: LMF = 3.802340, P-value is > 0.01

with p-value = P(F(1,35) > 3.80234) = 0.0592
Null hypothesis: Error is normally distributed
Normality Of Residuals (Jarque-Bera) Test for null hypothesis of normal distribution: P-value is > 0.01
Chi-square(2) = 0.899 with p-value 0.63809
Null hypothesis: No multicollinearity

The 3 independent variables are less than 10 VIF: ~ Values <10.0
(RGDP =1.528), LP = 2.556 ), (EHMS = 3.359)
Null hypothesis: Heteroskedasticity not present

Test statistic: TR"2 = 12.680774,

Multicollinearity (Belsley-Kuh-Welsch
collinearity diagnostics)

Heteroskedasticity with p-value = P(Chi-square(6) > 12.680774) =
1) White’s test 0.048395 P-value is > 0.01
2) Breusch-Pagan Test statistic: LM = 2.694798,
with p-value = P(Chi-square(3) > 2.694798) =
0.441112
Null hypothesis: No structural break
Stability (Chow Breakpoint) Chow test for structural break at observation 2016 ~ P-value is > 0.01

F(3, 33) = 0.930987 with p-value 0.4367
Null hypothesis: No specification error

Specification Error (Ramsey’s RESET) Test statistic: F = 1.049415, P-value is > 0.01
with p-value = P(F(2,34) > 1.04941) = 0.361

The following tests constitute a conclusive evaluation of the regression model. The Breusch-Godfrey or Autocorrelation
test showed that the f-stat's p-value exceeds the 0.01 significance level, indicating there is no significant evidence of serial
autocorrelation in the residuals. The Jarque-Bera test reveals that the f-stat's p-value exceeds the 0.01 significance level,
suggesting no significant non-normality in the residuals when using the first differences. This shows that residuals are
normally distributed. Since the VIF values below 10 indicate that there is no significant multicollinearity among the
independent variables. This means the variables are not highly correlated with each other, and the coefficients are stable
and not distorted by multicollinearity. On the other hand, both White's test and the Breusch-Pagan test show the f-stat's p-
value greater than the 0.01 significance level that supports the absence of significant heteroskedasticity. This suggests that
heteroskedasticity is not a major concern in the model. With this, the residuals are homoscedastic. The Chow Breakpoint
test at the 2016 observation produces an f-stat's p-value greater than 0.01 alpha, meaning that the model is stable over
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time in as much as no structural change has taken place over the recent years. Lastly, Ramsey Reset results exhibit no
misspecification error as the f-stat's p-value is greater than 0.01 significance level.

Discussion of Results

Gross Regional Domestic Product (GRDP) positively correlated with the number of registered motorcycles, indicating
that economic growth directly influences motorcycle purchases. A higher GDP facilitates increased motorcycle
ownership. According to Chu et al. (2022), rising GDP is linked to increased disposable income, allowing individuals to
allocate more resources toward acquiring motorcycles. This is supported by research that has observed a trend where
motorcycle sales are on the rise, particularly in the rapidly developing Southeast Asian nations, as pointed out by Chu et
al. (2022). Ngoc et al. (2022) further elaborated that a similar trend is witnessed in emerging economies such as the
Philippines, where motorcycle is preferred over cars because of their cost-benefits and utility of the product.

This relationship is further supported by Poi et al. (2021), who emphasized that growing economies demand more
efficient transportation alternatives, which is reflected in higher GDP levels. This trend can be observed in countries like
Indonesia, Bangladesh, China, and some urban areas in the USA where ownership has gone up, and even e-hailing
motorcycle (E-HMS) systems have been introduced due to the influx of motorcycle ownership. This underscores the
principle that stimulating economic growth requires enhanced mobility beyond traditional transportation modes.

Additionally, the availability of motorcycles as transportation options became more appealing during times when
the general state of the economy was getting better as it helped to meet increased transportation demand in developing
areas at a comparatively lower cost. While there have been continuous attempts at implementing rail transport in the
Philippines, the existing line suffers from challenges like inadequate capacity, slow pace, and poor performance. The
commuting experience is further complicated by crowded trains and train breaks, thus highlighting the need for and the
development of needed improvements to transport systems for urban centers, especially the Metro of Manila and Metro
Cebu. Also, motorcycles are now more convenient than traditional jeepneys since they do not have to wait for all seats to
be occupied before they set off, unlike jeepneys, which further delay movement in the city (Cerio, 2017). Motorcycles are
more flexible as far as commuting is concerned as one can go to work or carry out other activities without being delayed.
It also provides a means to avoid traffic jams and, therefore, reduce the amount of time one has to spend in traffic, thus
allowing more economic activity to flourish (Rith, 2020).

Labor productivity has a positive relationship with the increase in motorcycle ownership. The positive
relationship indicates that with improvements in productivity, accessibility and demand for motorcycles also increase.
According to the International Labour Organization (ILO) labour productivity plays a central role in promoting a high
level of efficiency within an economy. It is closely related to employment because enhanced labor productivity leads to an
increased production of goods and services; hence, the business expands, requiring more employees. In this regard, it
increases the tax revenues thereby helping the government in many ways that are also economically advantageous (Latief
etal., 2023).

In addition, the availability of employment openings is significant as it is a matter of concern of both employers,
seeking applicants who fit the required skills with the job offer and job seekers, who are in search of employment
opportunities in the market. Yet, in recent years, the problem of accessing available jobs seems to be evolving and
increasing in terms of the distances travelled as well as the time spent in transit (Barkley et al., 2018). Thus, people are
more often choosing motorcycles, which allows them to avoid traffic jams and other problems characteristic of traditional
public transport means. Motorcycles are more beneficial for mobility since they allow faster and more flexible movement
in large cities compared to traditional cars and regions with inadequate or slow public transportation.

Bayon et al. (2023) support this view by noting that workers in metropolitan areas rely heavily on transportation
for their daily activities. It follows that improved labor productivity is synonymous with increased wages and improved
employee conditions, increasing the purchasing power per head and, therefore, their capacity to purchase motorcycles for
investment purposes. In addition, higher labor productivity can create a more active and greater economy, and thus
increasing its need for personal transport.

