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Preface

The concept of sustainable transport development was conveyed in the global arena, the United Nations
Conference on Environment and Development (UNCED) or also known as the “Earth Summit,” held in Rio de Janeiro,
Brazil, during June 20-22, 2012. Attended by state leaders, the Earth Summit aimed to outline strategies for
environment and development in all fields for world community to further abide by in the future, highlighting
promotion of a policy on sustainable development that supports habitation and social services. Also addressed at
the summit was the promotion of inexpensive and sustainable transportation with an awareness of the importance
of mixed use planning and the promotion of non-motorized mobility by promoting development of infrastructure
for sidewalks and bike lanes and promoting sustainable transport or green transport, which develops and utilizes a
transport system with little environmental impact, whether in areas surrounding the transport systems such as
pollution around roadways and railways or in the overall urban areas. Apart from alleviation of environmental impact
from commuting, these measures also help to enhance traveling flexibility, reduce economic losses and mitigate

other problems, notably road accidents.

With the support of the Ministry of Energy’s Energy Conservation Promotion Fund, OTP launched a project
study on promotion of non-motorized transport (NMT) and improvement of public transport connectivity for
sustainable and environmentally friendly transportation by engaging a consortium of consultants, consisting of
(1) Green Infrastructure and Transport Technology Research Center, Faculty of Engineering, Chiang Mai University, (2)

Thammasat University Research and Consultancy Institute, and (3) Naresuan University, to conduct the project study.

The project aims to push for urgent measures to promote NMT in the immediate term, hoping to directly
reduce volume of unnecessary commuting or minimize motorized transport distance, thereby leading to a shift to

energy-efficient and eco-friendly modes of transportation.
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Executive Summary Report

With the support of the Ministry of Energy’s Energy Conservation Promotion Fund, OTP launched
a project study on promotion of non-motorized transport (NMT) and improvement of public
transport connectivity for sustainable and environmentally friendly transportation by engaging a
consortium of consultants, consisting of (1) Green Infrastructure and Transport Technology
Research Center, Faculty of Engineering, Chiang Mai University, (2) Thammasat University Research

and Consultancy Institute, and (3) Naresuan University, to conduct the project study.

The project aims to push for urgent measures to promote NMT in the immediate term, hoping

to directly reduce volume of unnecessary commuting or minimize motorized transport distance,
thereby leading to a shift to energy-efficient and eco-friendly modes of transportation.

Non-motorized transport (NMT) refers to the kind of transport powered

’\- l.'
'\ ‘, by humans or other living things, including walking, running, use of roller
!W! shoes, bicycling, tricycling, horse carriage and handcart. These modes of
‘ b _ '

transportation help to eradicate pollution created by combustion of fuels in
vehicle engines, and are accordingly deemed as the most environmentally
friendly means of transport. Apart from helping to reduce pollutant
emissions from fuel combustion and solve traffic congestion problems, NMT
can be of benefit to commuters themselves since most kinds of NMT also
provide recreation, leading to a travel with fun and health benefits. Some
commuters apparently opt for cycling or walking rather than driving a car,
recognizing this mode of travel as a fun activity and a form of physical
exercise
Modes of NMT under study This project study focuses on public transport
connectivity and cycling.
® Public transport connectivity concentrates on facilitation of transport
network connection for commuters and provision of an easy access to

mass transit systems without reliance on motorized transport.

® (Cycling is a study on designing and development of bike lanes and other
cycling facilities and also on planning for promotion of bicycle culture
development.

® Walking accentuates designing and development of sidewalks to
promote walking, notably in the mass transit network connection areas

and the target areas for bikeway development.
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“Problems and Obstacles”
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Environment and Energy Situation

Today, Bangkok’s population already exceeds 15 million persons and tends to grow annually. Such
population growth relates directly to traveling demand. It is estimated that more than half of the total 17
million trips in Bangkok and its vicinities are travels by private vehicles.
With ever-increasing percentage of private cars, over the past 20 years
number of automobiles in Bangkok has grown by an average rate

of 4% a year, while road space has not increased in line with such

5 N \ ) _ ' -
. dz::;:'e"x‘ga‘;;g:::m ¥ growing number of vehicles, leading to deficiency of road space to
t in increasing demand for . . .
Y roads,generating a vicious accommodate the ongoing increase in traffic volume. The gap
l‘, Ccycle in transport sector.

between traffic volume and road space is increasingly widened,

considering that number of car registrations in Bangkok and its

vicinities rises by more than 700 units per day.

