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Abstract

Environmentally Sustainable Transport (EST) considers the transport system
in a way that meets social, economic, and environmental objectives. The Philippines
National EST Strategy (2011) provided actions for the national and local governments
to improve public health, manage air and noise pollution, integrate land use
development, and provide safe public transportation that uses environmentally friendly
modes and promotes walking and cycling in cities. However, barriers to implementation
included the lack of appreciation and limited planning capacities. This research aims
to communicate EST as part of the local planning process and explores its applications
to support local public transport route planning. The study proposed a concept of
sustainability in developing countries and clarified the linkages between EST and the
Philippines Public Transport Modernizations Program. During the COVID-19 pandemic
lockdowns, transport mobility responses included walking and cycling, the creation of
bicycle lanes, and improvements to public bus transport systems, which are
components of EST. Sustainable transport indicators from academic literature were
selected using the term frequency-inverse document frequency (tf-idf), a statistic in text
mining that shows the importance of words to documents. Topic modeling explored the
categories that represent sustainable transport indicators and found that transport
planning and walkability indicators are the most relevant topics. Transportation experts
confirmed the applicability of EST indicators in local city planning. The selected
indicators are related to the transport system, investments, accessibility, customer
accessibility and satisfaction, and comprehensiveness of planning. It is recommended
to integrate the investments in the profiling stage, accessibility in the demand analysis,
and customer satisfaction in monitoring and evaluation of public transport systems.
Lastly, comprehensive transport planning can be applied as the main indicator in

preparing local public transport plans.
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1. Chapter I: Introduction

Environmentally Sustainable Transport (EST) in the Philippines is "transport
development that meets the needs of the present without preventing future generations
from meeting their needs" (DOTr and DENR, 2011). The national strategy recognized
the importance of an efficient and reliable transport system for delivering sustainable
development. The main goals of the EST strategy are (1) to reduce transport sector
energy consumption, greenhouse gas (GHG), and air pollution and (2) to promote
environmentally sustainable transport systems with low carbon intensity. Local cities
are at the frontline of EST. Strategies, indicators, and action plans involving national
government and local cities are formulated to address key challenges on public health,
vehicle emissions, transport planning and travel demand management, non-motorized
transport, road safety, land use planning, awareness, and public participation. While
policies are in place, there are still longstanding challenges of planning capacities,
funding, and lack of leadership interest in EST. The Department of Transportation
(DOTT) launched the Public Transport Modernization Program in 2017. It promotes a
restructured, modern, well-managed, environmentally sustainable transport system.
DOTr called on cities to prepare transport route plans that will be the basis for providing
new public transport in their localities. Previously, only the Transport Department could
plan public transport routes. This change featured a bottom-up participatory planning
process to provide need-based services and emphasizes aligning local city

development and land use plans with the transport route plan.

1.1. Background and motivation

The Philippines is moving toward a restructured, modern, well-managed,
sustainable transport system to reduce reliance on private vehicles. The Department
of Transportation's flagship Public Utility Vehicle Modernization Program (PUVMP)
aims to meet this goal. PUVMP introduced simultaneous reforms to modernize vehicle

fleet, rationalize public transport routes, and engages public transport route planning
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with local cities nationwide. These programs target the longstanding problems of
limited and poor quality public transport services and vehicles, air pollution, and
increasing private vehicle use, which is common in many developing countries. The
PUVMP enhances the quality and attractiveness of the road public transport sector.
Sustainable road transport is necessary for the Philippines since 98% of passenger
traffic and 58% of cargo movement rely on the road sector (ADB, 2012). The road
public transport system is important to the economy as highlighted by 18.8 million daily
trips in Mega Manila (Metro Manila, Bulacan, Laguna, Rizal, and Cavite province).
About 70% of these commuter trips use jeepneys, buses, and tricycles. This figure is
estimated to increase to 22.5 million trips by 2030 (JICA, 2015). The economic costs
of traffic congestion in Metro Manila are estimated at 3.5 billion Philippine Pesos per
day by JICA (2015). The transport system has a poor quality road network and
infrastructure with a lack of intermodal connectivity for transfers and the absence of
quality urban transport systems. Weak governance and institutional capacities in the
sectors, limited private investment in transport infrastructure, rapid urbanization and
motorization and the negative externalities of traffic congestion and air pollution are
among maijor problems (ADB, 2012; Gaabucayan-Napalang, 2016; Lidasan, Espada,
& De Leon, 2010). Traffic congestion is generally considered an economic loss and a
problem caused by too many buses on the road instead of systematic problems caused
by poor road network conditions, economic concentration, and lack of efficient public
transport facilities (Boquet, n.d.; Yee, 2003). The Transport Department issued a
moratorium on accepting public transport applications in Metro Manila and provincial
bus routes coming to the capital (Department Order no. 2010-21), citing the congested
road conditions in the capital as the main reason, and was later implemented
nationwide. New franchises would be open after the public transport route
rationalization for buses and jeepneys is complete. However, the rationalization was
challenged by the absence of data and technical capacities to conduct rationalization