The presence of e-hailing motorcycle services positively correlates with motorcycle ownership, suggesting that
expanding these services directly increases motorcycle ownership by enhancing their utility and appeal.

E-HMS also contributes to the economic sharing activities because the members of the community are allowed to
offer their services through the online platforms. This system not only creates employment for the residents of urban areas
but also increases the rate of growth as well as the success of the sharing economy (Yapp & Yeap, 2023) and thus
increases the number of motorcycles owned in the specific region.

Therefore, the general public has adopted E-HMS, as it has the potential to offer different benefits to its users,
especially for those with numerous things to accomplish within a short time (Ahmed & Hyland, 2022). Moreover,
motorcycles are widely in use today and are a common means of transport used by students (Chun et al., 2019), therefore
making it easier to commute and at the same time facilitating fuel economy to the respective E-HMS drivers.

Furthermore, the significance of this factor is evidently seen in highly urbanized areas like Metro Manila and the
rest of the National Capital Region, where the majority of the workforce prefer living close to their places of work. These
people often opt to use E-HMS more than other means of transport because of the flexibility that comes with it. The
transportation of passengers by motorcycle has also slowly evolved in regions that organize their E-HMS companies with
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students and working people as main customers. The choice of such services confirms the importance of the E-HMS in
coping with the problems of urban transport.

According to Ngoc et al. (2013), Filipinos are motivated to own motorcycles to avoid issues with public transit, such
as long wait times and challenging interactions with e-HMS drivers. Individuals who own personal motorcycles have
more flexibility over how they commute. The e-hailing service demonstrates an on-demand business model for
transporting service and also contributes to the increased demand for motorcycles both for the drivers to make a living
and for other individuals’ personal use. This developing trend is important to understand how motorcycle purchasing is
increasing to meet the change in urban mobility needs and how e-hailing services are influencing motorcycle ownership.

CONCLUSIONS

The positive link between GRDP and motorcycle ownership in NCR demonstrates how economic expansion influences
transportation choices. As the area economy improves, the residents' greater financial capacity and mobility needs drive
up motorcycle purchases, making motorcycles an important mode of transportation in the region. Analysis of the research
conducted reveals that there exists a positive relationship between labor productivity and the adoption of motorcycles in
heavily polarized cities such as Metro Manila. Transportation is important for economic growth, given its role in easing
the movement of goods and people, especially in areas of high population and traffic density. Efficient transportation is
essential in such areas because it allows for the smooth transport of goods and services to meet the ever-changing needs
of businesses and individuals. In metropolitan cities, where mobility hitches can dramatically slow economic activity and
decrease labor productivity, adequate transportation systems are crucial enablers to continued economic growth and major
contributors to global economic value. Many industries depend heavily on effective transportation networks, and
motorcycles have emerged as a vital solution to meet the transportation needs of these urban environments, thus resulting
in increasing motorcycle ownership in these regions.

Motorcycles are flexible and convenient and thus appeal to working individuals as they need to get to their places
of work or business within the shortest time possible. Moreover, because traveling by motorcycle is known to be more
flexible than traditional commuting options, workers reduce their stress from long and unpredictable hours of travel. This
enables employees to balance their working time with other enriching activities that matter outside their work, hence
enhancing their eagerness to enhance work efficiency during work hours. This results in the improved interest and
purchase of motorcycles in these regions.

The availability of e-hailing services has a positive correlation to motorcycle ownership, as shown in the study. In
the Philippines, popular e-hailing platforms such as Grab, Angkas, JoyRide, and Move It have had a considerable impact
on the transportation system, especially in urbanized regions with heavy traffic congestion. These services have offered a
practical and affordable means to address congestion and other congestion challenges during commuting in comparison to
other commuting means like personal cars, taxis, and jeepneys. The services offered by e-hailing motorcycle services
have made individuals realize the benefits of owning personal motorcycles, thus increasing their demand. This aspect has
made the individuals living and working in these metro cities more inclined towards motorcycles as they realize their
efficiency and affordability. Hence, the users become willing to procure motorcycles for their own use since they enjoy
the convenience afforded by swift and flexible transportation. The outcome of this study shares the same result as the
research of Wadud (2020), which states that the introduction of motorcycle e-hailing services has caused a statistically
significant increase in motorcycle ownership and motorcycle numbers in Dhaka, the capital of Bangladesh, around 7.45%.
This further supports the idea that e-hailing motorcycle services like Grab and Angkas have a positive correlation with
motorcycle ownership in metropolitan cities such as Dhaka and Metro Manila. This can be explained by the fact that
motorcycles are a more efficient method of transportation than traditional public vehicles in dealing with traffic
congestion, which is frequent in many cities. As a result, people are more willing to purchase motorcycles for personal
use after learning how convenient and inexpensive it is to get around the highly congested city. On the same note, the
correlation between e-hailing services and motorcycle ownership shows how current transportation solutions have
transformed how people choose their mode of transport to work. These services have helped individuals to face traffic
jams, thus increasing people’s interest in motorcycle ownership.

This research can provide facts on the issue that transportation authorities have when deciding whether to spend
money on upgrading roads or increasing the availability of public transportation. DOTr may want to reconsider its policy
and concentrate on enforcing more stringent laws on car ownership or providing assistance for other forms of
transportation. This strategy may result in a more economical use of resources, lessen traffic, and enhance the
effectiveness of urban transportation systems as a whole. Through the study's statistical results, the LTO can use this to
develop a regulatory framework that ensures a fair and equitable balance between private vehicles and e-HM services.
This framework can include guidelines for vehicle requirements, licensing procedures, and operational restrictions to
prevent an imbalance in the transportation ecosystem. The findings can serve as a signal for them when making tactical
business choices. Motorcycle taxi companies can take advantage of the market opportunity to grow their business when
the evidence suggests that the convenience of e-HMS has led to a decrease in private vehicle ownership. These businesses
can adjust their strategy to match the changing needs of consumers in terms of mobility.