The key factor is a lack of sustainable transport that emphasizes
safety, environment friendliness, accessibility, efficiency and less reliance on limited resources such as fuel oils.
Previous transportation system development concentrated primarily on road network expansion. Moreover,
the government-initiated projects were conducive to greater preference for commuting by cars, while such

other modes as public transport, walking and bicycling were not adequately developed.

By global average, CO; production

@
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Road accident in Thailand has become a threat to its people’s quality of life and tarnished the country’s image, thus requiring
a prompt remedial action. Based on the Global Status Report on Road Safety 2013 revealed by representatives of World Health
Organization (WHO) attached to Thailand, the rate of fatality from road

accident in Thailand climbed to the third place in the world. Thailand ranks 6 in the world

for highest ',.M’
Thailand’s road traffic death rate reached 38.1 persons per 100,000 population, = read traffic BEATH RME h‘

trailing after Niue Island and Dominican Republic. The country registered a total i

number of 13,766 reported deaths from road accident, of which 79% were

Bl A couple of UK cyclists [l With growing awareness,
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in Thailand after
visiting 23 countries
on a cycling trip

males and 21% females, with economic losses equal to 3% of GDP.
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Statistical summary

® Number of automobiles in Bangkok grew by an average rate of 4% a year, while road space has not increased in line with such
growing number of vehicles (2013 records).

®  Number of car registrations in Bangkok and its vicinities rose by more than 700 units per day (2013 records).

® Energy consumption in Thai transport sector was as high as 35.5% (13.5 million tons of crude oil equivalent or worth THB 309
billion) and is likely to be on a rise (2013 records).

® Twenty-seven percent of accident-related deaths across the world were “pedestrians” and “cyclists.” Especially in middle-
income and low-income countries, the number of such deaths was almost three quarters of the total fatalities, while in some
countries the proportion reached 75%. The government of each country must take into account the enhancement of safety
for those vulnerable groups (Global Status Report on Road Safety 2013).

® The global statistics 2013 suggested that there were 1.24 million people dying each year from road accident and number of
vehicle registrations all over the world increased by 15%. Despite that, the total world population of 1.6 billion people in 88
countries have proven that during 2007-2010 (B.E. 2550-2553) each country could save a considerable number of their citizens
from road traffic death (Global Status Report on Road Safety 2013).

® |n 2013, vehicle registrations in Thailand (data before the first car buyer incentive scheme) consisted of 9,887,706 four-wheeled
cars, 17,322,538 two-wheeled and three-wheeled vehicles, 816,844 heavy trucks, 137,943 buses, and 319,798 units of other
types of vehicles. There were a total number of 13,766 reported deaths from road accident, of which 79% were males and
21% females, with economic losses equal to 3% of GDP.

® Based on the accident-related death report from Bureau of Policy and Strategy, Office of Permanent Secretary, Ministry of
Public Health, B.E. 2554 (2011), the number of deaths caused by road traffic, including all kinds of vehicles and pedestrians,
was as many as 13,766 persons.

® Thailand’s road traffic fatalities, as forecast by WHO in 2010, were as high as 26,312 persons, representing a rate of 38.1 deaths
per 100,000 population.

® Based on the 2014 “World Health Rankings,” Thailand ranks sixth for highest road traffic death rate.

® A Thai RSC report shows that the accumulative road accident statistics in 2013 included a total of 410,219 accident cases with

405,282 injuries and 4,937 deaths.
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“Current constraints on NMT Promotion”

® |ack of infrastructure and facilities to ensure adequate and efficient transport connectivity.

® |ack of holistic public relations and two-way communications to disseminate information and keep

abreast of users’ demand.

® |ack of definite measures or motivation and continuous follow-up

“Objectives of the Project”

Necessity of 1 Reduction of energy consumption
project
implementation to
promote NMT
in the immediate

term for quick

effective results

The project study aims to push for urgent measures to promote NMT in the immediate term, hoping to directly
reduce volume of unnecessary commuting or minimize motorized transport distance, thereby leading to a shift to
energy-efficient and eco-friendly modes of transportation. The objectives of this NMT study are as follows:

1 To integrate ideas and participation of concerned agencies and the general public in the NMT promotion
and public transport connectivity improvement.