since public transport authorities are most involved in fare-setting (Tiglao and Patdu,
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2007). Another restriction on public transport operations is apprehending ‘colorum,' or
the local term for public transport vehicles operating without permission (Memorandum
Circular no. 2020-88). Due to limited transit options, colorum vehicles take passengers
to and from business centers in morning and evening peak hours, operating point-to-

point services similar to the 10-18 seater UV express services.

In Southeast Asian cities like Manila and Jakarta, authorities prefer bus
restrictions instead of discouraging private motorization. Public transportation is rarely
considered a component of an environmentally sustainable transport system (Barter,
Kenworthy, and Laube, 2003; Mateo-Babiano, 2014; Perez, Ng, and Tiglao, 2021; Yee,
2003). Metro Manila and some cities continue to implement license-plate-based vehicle
restrictions in an attempt to reduce traffic congestion, despite research showing it is
ineffective in both reducing congestions and not having significant effects on reducing
air vehicular air pollution (Regidor, 2013; Salvanera, Sibayan, Tan, and Rosete, 2016).
These actions push commuters toward the attractiveness of private motorization. The
failure to recognize the dependency of the poor sector on public transport, including
informal transit, and the absence of support for quality public transportation also
negatively affect environmental air quality, road safety, and economic growth (Mateo-
Babiano, 2016; Yee, 2003). The low-quality engines of buses and jeepneys, coupled
with long commuting distances brought about by urban sprawl, are among the
contributors to CO2 emissions where sustainable transport policies need to consider
not only the vehicles but also the effects of urban sprawl (Andong and Sajor, 2014).
The demand for mobility in cities will find ways, as emphasized by the continued high
demand for public transport and the proliferation of colorum vehicles. These are signs

that mobility is persevering but at the cost of unsustainability.

1.2. Statement of the problem
The Public transport modernization program is an opportunity to apply the EST

concept to support local cities in creating demand-driven, environmentally sustainable
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transport plans. This research explores how EST can support public transport planning
aims to understand how the EST concept and indicators can support local cities in
preparing data-based transport plans that will serve as the basis for the national
government to provide demand-based public transport services. Public transportation
networks in the Philippines remained relatively unchanged despite rapid urbanization

and the PUVMP will address the lack of efficient quality public transportation services.

Before the Public Transport Modernization Program, road public transport
routes are suggested by the private sector. These route service plans are submitted
and evaluated by the Transportation Department and, if approved, will be operated as
public transport routes using buses, jeepneys, or utility vehicles (UV) express. The
system was halted in 2011 when a moratorium was placed on new transport routes,
subject to the rationalization of the public transport network. Traffic congestion in the
capital and negative externalities on air pollution were among the reasons the
Transport Department placed the moratorium. All new applications for road-based
public transport routes were not accepted. In effect, commuters were left to manage
the existing limited and poor-quality services. At the same time, those who can afford
to purchase private cars and motorcycles continue the cycle of insufficient public

transportation and increasing motorization.

The Public Transport Modernization Program aims to improve the transport
system by providing the responsibility of route identification to local governments.
Cities and municipalities are mandated to prepare local development plans and are
knowledgeable of the needs of their local areas. It is expected to address the long-
overdue public transport supply gap problems, but yet another challenge emerged:
local cities struggled to prepare transport plans due to lack of capacity and funding
constraints. National transport policies need practical actions to support the application

of environmentally sustainable transportation systems.
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1.3. Objectives of the study
This research discusses the applicability of the EST concept and indicators to
support local cities in formulating local public transport route plans. The main objective

includes three specific objectives:

1) To clarify and illustrate linkages of EST with the public transport
modernization program, using the theory of sustainable development

(environment, social, and economic);

2) To demonstrate a process for selecting representative sustainability
indicators using topic modeling, and propose a set of indicators that can

quantify an environmentally sustainable transport plan; and

3) To assess the Philippines’ transport policy, funding, and planning guidelines,
by comparing it with the proposed indicators, and recommending guidance
for applying EST using an indicators data template for preparing

sustainable transport plans.