The study was designed with the aim of planting valuable insights for policymakers by offering evidence-based
recommendations for addressing transportation issues that plague metropolitan areas, particularly in the National Capital
Region (NCR). The findings highlight the positive relationships between Gross Regional Domestic Product (GRDP),
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labor productivity, and the patronization of e-hailing motorcycle services, all of which significantly impact motorcycle
ownership, thus highlighting the fact that motorcycle ownership in the Philippines is brought upon the need to circumvent
numerous problems in regards to transportation. Traffic congestion, which has been a constant problem in the
transportation system of the Philippines, continues to worsen in metropolitan cities. The rise in population and, in turn,
vehicles, whether private or public modes, has not been matched by a corresponding scale-up in infrastructure. Roads,
parking spaces, and designated lanes for these vehicles remain inadequate, further intensifying traffic issues and road
safety concerns. This lack of scalable infrastructure creates challenges for both the riders and the general traffic flow. This
issue calls for policymakers to prioritize substantial investment in infrastructure development that can accommodate the
increasing number of vehicles on the road. Widening and improving existing roads, constructing new thoroughfares, and
creating bypass routes are essential steps to ease traffic congestion in major areas. Daily commuters, including
professionals and students, often find their commutes to be inherently challenging. Despite various innovative changes to
the transportation system, long wait times continue to be a persistent issue. This problem is exacerbated by several
factors: the large number of people who travel on a daily basis, new employees who transfer to workplaces in Metro
Manila, and the expected long queues. As a result, traffic congestion in the Philippines greatly enhances the stress level of
commuters (Tenorio, et al., 2017). Furthermore, there are challenges regarding the availability of public transport and
general traffic congestion that only serve to exacerbate the pressure on the road, meaning those who commute daily face
even greater struggles. Therefore, besides the car-oriented highways, infrastructure for pedestrians and bicycle-only lanes
should also be considered in the organization of metropolitan areas. Promoting the use of walking or bike in short
distance travel does not only lessen the reliance on motorized transportation but also encourages the use of healthier and
sustainable modes of transport, possibly reducing the stress that short-distance commuters face. Transportation
infrastructure is the other key component through which public transportation upgrades fall into. Improving the coverage
and frequency of rail transport, including MRT, LRT, and the use of bus solutions, will efficiently eliminate the
imperative use of private cars and motorcycles. While traffic congestion is an unavoidable problem, it is essential to
understand that the Philippine government can step forward to solve it by joining Local Government Units (LGUS) in
Metro Manila and employing coherent traffic rules. As of today, because of the disjointed traffic policies of the different
LGUs in the Metro Manila area, coordination on traffic management initiatives is still lacking. New solutions to transport
are most often implemented to improve the flow of traffic, and many developed and developing countries implement Bus
Rapid Transit (BRT) systems. Some Southeast Asian nations, like Thailand, have achieved positive results using BRT
systems in terms of time optimization, but the perceived trends in commuters’ transportation still heavily rely on private
motorcycles. Policymakers need to target the integration, availability, and price of the public transport system to ensure
citizens are discouraged from using personal cars. The increase in e-hailing motorcycle services has definitely improved
the lives of public transport commuters in urbanized areas, but this has also brought out a series of new challenges,
especially with the lax government regulation regarding these types of services. As transportation platforms and systems
continue to advance, they hold great potential for future growth and economic development. However, the rapid
expansion of E-HMS also brings regulatory challenges, particularly regarding traffic laws and policies that govern these
services. There is a lack of effective regulation in controlling the increasing number of drivers, which contributes to road
congestion and accidents. To mitigate these challenges, policymakers must implement stronger regulations aimed at
ensuring road safety and efficient traffic management.

Furthermore, policymakers need to impose a quota system and zoning restrictions for the proliferation of e-
hailing services in metropolitan areas with heavy traffic congestion as a technique to reduce traffic jams and work on road
safety. These measures will regulate the e-hailing motorcycles and cars to operate in line with road capacity and, hence,
demand. There should be the use of quotas in the e-hailing industry, whereby the number of drivers allowed on the road
should be controlled in relation to road capacity, traffic patterns, and demand. It should be an adaptable system that can be
adjusted for the conditions, for instance, new institutions or changes in population density. In this way, it will avoid
excessive competition among the drivers, which will lead to traffic jams and dangerous stunts in an attempt to outcompete
the other players. Further traffic regulation will be enforced by zoning regulations, which will restrict the number of e-
hailing cars during rush hours and in over-saturated zones within the city. This approach assists in equal distribution of
traffic flow, thus avoiding the overcrowding of particular areas. Areas for pick and drop should be prescribed to minimize
the time the lane is blocked and thus minimize the congestion.

With the current upsurge in e-hailing motorcycle services, proper management by private firms becomes
important, and hence, there is a need to regulate them. In this sector, deregulation has posed a number of risks, such as
safety concerns and the possibility of criminal activities; this has underlined the need for effective policies in place to
enhance security for both passengers and drivers. The current deregulation of e-hailing motorcycle services has allowed
many aspiring drivers to enter the market. But this has also meant that it has attracted drivers with little or no regulated
controls, hence raising a lot of concerns so far as the safety of the passengers is concerned. To overcome these concerns,
it is requisite for the regulators to impose stringent controls on the private companies operating e-hailing services. Some
of the basic actions towards these firms include having strict criteria for checking the background of these drivers. Private
firms should legally require the applicants to submit guidelines that reflect on the findings on drivers’ criminal records,
prior driving records and employment history. That will mean only people without a record of any criminal activities and
with the right qualifications will be allowed to operate. Drivers are a decisive factor in firms. Thus, there will be fewer
major or minor accidents or misconduct that may occur if all the drivers are trained and developed adequately.

i —

186




FUNDING INFORMATION
This research did not receive any specific grant from funding agencies in the public. commercial, or not-for-profit sectors.

DECLARATION OF CONFLICT
The authors declare that they have no known competing financial interests or personal relationships that could have
appeared to influence the work reported in this paper.