2 To establish a framework for NMT promotion and public transport connectivity improvement that meets
with traveling requirement and demand from people in the target areas in order to ultimately achieve
sustainable transportation.

3 To hold campaigns and public relations so as to ensure public’s awareness and participation in the use

of NMT and mass transport.
Policies that are aligned with the objectives and goals of the project

® Promotion of non-motorized mobility, which becomes a global dialogue, in line with the guideline on
promotion of a policy on sustainable development that supports habitation and social services, as
discussed at the United Nations Conference on Environment and development (UNCED) or the “Earth
Summit” held in Rio de Janeiro, Brazil, during June 20-22, 2012

® Direction of transport and traffic system development to achieve sustainable transport/green transport

® The Eleventh National Economic and Social Development Plan

® The 20-Year Energy Efficiency Development Plan (2011-2030)




Executive Summary Report

A project study on promotion of non-motorized transport (NMT) and improvement of public transport connectivity
for sustainable and environmentally friendly transportation

“Goals of the Project”

> Suggestions on projects/measures to promote
NMT and details of public fransport connectivity
improvement in Bangkok and its vicinities

> Details of project/demonstration that are
suitable and viable in Bangkok and its
vicinities or any appropriate areas, involving
three projects with differing use of land

> Recommendations on establishment of a
Bicycle City in one pilot province

> Results of legal study, review and advice
and measures relating to walking and cycling
to promote walking and bicycling as part of
people’s everyday life

> Guidelines and results of an analysis on
efficiency in reduction of greenhouse gas
emission and energy consumption as a
consequence of sidewalk and bikeway

development

Ovutcome A
I
> Promoting a reduction in private vehicle use, leading -
to a decline in demand for petrol and other kinds of 69;0 ER
energy ()

> Promoting an eradication of congestion problems,
helping to cut down on energy consumption rate
from commuting

> Encouraging and generating a change in traveling
modes via public buses, resulting in an optimized and
efficient use of energy

> Promoting a decrease in emission of greenhouse gas
and air pollutants (HC, Nox, particulates, etc.) from
vehicle use

> Promoting social equality by making efficient transport
services available for and accessible to people of P
all classes Year 2014

Commuting Volume
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“Overview of Procedures for Project Study”

1. Study on systems for NMT promotion and

Study
and
Review

Public public transport connectivity improvement:
Relations

The procedures consist of “study, review, and

preliminary survey and analysis,” entailing review of the

Study and analysis Preparation of . . . . .
Study on systems | on traveling demand : Public relations study and operation guideline for NMT promotion, review
for NMT promotion in Bangkok and T erp for and participation
its vicinities.

of laws and measures relating to walking and bicycling,
review of land use in Bangkok and its vicinities, and

development of NMT-oriented areas.

As regards the “preliminary survey and analysis,”
the Consultants conducted a survey and analysis on traveling demand in Bangkok and its vicinities and public
transport connectivity and a survey on demand for infrastructure and facilities necessary for public transport users.
2. Study and analysis on traveling demand in Bangkok and its vicinities:

Following the first step, this process features a combined use of results of the survey and analysis on traveling
demand in Bangkok and its vicinities and public transport connectivity and results of the study and survey on traffic
condition in the designated project areas for forecasting future traveling demand and for predicting traveling demand
proportion that may change in the future in Bangkok and its vicinities, given that the public transport connectivity is
improved in tandem with the objectives and study results of this project.

3. Preparation of a development master plan for NMT promotion:

This process focuses on two target areas: (1) Bangkok and its vicinities and (2) Bicycle City. For “Bangkok and its
vicinities,” we selected the areas and provided suggestions on projects/measures to promote NMT, as well as
prepared and devised details of the NMT promotion and public transport connectivity improvement project in pilot
areas. As for the study and proposal of a guideline on development of a model “Bicycle City,” we opted for
Phitsanulok Municipality as a pilot city and collaborated with it in devising a bicycle city master plan and details of
the pilot city plan. In parallel with this, we arranged seminars to transfer the know-how for NMT promotion both
domestically and overseas. In addition, this process includes “analysis on efficiency in reduction of greenhouse
gas and energy consumption” based on a forecast from the case where the proposed action plans under this
project study for Bangkok and its vicinities and the Bicycle City (Phitsanulok Municipality) are implemented.