The first objective will propose a model of EST and attempt to localize an EST
concept for developing countries. Objective two will select indicators from a bottom-up
identification of categories representing sustainability in literature. The final objective
will introduce the indicators and potential data sources template and propose to be
used by cities for preparing transport plans. The overall expected outcome of this
research is to center EST concept and indicators in the city planning to prepare
scientific and data-based transport plans to submit to the government. The latter will
be able to provide demand-based public transport services, and the users will generate

data and feedback systems in the next planning system.

1.4. Significance of the study
There is no standard definition and indicators of sustainable transportation.

Without a commonly agreed concept of EST, it becomes difficult for planners to apply
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indicators in actual practice. In effect, research on sustainable transport indicators has
focused on developing a set of measurements based on individual needs. The
research addresses this gap by proposing a baseline sustainability concept in
developing countries and validated this with small and medium cities and municipalities.
Another academic contribution is demonstrating a process for selecting representative
indicators in the existing literature to clarify a representative understanding of
sustainable transportation. This research explored representative sustainable urban
transport indicators in literature, identified potential data sources, and verified them for
policy integration. Unlike previous studies, it contributes a combined image of
sustainability indicators instead of proposing a new set of indicators from case studies,
using existing policies to communicate the application of EST in the Philippines and
primarily contributes to the national government by examining ways to support the
implementation of local public transport planning. It demonstrates a case study to apply
sustainable transport planning frameworks within the capacity and challenges of the
Philippines and can contribute lessons to other developing countries facing similar

challenges.

1.5. Scope and limitations

This research focuses on the linkages between environmentally sustainable
transportation and public transport route planning by assessing Philippine policies from
the national level. The case study considers cities outside the Metro Manila areas
included in the Public Transport Modernization Program. Data collection and
availability are a universal challenge in developing countries. The research relies on
academic publications and national and development policy documents as the primary
data sources, followed by questionnaire surveys, local and national government key
informant interviews, and expert validation. This research began during the COVID
pandemic, when the Philippines was in lockdown from March 2020 to November 2021,

making field visits and primary data collection not possible. Lockdowns also affected
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mobility patterns, and restrictions on public transport services affected local conditions.
Additionally, the 2022 national and local elections are another limitation. The COVID
pandemic changed the mobility landscape globally, and it is important to recognize the
impacts in this research, which also highlights the problems and possible solutions
involving sustainable mobility. The study examined the acceptance and applicability of
EST principles as COVID mobility responses in the Philippines. This study recognizes
the importance of socio-economic impacts on public transport operations, particularly
the displacement of jeepney drivers and other operators due to the lockdowns and

public transport restrictions.

The ambitious goals of the PUVMP gained attention for researchers to study
transport modernization from the following perspectives: state-led sustainability
transitions, social equity and global south studies (Sunio, et al. 2019 & 2020; Mateo-
Babiano, et al., 2020), electric vehicles as sustainable public transport (Aagaton, et al.
2019 & 2020), public transport jeepney operations, driver employment, and investment
(Lagumbay, et al. 2018; Tacderas, et al. 2021; and Malasique, et al. 2022), and
modeling public transport service quality (Tiglao, et.al, 2020). The mentioned studies
focus on industry and governance transitions and vehicle modernization. On the other
hand, the engagement of local cities in public transport route planning is yet to be

studied and is the focus of this research.

1.6. Organization of the study

This dissertation has eight chapters, shown in Figure 1-1. This chapter
introduced the public transport situation in the Philippines which motivates this
research. This introduction presented the problem, research hypothesis, scope and

limitations and expected research contributions.