REFERENCES

1. Abasiz, T. & Sezer, S., (2017). The impact of logistics industry on economic growth: An application in OECD countries.
Eurasian Journal of Social Sciences, 5(1), 11-23. https://doi.org/10.15604/ejss.2017.05.01.002

2. Acheampong, R. A., Siiba, A., Okyere, D. K., & Tuffour, J. P. (2020). Mobility-on-demand: An empirical study of internet-
based ride-hailing adoption factors, travel characteristics, and mode substitution effects. Transportation Research Part C:
Emerging Technologies, 115, 102638. DOI:10.1016/j.trc.2020.102638

3. Adriano, A. M. M., & Su, C. C. (2017). Out with the old, in with the new: A study on the vehicle hailing preferences of
Filipino taxi riders based on participation intent. International Journal of Real Estate Studies, 11(1), 75-81.

4. Ahmed, T., & Hyland, M. (2023). Exploring the role of ride-hailing in trip chains. Transportation, 50(3), 959-1002.
DOI:10.1007/s11116-022-10269-w

5. Albert, J. R, Santos, A. G., & Vizmanos, J. F. (2018). Defining and profiling the middle class.
https://pidswebs.pids.gov.ph/CDN/PUBLICATIONS/pidspn1818.pdf

6. Almunawar, M. N., Anshari, M., & Ariff Lim, S. (2021). Customer acceptance of ride-hailing in Indonesia. Journal of
Science and Technology Policy Management, 12(3), 443-462. https://doi.org/10.1108/JSTPM-09-2019-0082

7. Ambarwati, O. C., Nugroho, R. A., Suharto, D. G., & Setyowati, K. (2020). Narration of stakeholder perspectives on online
transportation policy. In Third International Conference on Social Transformation, Community and Sustainable
Development (ICSTCSD 2019) (pp. 138-142). Atlantis Press. DOI:10.2991/icstcsd-19.2020.16

8. Anindityas, Y. F. L., Rizki, M., & Joewono, T. B. (2021). Effect of the rise in online motorcycle taxi services on the number
of motorcycles using the Interrupted Time Series Method. Civil Engineering Dimension, 23(2), 123-130. DOI:
10.9744/CED.23.2.123-130

9. Aritenang, A. F. (2024). The crucial role of motorcycle-based ride-hailing among commuters: The case of Jakarta and
Bandung metropolitan areas. Journal of Public Transportation, 26, 100082. https://doi.org/10.1016/j.jpubtr.2024.100082

10. Asian Development Bank. (2020). Growth of Motorcycle use in Metro Manila Impact On Road Safety.
http://dx.doi.org/10.22617/TCS200199-2

11. Aslam, M., Sherwani, R. A. K., & Saleem, M. (2021). Vague data analysis using neutrosophic Jarque—Bera test. PLoS
One, 16(12), e0260689. https://doi.org/10.1371/journal.pone.0260689

12. Astivia, O. L. O., & Zumbo, B. D. (2021). Heteroskedasticity in multiple regression analysis: What it is, how to detect it and
how to solve it with applications in R and SPSS.

13. Balaria, F. E., Pascual, M. P., Santos, M. D., Ortiz, A. F., Gabriel, A. G., & Mangahas, T. L. S. (2017). Sustainability of E-
Trike as Alternative Mode of Public Transportation System: The Case of Cabanatuan City, Philippines. Open Journal of
Civil Engineering, 07(03), 362—377. https://doi.org/10.4236/0jce.2017.73025

14. Bastos, S. Q. A., Gama, F., de Paula Assis, T., & Milosz, M. (2020). Is there a relationship between the use of motorcycles
and the level of development of countries? Bulletin of Geography. Socio-economic Series, (50), 43-54.
https://doi.org/10.2478/bog-2020-0031

15. Bayon, K. M., Cefiido, J. A., & Camaro, P. J. (2023). Analysis on the impact of transportation on labor productivity in
metropolitan business hubs in the Philippines. International Journal of Research Publication and Reviews, 4(12), 1525-
1542. https://doi.org/10.55248/gengpi.4.1223.123418

16. Beltran, N. J., De Jesus, R., Alipio, L. R., Maynite, E., Clemente, C., Gonzales, N. R., & Silagan, N. J. (2019). The untapped
impact: Struggles and subsequent condition of Metro Manila taxi industry amid operations of Transport Network Companies.
In MATEC Web of Conferences (Vol. 272, p. 01033). EDP Sciences. https://doi.org/10.1051/matecconf/201927201033

17. Bilgin, P., Mattioli, G., Morgan, M., & Wadud, Z. (2023). The effects of ridesourcing services on vehicle ownership: The
case of Great Britain. Transportation Research Part D: Transport and Environment, 99, 103674.
https://doi.org/10.1016/j.trd.2023.103674

18. Bilgin, P., Mattioli, G., Morgan, M., & Wadud, Z. (2023). The impacts of ride-sourcing services on the taxi market:
Empirical evidence from England and Wales. Transportation Research Part A: Policy and Practice, 178, 103880.
https://doi.org/10.1016/j.tra.2023.103880

19. Binkley, J. K., & Young, J. (2020). The Chow test with time series-cross section data. Faculty & Staff Research and Creative
Activity. 184. https://digitalcommons.murraystate.edu/faculty/184

20. Boquet, Y. (2019). BRT in the Philippines: A Solution to Manila and Cebu Traffic Problems? In IOP Conference Series:
Earth and Environmental Science (Vol. 338, No. 1, p. 012005). IOP Publishing. DOI:10.1088/1755-1315/338/1/012005

21. Bria, M., Djakfar, L., & Wicaksono, A. (2021). The impacts of mediating the work environment on the mode choice in work
trips. Open Engineering, 11(1), 592-605. https://doi.org/10.1515/eng-2021-0058

22. Cano, S. (2018). Habal-Habal: Characteristics of Motorcycle Taxi Users in Habal-Habal: Characteristics of Motorcycle Taxi
Users in Metropolitan Manila Metropolitan Manila.
https://digital.car.chula.ac.th/cgi/viewcontent.cgi?article=3266&context=chulaetd

23. Cerio, C. T. (2017). The motorcycle taxi phenomenon in the Philippines: Is the demise of jeepneys possible? International
Journal of Tourism & Hospitality Reviews, 4(1), 44-52. https://doi.org/10.18510/ijthr.2017.421

ﬂ


http://dx.doi.org/10.1016/j.trc.2020.102638
https://pidswebs.pids.gov.ph/CDN/PUBLICATIONS/pidspn1818.pdf
https://doi.org/10.1108/JSTPM-09-2019-0082
http://dx.doi.org/10.22617/TCS200199-2
https://doi.org/10.4236/ojce.2017.73025
https://doi.org/10.2478/bog-2020-0031
https://doi.org/10.2478/bog-2020-0031
https://doi.org/10.1051/matecconf/201927201033
https://doi.org/10.1016/j.trd.2023.103674
https://doi.org/10.1016/j.trd.2023.103674
https://doi.org/10.1016/j.tra.2023.103880
http://dx.doi.org/10.1088/1755-1315/338/1/012005
https://doi.org/10.1515/eng-2021-0058
https://digital.car.chula.ac.th/cgi/viewcontent.cgi?article=3266&context=chulaetd
https://doi.org/10.18510/ijthr.2017.421

24. Chalermpong, S., Kato, H., Thaithatkul, P., Ratanawaraha, A., Fillone, A., Hoang-Tung, N. (2022). Ride-hailing applications
in Southeast Asia https://doi.org/10.1080/15568318.2022.2032885

25. Chin, V., Jaafar, M., Moy, J.,, Phong, M., Wang, S., McDonnel, M., & Prawiradinata, I. (2017). https://web-
assets.bcg.com/img-src/BCG-unlocking-cities-2017_tcm93-178660.PDF

26. Chiu, B. Y. (2022). Does the bus rapid transit reduce motorcycle use? Evidence from the Jakarta metropolitan area,
Indonesia. Case studies on transport policy, 10(3), 1767-1774. https://doi.org/10.1016/j.cstp.2022.07.007

27. Chu, M. C., Nguyen, L. X., Ton, T. T., & Huynh, N. (2019). Assessment of motorcycle ownership, use, and potential
changes due to transportation policies in Ho Chi Minh City, Vietnam. Journal of Transportation Engineering, Part A:
Systems, 145(12), 05019007. DOI:10.1061/JTEPBS.0000273

28. Chu, M. Y., Law, T. H., Hamid, H., Law, S. H., & Lee, J. C. (2022). Examining the effects of urbanization and purchasing
power on the relationship between motorcycle ownership and economic development: A panel data. International Journal of
Transportation Science and Technology,11(1),72-82. https://doi.org/10.1016/j.ijtst.2020.12.004

29. Chuenyindee, T., Ong, A. K., Ramos, J. P., Prasetyo, Y. T., Nadlifatin, R., Kurata, Y. B., & Sittiwatethanasiri, T. (2022).
Public Utility Vehicle Service Quality and customer satisfaction in the Philippines during the COVID-19 pandemic. Utilities
Policy, 75, 101336. https://doi.org/10.1016/j.jup.2022.101336

30. Chun, Y. Y., Matsumoto, M., Tahara, K., Chinen, K., & Endo, H. (2019). Exploring factors affecting car-sharing use
intention in the Southeast-Asia region: A case study in Java, Indonesia.Sustainability,11(18), 5103.
https://doi.org/10.3390/s5u11185103

31. Davidescu, A. A., Apostu, S.-A., Paul, A., & Casuneanu, I. (2020). Work flexibility, job satisfaction, and job performance
among Romanian employees—Implications for Sustainable Human Resource Management. Sustainability, 12(15), 6086.
https://doi.org/10.3390/su12156086

32. De Souza Silva, L. A., de Andrade, M. O., & Maia, M. L. A. (2018). How does the ride-hailing systems demand affect
individual transport regulation? Research in Transportation Economics,6 9, 600-606.
https://doi.org/10.1016/j.retrec.2018.06.010

33. Dingil, A. E., Rupi, F., & Esztergar-Kiss, D. (2021). An integrative review of socio-technical factors influencing travel
decision-making and urban transport performance. Sustainability, 13(18), 10158

34. Edelman, B. G., & Geradin, D. (2015). Efficiencies and regulatory shortcuts: How should we regulate companies like Airbnb
and Uber? Stan. Tech. Retrieved from https://papers.ssrn.com/sol3/papers.cfm?abstract_id=265860

35. Elnadi, M., & Gheith, M. H. (2022). What makes consumers reuse ride-hailing services? An investigation of Egyptian
consumers’ attitudes towards ride-hailing apps. Travel Behaviour and Society, 29, 78-94. Retrieved from
https://www.sciencedirect.com/science/article/abs/pii/S2214367X22000606

36. Etminani-Ghasrodashti, R., & Hamidi, S. (2019). Individuals’ demand for ride-hailing services: Investigating the combined
effects of attitudinal factors, land use, and travel attributes on demand for app-based taxis in Tehran, Iran. Sustainability,
11(20), 5755. https://doi.org/10.3390/su11205755

37. Fevriera, S., de Groot, H. L., & Mulder, P. (2021). Does urban form affect motorcycle use? Evidence from Yogyakarta,
Indonesia. Bulletin of Indonesian

38. Francesca, C., Mangahas, M., & Medes, H. M. M. (2019). An Assessment on the Coordination of the Metro Manila
Development Authority with the Local Government Units of Mandaluyong, Makati, Taguig, and Quezon City in
Addressing  Traffic  Congestion.  In  International  Conference on  Public  Organization  (ICONPO).
http://dx.doi.org/10.2139/ssrn.3497226

39. German, J. D., & Cabacungan, A. D. H. (2021). Customer Awareness and Satisfaction Analysis on the Use of Motorcycle
Taxi Applications in the Philippines. 2021 IEEE 8th International Conference on Industrial Engineering and Applications
(ICIEA). https://doi.org/10.1109/iciea52957.2021.9436717

40. Ghaffar, A., Mitra, S., & Hyland, M. (2020). Modeling determinants of ride-sourcing usage: A census tract-level analysis of
Chicago. Transportation Research Part C: Emerging Technologies, 119, 102769. https://doi.org/10.1016/j.trc.2020.102769

41. Gudmundsson, H., Hall, R. P., Marsden, G., & Josias Zietsman. (2016). Planning for Transportation. Springer Texts in
Business and Economics, 51-80. https://doi.org/10.1007/978-3-662-46924-8_3