Chapter two is the literature review and shows the history of sustainable
transportation and explores the basis for applying sustainability assessments at the

developing country even when basic development needs (ex. public transport systems)
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are yet to be established. Literature review on sustainability definitions, applications,
frameworks, sustainable transport assessments, and public transport planning
research are presented. It aims to show the common framing of sustainability
(sustainable development) and sustainable transport (environmentally sustainable

transport). This research uses both terms interchangeably.

Chapter three presents the research framework, and Chapter four presents the
methodology and analysis frameworks used in this study. There is some overlap with
the discussions of the chapters since the framework and methodology are linked.
However, it was separated to introduce the specific tools used in the analysis, as found

in the fourth chapter.

Chapters five, six, and seven are empirical chapters based on the three
objectives of the research. Chapter five presented a proposed sustainability model and
used images to clarify the concept of EST. It investigated transport mobility responses
in the Philippines at the start of the lockdowns and explored Filipino people's
awareness of EST concepts. Chapter six examined potential categories for sustainable
transport indicators in literature and selected indicators that represent a combined
understanding of sustainable transport. Chapter seven is a case study to assess the
Philippines' policy, funding, and guidelines. It compares the selected indicators with
the transport planning manual and identifies potential data sources for measuring
transport sustainability. A second part of the chapter involves validation from local cities

and transport experts regarding the results of the first and second objectives.

Chapter eight summarizes the study's findings and implications for the research
objectives. It concludes the significant outputs of the research and recommends
improvements for the transport planning guidelines in applying EST. Contributions and
limitations of the research will be presented again with suggested directions for future

research.
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Chapter 1
Introduction

Chapter 2
Literature Review

Chapter 3
Research
Framework

Chapter 4

Methodology

Chapter 5
EST in the Philippines

Chapter 6
Selecting EST Indicators

Chapter 7
Case Study

A

Chapter 8
Conclusions and
Recommendations

Figure 1-1 Organization of the study
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2. Chapter Il: Literature Review
2.1. Environmentally Sustainable Transport

Sustainability (sustainable development) refers to “development that meets the
needs of the present without compromising the ability of future generations to meet
their own needs” as defined in the Brundtland Report “Our Common Future” and World
Commission on Environment and Development (WCED, 1987). The sustainability
concept gained worldwide recognition in the 1992 Earth Summit Rio Declaration on
Environment and Development also called as Agenda 21. Agenda 21 called on both
developed and developing nations to participate in environmentally sustainable
development (UNCED, 1992) and it recognizes that countries need to consider
environmental sustainability in achieving its development goals. Voluntarily, nations
are to prepare localized policies to address sustainable development at the national
and local levels. Agenda 21 is an agreement among countries, but it also encourages

the private sector to be involved in eco-sustainable businesses.

In 1994, the United Nations Framework Convention on Climate Change and its
Protocols (UNFCCC) was established as an international effort designed to address
the impacts of climate change. This was followed by the Kyoto Protocol (1997) that
called for greenhouse gas (GHG) emission reduction targets. The Global cooperation
on transport and the environment gained attention with the Vienna Declaration of the
United Nations Economic Commission for Europe (UNECE) in 1997. And brought
attention to the important role of transport in achieving sustainability with the concept
of environmentally sustainable transport where (transport) “does not endanger public
health or ecosystems and meets needs for access consistent with (a) use of renewable
resources below their rates of regeneration, and (b) use of non-renewable resources

below the rates of development of renewable substitutes” (OECD, 2000).

The Organization for Economic Co-operation and Development (OECD) EST

Guidelines called on global responsibility and co-operation for sustainable
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development. The Ministry of the Environment of Japan is the partner in promoting
Environmentally Sustainable Transport (EST) in the Asian Region. In 2005, the Japan
Ministry of the Environment and the United Nations Regional Development Center
(UNCRD) established the Asia EST Forum. Prior to the formal establishment, The
Philippines hosted the Manila Policy Dialogue on Environment and Transport in the
Asian Region, called the Manila Statement (2004). The Manila Statement formally
agreed to establish the Asia EST Regional Forum and requested the UNCRD to
coordinate and support its activities. It recognized the need for strategic planning at the
regional, national and local levels. Asian countries should work together to address the
negative externalities of transportation, such as air pollution and health problems. The
Asia EST Forum calls on member countries to discuss and share information on EST
policies and invites Government Officials and experts in environmental and
transportation fields, creating a venue to seek advice and foster support for adapting
EST. The Forum has four main activities: 1. Policy and information sharing of EST; 2.
Providing advice from environmental and transport academic experts; 3. Supporting
the development of national EST strategies and action plans in developing countries
and support for realizing action plans through international cooperation. And 4.
Establishing regional actions, initiatives and collaboration to promote EST. The
Philippines became the first member country to develop a National Environmentally

Sustainable Transport Strategy in 2011.