42. Gumasing, Ma. J., Deinla, E. C., Espaldon, A. K., Jarin, D. R., & Mercado, N. C. (2023). The usability of Transport Network
Vehicle Service apps amidst the pandemic in the Philippines: A comparison of the convenient usage of grab, angkas, and
Joyride. 2023 5th International Conference on Management Science and Industrial  Engineering.
https://doi.org/10.1145/3603955.3603974

43. Habib, K. N. (2019). Mode choice modeling for hailable rides: An investigation of the competition of Uber with other modes
by using an integrated non-compensatory choice model with the probabilistic choice set formation. Transportation Research
Part A: Policy and Practice, 129, 205-216. https://doi.org/10.1016/j.tra.2019.08.014

44. Hamzah, M. I., & Tanwir, N. S. (2020). Do pro-environmental factors lead to purchase intention of hybrid vehicles? The
moderating  effects of  environmental = knowledge. Journal of Cleaner  Production, 279, 123643.
https://doi.org/10.1016/j.jclepro.2020.123643

45. Hawkins, J., & Kockelman, K. (2024). Supporting decarbonization through vehicle rightsizing, automation, and ride-
splitting. Transportation, 14, 15. https://dx.doi.org/10.20517/cf.2023.46

46. Hunaiti, Z., Masarweh, M. A., Huneiti, Z., Alshebailat, A., & Tania, M. H. (2018). The Ride-Hailing Mobile Application for
Personalized Travelling. Modern Applied Science, 12(11), 352. https://doi.org/10.5539/mas.v12n11p352

47. Jais, A., & Marzuki, A. (2020). E-hailing services in Malaysia: Current practices and future outlook. Planning Malaysia
Journal, 18(13).DOI: 10.21837/pm.v18i13.780

48. Jaman, F., & Rahman, F. (2023). Motorcycle E-Ride Hailing Services in Bangladesh by Analyzing Structural Equation
Modelling Approach. Journal of Networking and Advanced Computing Science, 6(3), Article 3. DOI:
10.46253/jnacs.v6i3.a3

ﬂ


https://doi.org/10.1080/15568318.2022.2032885
https://web-assets.bcg.com/img-src/BCG-unlocking-cities-2017_tcm93-178660.PDF
https://web-assets.bcg.com/img-src/BCG-unlocking-cities-2017_tcm93-178660.PDF
https://doi.org/10.1016/j.cstp.2022.07.007
http://dx.doi.org/10.1061/JTEPBS.0000273
https://doi.org/10.1016/j.ijtst.2020.12.004
https://doi.org/10.3390/su11185103
https://doi.org/10.1016/j.retrec.2018.06.010
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2658603
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2658603
https://www.sciencedirect.com/science/article/abs/pii/S2214367X22000606
https://www.sciencedirect.com/science/article/abs/pii/S2214367X22000606
https://doi.org/10.3390/su11205755
https://dx.doi.org/10.2139/ssrn.3497226
https://doi.org/10.1109/iciea52957.2021.9436717
https://doi.org/10.1016/j.trc.2020.102769
https://doi.org/10.1007/978-3-662-46924-8_3
https://doi.org/10.1016/j.tra.2019.08.014
https://doi.org/10.5539/mas.v12n11p352

49. Kitamura, Y., Hayashi, M., & Yagi, E. (2018). Traffic problems in Southeast Asia featuring the case of Cambodia's traffic
accidents involving motorcycles. IATSS Research, 42(4), 163-170. DOI:10.1016/j.iatssr.2018.11.001

50. Kitov, I. O. (2021). Real GDP per capita: global redistribution of economic power. SSRN Electronic Journal.
https://doi.org/10.2139/ssrn.3776793

51. Ke, Z., & Zhang, Z. (2018). Testing autocorrelation and partial autocorrelation: Asymptotic methods versus resampling
techniques. British Journal of Mathematical and Statistical Psychology, 71(1), 96-116. https://doi.org/10.1111/bmsp.12106

52. Lanzini, P., & Khan, S. A. (2017). Shedding light on the psychological and behavioral determinants of travel mode choice: A
meta-analysis. Transportation research part F: traffic psychology and behavior, 48, 13-27. DOI:10.1016/j.trf.2017.04.020

53. Latief, R. U., Anditiaman, N. M., Rahim, I. R., Arifuddin, R., & Tumpu, M. (2023). Labor productivity study in construction
projects viewed from influence factors. Civil Engineering Journal, 9(3), 583-595. https://doi.org/10.28991/cej-2023-09-03-
07

54. Law, T. H., Hamid, H., & Goh, C. N. (2015). The motorcycle to passenger car ownership ratio and economic growth: A
cross-country analysis. Journal of Transport Geography, 46, 122-128. https://doi.org/10.1016/j.jtrange0.2015.06.007

55. Lee, L. D. D. (2019). Comparative Market and Industry Analysis of Traditional Taxi Services and Transportation Network
Vehicle Services in Metro Manila. University of the Philippines — Diliman Cesar E.A. Virata School of Business. Retrieved
from https://journals.upd.edu.ph/index.php/pmr/article/view/6576

56. Limpin, L. L. (2018). Drivers’ tactics in ridesharing economy in the Philippines. Australasian Conference on Information
Systems 2018. https://doi.org/10.5130/acis2018.at

57. Mabazza, D. (2019). Paratransit as a feeder to mass transit in Manila, Philippines.
https://doi.org/10.4337/9781788971713.00022

58. Malos, S., Lester, G. V., & Virick, M. (2018). Uber drivers and employment status in the gig economy: Should corporate
social responsibility tip the scales? Employee Responsibilities and Rights Journal, 30(4), 239-251.D0I:10.1007/s10672-018-
9325-9

59. Manaf, H. A., Mohamed, A. M., & Zahrin, Z. (2021). Exploring regulatory policies on e-hailing services in Malaysia.
Atlantis Press.