2.2. Definitions of sustainability

The Brundtland Report “Our Common Future” introduced sustainability to focus
on providing for the needs of the present and future. There is a general recognition of
the Brundtland Report and sustainable development to include the environment,
society, and the economy. It initiated a global acknowledgment of sustainable
development and became widely used in national policy, research, and business.

Unlike the title of the report, the concept of sustainability does not have
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one common definition. This is also considered for environmentally sustainable
transport, where there is no standard definition (UNCRD, 2012). The OECD proposed
a definition where environmentally sustainable transport is “fransportation that does
not endanger public health or ecosystems and that meets needs for access consistent
with (a) use of renewable resources that are below their rates of regeneration, and (b)
use of non-renewable resources below the rates of development of renewable
substitutes” (OECD, 2002). Related to this definition Wiederkehr, et.al. (2004)
suggested EST shares the broad definition of sustainable development and describes
a sustainable transport system that can move goods and services that are viable to the

environment, society, and economy.

Nijkamp (1994) clarified transportation is not solely directed to environmental
impacts but has much to do with both economic and social pillars. As economic
progress cannot do without the movement of people, goods, and services, it goes
without saying transport is a vital component of sustainable development. Beatley,
1995 suggests the word “sustainability” is used to guide professional practice. There
is also no universally accepted definition of sustainability, sustainable development, or
sustainable transport (Beatley, 1995). Goodland (1995) discussed the concept of
environmental sustainability as an overlap with social and economic sustainability, but
distinctly different. Inputs necessary for basic social needs and economic growth are
sourced from the environment. This relationship implies stress on the environment that
can make it difficult to recover. Goodland considers an environmentally sustainable
system where the natural capital is maintained, balancing inputs and outputs, and
recognizes due to the nature of economic growth and social development, this can be
hardly seen in actual practice. In the real world, a balancing act where economic growth
will provide trickle-down effects to support society, and find ways to clean up the

environment, this ‘natural allegiance’, cannot be found in practice (Banister, 2005).
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The attractiveness of the sustainability concept transcended different sectors
with different sectors providing variations of interpreting the definition. Miller, et.al.,
2016 classified sustainability definitions as aspirational (general guidance for
sustainability and transport) or objective-oriented (specific measurements for a system
to be sustainable). Aspirational definitions are shown in the example by Black, (2010)
which references the Brundtland definition of “transportation that satisfies the current
transportation and mobility needs without compromising the ability of future
generations to meet those needs”. On the other hand, an objective definition uses
specific measurements for sustainability. The points raised by Goodland (1995) and
Bannister (2005) can be observed in the definition of the Centre for Sustainable
Transportation (CST, 2005) where a sustainable transport system 1) allows for the
basic needs of individuals, companies, and society to be met safely and in a manner
consistent with human and ecosystem health, and promoting equity within and
between successive generations; 2) is affordable, operates fairly and efficiently, offers
a choice of transportation mode, and supports a competitive economy, as well as
balanced regional development; 3) limits emissions and waste within the planet’s ability
to absorb them, uses renewable sources at or below their rates of generation and uses
non-renewable resources at or below the rates of development of renewable
substitutes while minimizing the use of land and the generation of noise. Dallmann and
Huizenga, 2010 adapted the CST definition to consider the three dimensions of
sustainability: social, economic, and environmental with the abovementioned features.
And added 4) is designed in a participatory process, which involves relevant
stakeholders in all parts of the society (degree of participation). A low-carbon,
sustainable transport reduces short and long-term negative impacts on the local and
global environments, has economically viable infrastructure and operation, and
provides safe and secure access for both persons and goods (Dalkmann and Huizenga,

2010). Another perspective that considers the spatial and time-bound attributes of
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sustainability in planning is that sustainable planning means local, short-term decisions

are consistent with strategic, regional, and global, long-term goals (Litman, 2011).