60. Martensson, H. B., Larsen, K., & Hojer, M. (2023). Investigating potential effects of mobility and accessibility services using
the avoid-shift-improve framework. Sustainable Cities and Society, 96, 104676. https://doi.org/10.1016/j.5¢s.2023.104676

61. Monchambert, G., & de Palma, A. (2014). Public transport reliability and commuter strategy. Journal of Urban Economics,
81, 14-29. https://doi.org/10.1016/j.jue.2014.02.001

62. Najiha, I., & Herman, S. (2024). Factors affecting the gig economy of labor productivity in ride hailing services. Digital
Economics Review, 1(1). https://doi.org/10.58968/der.v1i1.474

63. Napalang, Ma. S., & Regidor, J. R. (2017). Innovation Versus Regulation: An Assessment of the Metro Manila Experience
in Emerging Ridesourcing Transport Services. Journal of the Eastern Asia Society for Transportation Studies, Vol. 12.

64. Ngoc, A. M., Minh, C. C., Nhu, N. T., Nishiuchi, H., & Huynh, N. (2023). Influence of the human development index,
motorcycle growth and policy intervention on road traffic fatalities—A case study of Vietnam. International Journal of
transportation science and technology, 12(4), 925-936. https://doi.org/10.1016/j.ijtst.2022.09.004

65. Nguyen-Phuoc, D. Q., Tran, P. T. K., Su, D. N., Oviedo-Trespalacios, O., & Johnson, L. W. (2021). The formation of
passenger loyalty: Differences between ride-hailing and traditional taxi services. Transportation Research Part B:
Methodological, 148, 308-324. https://doi.org/10.1016/j.tbs.2021.04.006

66. Nguyen-Phuoc, D. Q., Vo, N. S,, Su, D. N., Nguyen, V. H., & Oviedo-Trespalacios, O. (2021). What makes passengers
continue using and talking positively about ride-hailing services? The role of the booking app and post-booking service
quality. Transportation Research Part A: Policy and Practice, 150, 367-384. https://doi.org/10.1016/j.tra.2021.06.013

67. Nishitateno, S., & Burke, P. J. (2014). The motorcycle Kuznets curve. Journal of Transport Geography, 36, 116-123.
https://doi.org/10.1016/j.jtrange0.2014.03.008

68. Olayode, I. O., Severino, A., Alex, F. J., Macioszek, E., & Tartibu, L. K. (2023). A systematic review on the
evaluation of the effects of ride-hailing services on public road transportation. Transportation research interdisciplinary
perspectives, 22, 100943. https://doi.org/10.1016/j.trip.2023.100943

69. Ong, A. K. S., German, J. D., Dangaran, P. C., Paz, J. J. B., & Macatangay, R. R. G. (2024). Service quality and customer
satisfaction analysis among motorcycle taxi transportation in the Philippines through SERVQUAL dimensions and social
exchange theory. Case Studies on Transport Policy, 15, 101139. https://doi.org/10.1016/j.cstp.2023.101139

70. Oviedo Hernandez, D., Jaramillo, D., & Nieto, M. (2021). Governance and regulation of ride-hailing services in emerging
markets: Challenges, experiences and implications.

71. Oyedepo, O., & Etu, J. (2015). Binomial logistic regression model of household motorcycle ownership in Akure, Ondo State,
Nigeria. Journal of Transport Literature, 9 (4), Page range. DOI: 10.1590/2238-1031.JTL.VON4A8

72. Park, J., & Kim, S. (2022). Building a Sustainable Digital Supply Chain: The Case of Grab. J. Syst. Manag. Sci, 12(1), 254-
272. DOI:10.33168/JSMS.2022.0118

73. Paronda, A. G. A., Regidor, J. R. F., & Napalang, M. S. G. (2017). Service characteristics of Transportation Network
Companies (TNCs) and conventional taxis in Metro Manila, Philippines. Eastern Asia Society of Transportation Studies.

74. Poi, A. W. H., Law, T. H., Hamid, H., & Jakarni, F. M. (2021). Motorcycle to car ownership: The role of road mobility,
accessibility and income inequality. Transportation research part D: transport and environment, 90, 102650.
https://doi.org/10.1016/j.trd.2020.102650

75. Pojani, D. (2020). Sustainable urban transport in Southeast Asia: making it happen. Planning for Sustainable Urban
Transport in Southeast Asia; Policy Transfer, Diffusion, and Mobility, 117-121. DOI:10.1007/978-3-030-41975-24

76. Pugel, T. (2020). International Economics Sixteenth Edition. McGraw Hill Education.
https://www.textbooks.com/International-Economics-18thEdition/9780078021770/Thomas-A-Pugel.php

ﬂ


http://dx.doi.org/10.1016/j.iatssr.2018.11.001
http://dx.doi.org/10.1016/j.trf.2017.04.020
https://doi.org/10.1016/j.jtrangeo.2015.06.007
https://journals.upd.edu.ph/index.php/pmr/article/view/6576
https://doi.org/10.4337/9781788971713.00022
https://link.springer.com/article/10.1007/s10672-018-9325-9
https://link.springer.com/article/10.1007/s10672-018-9325-9
https://doi.org/10.1016/j.scs.2023.104676
https://doi.org/10.1016/j.ijtst.2022.09.004
https://doi.org/10.1016/j.tbs.2021.04.006
https://doi.org/10.1016/j.tra.2021.06.013
https://doi.org/10.1016/j.jtrangeo.2014.03.008
https://doi.org/10.1016/j.trip.2023.100943
https://doi.org/10.1016/j.cstp.2023.101139
https://doi.org/10.1016/j.trd.2020.102650
http://dx.doi.org/10.1007/978-3-030-41975-2_4
https://www.textbooks.com/International-Economics-18thEdition/9780078021770/Thomas-A-Pugel.php

77. Que, C. (2021). Ride Safe? Social Protection and Agency in the Pandemic Experience of Angkas Drivers in Metro Manila.
https://www.academia.edu/53623957/ride_safe_social_protection_and_agency_in_the pandemic_experience_of angkas_dri
vers_in_metro_manila

78. Rayle, L., Dai, D., Chan, N., Cervero, R., Shaheen, S. (2016) Just a better taxi? A survey-based comparison of taxis, transit,
and ride-sourcing services in San Francisco. Transport Policy 45,168-178. https://doi.org/10.1016/j.tranpol.2015.10.004

79. Rith, M., Lopez, N. S., Fillone, A. M., & Biona, J. B. M. (2020). Determinants of individual vehicle type choice and energy
consumption in a heavy traffic metropolis of Southeast Asia featuring the case of Metro Manila. Engineering & Applied
Science Research, 47(1). DOI:10.14456/easr.2020.5

80. Rith, M., Roquel, K. I., Lopez, N. S., Fillone, A. M., & Biona, J. B. (2020). Towards more sustainable transport in Metro
Manila: A case study of household vehicle ownership and energy consumption. Transportation Research Interdisciplinary
Perspectives, 6, 100163. https://doi.org/10.1016/j.trip.2020.100163

81. Safiullin, L. N., Oduntsova, J. L., & Safiullin, N. Z. (2015). The theory of demand in the conditions of heterogeneity of
goods and consumers. Procedia Economics and Finance, 24, 288-295. https://doi.org/10.1016/s2212-5671(15)0066

82. Satiennam, T., Jaensirisak, S., Satiennam, W., & Detdamrong, S. (2016). Potential for modal shift by passenger car and
motorcycle users towards Bus Rapid Transit (BRT) in an Asian developing city. IATSS Research, 39(2), 121-129.
https://doi.org/10.1016/j.iatssr.2015.03.002

83. Shrestha, N. (2020). Detecting multicollinearity in regression analysis. American Journal of Applied Mathematics and
Statistics, 8(2), 39-42. https://doi.org/10.12691/ajams-8-2-1

84. Sun, S., & Ertz, M. (2021). Dynamic evolution of ride-hailing platforms from a systemic perspective: Forecasting financial
sustainability. Transportation Research Part C: Emerging Technologies, 125, 103003.
https://doi.org/10.1016/j.trc.2021.103003

85. Suthanaya, P. A., & Winaya, P. P. (2023). Analysis Factors Influencing Motorcycle and Car Ownership in Medium-Sized
Region in Developing Countries (A Case Study of Badung Regency, Bali-Indonesia). Civil Engineering and Architecture,
11(3), 1498-1511. https://doi.org/10.13189/cea.2023.110331

86. Tang, B.J., Li, X.-Y., Yu, B., & Wei, Y.-M. (2019). How app-based ride-hailing services influence travel behavior: An
empirical study from China. International Journal of Sustainable Transportation, 14(7), 554-568.
https://doi.org/10.1080/15568318.2019.1584932

87. Tenorio, B. G. V., Jog, J. A. S., Tamayo, R. C. M., & Canoy, N. A. (2017). The daily grind: A rhizomatic approach to
narratives of managing commuter stress during traffic congestion in Metro Manila. Journal of Constructivist
Psychology,32(1),63-80. https://doi.org/10.1080/10720537.2017.1410458

88. Tulchinsky, T. H., Varavikova, E. A., & Cohen, M. J. (2023). Measuring costs. The New Public Health, 797-839.
https://doi.org/10.1016/b978-0-12-822957-6.00005-3

89. Uy, W. (2022). How Does the Built Environment Influence Car and Motorcycle Ownership and Use in Metro Manila?
(Doctoral dissertation, University of Pennsylvania). Retrieved from https://repository.upenn.edu/handle/20.500.14332/48567

90. Wadud, Z. (2014). (Unintended) Transport impacts of an energy-environment policy: The case of CNG conversion of
vehicles in Dhaka. Transportation Research Part A: Policy and Practice, 66, 100-110.
https://doi.org/10.1016/j.tra.2014.04.017

91. Wadud, Z. (2020). The effects of e-ride-hailing on motorcycle ownership in an emerging-country megacity. Transportation
research part A: policy and practice, 137, 301-312. https://doi.org/10.1016/j.tra.2020.05.002

92. Wang, P., Zhang, H., & Zhang, Z. (2023). A ridesharing platform with an oversupply of drivers: Different assigning rates or
commission rates for drivers? SSRN Electronic Journal. https://doi.org/10.2139/ssrn.4539877

93. Wooditch, A., Johnson, N. J., Solymosi, R., & Medina Ariza, J. (2021). Ordinary least squares regression. In A beginner’s
guide to statistics for criminology and criminal justice using R (pp. 245-268). https://doi.org/10.1007/978-3-030-50625-4 15

94. Xiao, H., Wu, A., & Kim, J. (2021). Commuting and innovation: Are closer inventors more productive? Journal of Urban
Economics, 121. https://doi.org/10.1016/j.jue.2020.103300

95. Yapp, E., & Yeap, J. A. L. (2023). Assessing the determinants of customer-perceived value and customer satisfaction in e-
hailing services: An Importance-Performance Matrix Analysis (IPMA) Approach. Cogent Business & Management.
Advanced online publication. DOI:10.1080/23311975.2023.2191808.

96. Zhang, W. (2024). Labor Relations issues and governance in the Platform Economy: A Case Study of “online ride-hailing
drivers.” Academic Journal of Management and Social Sciences, 7(1), 31-33. https://doi.org/10.54097/e9zdnx07

97. Zhong, Y., Yang, T., Cao, B., & Cheng, T. C. E. (2022). On-demand ride-hailing platforms in competition with the taxi
industry: Pricing strategies and government supervision. International Journal of Production Economics, 243, 108301.
https://doi.org/10.1016/j.ijpe.2021.108301

—I



https://www.academia.edu/53623957/RIDE_SAFE_SOCIAL_PROTECTION_AND_AGENCY_IN_THE_PANDEMIC_EXPERIENCE_OF_ANGKAS_DRIVERS_IN_METRO_MANILA
https://www.academia.edu/53623957/RIDE_SAFE_SOCIAL_PROTECTION_AND_AGENCY_IN_THE_PANDEMIC_EXPERIENCE_OF_ANGKAS_DRIVERS_IN_METRO_MANILA
https://doi.org/10.1016/j.tranpol.2015.10.004
http://dx.doi.org/10.14456/easr.2020.5
https://doi.org/10.1016/j.iatssr.2015.03.002
https://doi.org/10.1016/j.trc.2021.103003
https://doi.org/10.1016/j.trc.2021.103003
https://psycnet.apa.org/doi/10.1080/10720537.2017.1410458
https://repository.upenn.edu/handle/20.500.14332/48567
https://doi.org/10.1016/j.tra.2020.05.002
https://doi.org/10.2139/ssrn.4539877