Alternatively, the issue of the definition should not be considered a problem
(Costanza and Pattern, 1995). Prevailing sustainability definitions describe the ideal
future, rather than debating definitions, research should focus on how to achieve this
desired future. Sustainability should be concerned with (1) what system persists, (2)
how long can it last, and (3) when can it be assessed that the system persisted.
Sustainability is often used as a compromise for competing interests this general
definition posts more questions on what is to be measured and managed (Kates, et.al
2005). Most definitions of sustainability consider what is desirable, convenient, and
measurable for the user group (OECD, 2000; Litman, 2011; White, 2013; Vasquez, et.
al 2018). Jeon and Amekudzi (2005) concluded there is no standard definition for
transportation sustainability. In a study on characterizing sustainable transport and
sustainability, mission statements from 15 Departments of Transportation in the United
States and 16 sustainable transport initiatives from the United States, Canada, United
Kingdom, and New Zealand, revealed a pattern in describing sustainable transport as
“effective and efficient in providing its users with equitable and safe access to basic
social and economic services, should promote economic development, and not be
harmful to the environment’. A practical consideration for sustainable transport and
infrastructure should consider 1) what is the right vision for a particular community and
2) how can this community most effectively achieve this vision? (Jeon and Amekudzi,
2005). The latter direction of sustainability definitions is observed to move from the
environmental resource use to the concept of a sustainable society. Sustainability as
defined to continue the capacity for the long-term future generations show a focus on
sustainable societies, where it is expected each individual has the right to a “better
quality of life”. The challenge for sustainability is how to separate social progress and

economic growth from the expected negative environmental impacts (Litman, 2017).
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In summary, definitions of sustainability involve the three dimensions of
environment, society, and economy. It involves, time-frames and spatial attributes.
Planning for sustainability considers the vision of a desired future for the users,
involves participation from stakeholders, and expects sustainability will improve the
quality of individual members of society. All these considered illustrate a
comprehensive understanding of sustainability. It is considered a broad definition of
sustainable transport and conversely, when sustainable transport only considers the
negative impacts of motorization on the environment, it is a narrow definition (Zhao,

et.al, 2020; Litman, 2011).

2.3. Applying sustainability in transport

Sustainability is applied to address the negative externalities of transportation.
Banister (2005) presented unsustainable transport in the context of cities and
development. The increasing trends in rapid motorization are commonplace in
developing countries even where less road space is available, car ownership rates are
increasing. The most common symptom of this trend is traffic congestion associated
with higher pollution emissions, economic productivity loss, and lower quality of life.
Most developing countries do not have basic infrastructure and investing in roads has
a strong impact on accessibility and it is not desirable to accommodate the expected
demand for motor vehicle travel. Policies should consider seven basic principles to
reduce the unsustainable impacts of transport. These include 1) reducing the need to
travel 2) limiting car and road freight use in urban areas, 3) promoting energy-efficient
modes for passenger and freight, 4) reducing noise and vehicle emissions at source,
5) promoting environmentally friendly vehicles, 6) improving pedestrian safety for all
road users, and 7) improving the attractiveness of cities for all residents, workers,
shoppers, and visitors (Banister, 2005). Kennedy, et.al (2005) view transportation and
land use as currently unsustainable, and to address it prescribed four pillars that

support the three dimensions of sustainability that are needed to achieve a more
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sustainable future. The four pillars provide clarity to the factors that can be changed

and are supporters to achieve sustainable transport systems.

1. Governance — refers to the effective governance of land use and

transportation
2. Funding — refers to fair and efficient, stable funding
3. Infrastructure — refers to strategic infrastructure investments
4. Neighborhood — refers to neighborhood design

Sustainable transport is a widely acknowledged necessity of cities. Social and
economic activities, through the movement of goods and services negatively impact
the environment Considering the application of sustainable transport in countries, nine
key challenges in the transport sector were identified: air pollution, climate change,
congestion, energy intensity, and natural resource consumption, energy security,
equity of access, habitat fragmentation and land consumption noise, and road safety.
Addressing one of these challenges will have significant co-benefits as these impacts
are strongly connected. Governments can utilize indicators to measure the outputs of

actions that aim to address these challenges (Bongardt, et. al, 2010).

Related to indicators, Litman (2010) introduced a starting point of ten key
indicators for sustainable transportation. The indicators are consistent with the
definitions of sustainability discussed in the previous section and show the importance
of governance in enacting policies and also involving a participatory decision for

transport policies and projects.
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Table 2-1 Ten key indicators for sustainable transport

Dimension/Indicator

Environment

1. Land consumption by transport
infrastructure (as % of total
surface)

2. Transport GHG emissions per
capita

3. Percentage of population affected
by local air pollutants

Social (Equity)

4. Road fatalities

5. Modal share of public transport
and NMT

6. Share of transport cost from total
household expenditure

Economy
7. Minimum taxation on fuel

8. Transport investments by mode
9. PKT/TKM per unit GDP

Governance
10. Participatory transport planning

Goal

Avoid sprawl and destruction of the environment
by transport infrastructure

Reduce transport contribution to climate change

Reduce detrimental effects on human health and
the environment

Reduce the number of people killed or injured in
road traffic accidents

Foster transport modes that are both accessible
for a large part of the population and
environmentally sound

Provide affordable transportation for all
members of the society

Consider the external costs caused by
transportation based on fossil fuels (especially
road traffic)

Prefer transport modes that are accessible and
environmentally sound

Decouple economic growth from transport
demand

Involve the public in the decision process for
transport policies and projects

Source: Litman, 2010. Adapted from Bongardt, et.al. 2011.

Public transport applications to the sustainability focus on providing efficient
systems that can become alternatives to private car use. Previous discussions clarified
the role of transport in both driving and hampering sustainable development. Public
transport is recognized as a key component of sustainability and a tool to limit the
negative impacts of car dependence in cities (Miller, 2016). The concept of the transit
leverage effect was proposed by Newman and Kenworthy to demonstrate the
significant impact of public transport where increasing the transit use per capita will
exponentially reduce the use of cars per capita. Where car trips consider one purpose,
public transport users can link multiple trip purposes by walking to and from public

transit called “trip-chaining”. This represents small increases in public transport that
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can help to mitigate car use (Newman and Kenworthy, 2015). Public transport also has
additional effects of influencing businesses and people to adjust location behavior,
influencing households to give up the car for public transport, and public transport

users to walk or use cycling to reach public transport stations or stops.

2.4. EST application in developed and developing countries

Sustainable transportation actions in developed countries focus on regulating
private vehicles through fiscal policies such as congestion charging and infrastructure-
related high occupancy vehicle (HOV) lanes and toll roads. Developing countries
consider introducing road-based public transport systems such as bus rapid transit
(BRT). The table below briefly introduces some EST actions conducted in developed

and developing countries and cities.

Table 2-2 EST in developed and developing countries

EST Actions Developed Developing
Car-free days Dortmund (Germany) Bangkok (Thailand)
Fukuoka (Japan) Pasig (Philippines)
Car sharing / UK, USA, Germany,
Car pooling Fukuoka (Japan)
Emission standards Europe Bangkok (Thailand)
Private Beijing and Shanghai
vehicle (China)
related License plate bidding Singapore Shanghai (China)
system
Park and ride UK, USA, Singapore
Road pricing / toll London (UK),
charges / congestion Singapore
charge / HOV lanes
Bicycle network and Denmark, London (UK) lloilo and Pasig
pedestrian facilities (Philippines)
Land use | Bus rapid transit Los Angeles (USA) Curitiba (Brazil), Bogota
planning | (BRT) (Colombia) Jinan (China),
integration Jakarta (Indonesia)
and public | Public transport Japan, Singapore,
transport | systems integration Hong Kong
Travel awareness Australia,
initiative Sapporo (Japan)

Sources: (Matsumoto, et.al 2007; Santos, et.al 2010; Garcia, et.al, 2022)
The EST actions are grouped as regulatory measures for private vehicles and

includes restrictions on vehicle use (car-free) and purchasing vehicles using the license
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plate bidding system in Singapore and Shanghai. It is worth noting developed countries
have higher motorization rates and integrated public transport system options
compared to developing country counterparts (Santos, et.al, 2010). Additionally,
developed countries have clear economic policy instruments in place to promote EST.
Elvik and Ramjerdi (2014) studied successful EST promotion can be achieved through
policies related to (1) prices of motor fuel; (2) congestion charges; (3) toll schemes:
and (4) reward systems for drivers to cha