4. Public relations and participation:

The Consultants publicized the project through various forms of media such as the Internet, fliers, advertising boards,
and videos. We also organized seminar programs and encouraged public participation, particularly in the target areas

for the bicycle city development
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“Results of a review of the study on and

approach to NMT promotion”

Based on a review of the lessons learned from bicycle culture building in other countries, it is found that under the
approach to bicycle city development or promotion of bicycle culture in urban areas, the 4E principle (Engineering,
Education, Enforcement, and Encouragement) was grouped and then compared with the approach suggested by
Dr. Soranarat Kanchanavanich, PhD, in an article pertaining to the concept on bicycle city or bicycle culture
development, recommending therein two solutions, Opening the Path and Opening the Mind,! which could be

described as follows:

1. Opening the Path refers to engineering and enforcement or, in other words, opening of bikeway or reallocation
of road space to bicycles through following measures:

® Development of bikeway network and infrastructure to meet

bicycling demand (engineering): From a review of foreign cities with

a success in bicycle culture promotion, it is discovered that the

starting crucial step implemented by every city is development of

bikeway network and infrastructure. It is further noted that,
irrespective of the differences in topography, climate, traffic condition
and culture, the cities which could make available a complete city-

wide cycling network and facilities are quite likely to push a bicycle culture forward.

® Enforcement: Review of legal enforcement is one of the means to
reallocate road space to bicycles and enhance road safety for cyclists.
In doing so, some of the legal measures successfully led to an increase
in number of cyclists, while some other measures have very little
impact on bicycle culture development. Among the legal measures

currently in force to promote bicycle culture development are

commuting speed limits and vehicle entry restrictions or area pricing.

Based on a review of foreign model cities, it is evident that in Beijing, for

instance, despite the infrastructure development and enforcement of

measures such as downtown car-free zoning during the Olympic Games, number of car users remains unchanged
there. From an identical perspective, the USA’s New York City, which has developed a quite complete bikeway
infrastructure, still has problems associated with safety and balancing in road usage between pedestrians, cyclists
and motorists. This points to the need to implement indispensable measures to build an understanding and
awareness of bikeway use, or Opening the Mind, after having achieved the Opening the Path measures that allow

for safe and convenient bicycling.

1 Useful Information on Bicycles (gathered from the heart of cyclists) URL: htttp://writer.dek-d.com Soranarat Kanchanavanich
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2. Opening the Mind refers to education and encouragement, aiming to develop a positive attitude towards
bicycle commuting. The physical (Opening the Path) and mental (Opening the Mind) readiness is crucial to a shift

towards the cycling culture. For Thailand, a survey conducted to identify reasons why bicycling is not popular among

Thai people? shows that there are five most common causes discouraging the use of
bicycles, including (1) inability to reach far destinations, (2) greater convenience provided
by motorcycling, (3) heat/sunlight, (4) hindrance from rain, and (5) fear of road
danger/accident. Problems no. 1 and 2 can be dealt with through development of cycling

infrastructure and facilities (Opening the Path), whereas causes no. 3 (heat/sunlight), no. 4

(rain) and no. 5 (road danger/accident) result from a negative attitude towards bicycling,

which are to be coped with by the Opening the Mind solution

® Education
Thailand has already adopted this measure through programs such as bicycle
ride training organized by Thai Cycling Club, publishing of bicycle-related
magazines to provide useful information for cyclists, and web board to allow

sharing of knowledge and experience in bicycling. These activities help to

increase knowledge and enable an exchange of knowledge and experience
among cyclists, thereby leading to improvement of the attitude towards

bicycling.

® FEncouragement
From a review of foreign model cities, they have implemented a broad
variety of measures through both advertising campaigns and activities to
reiterate their stance on cycling advocacy to the public. We have sorted

out the existing measures derived from such model city review into two

groups, i.e, direct encouragement measures and indirect
encouragement measures. Samples of the bicycle culture
encouragement measures from the said review can be summed up as follows:
Principle of 4 E (Engineering, Education, Enforcement, and Encouragement)
Engineering concerns with planning and construction.
Education focuses on providing knowledge and understanding for road users.
Enforcement includes legal and control measures to ensure road users’ compliance with the established rules
and regulations.
Encouragement concentrates on campaigning for community people and road users to recognize the importance
and join forces in translating the measures into practice.
Currently, a measure, Evaluation, has been introduced in order to redefine and determine additional future plans

to be put into action.

2 Project to study enabling factors and limiting factors for community bicycling in nine provinces in 2012 under the project to incorporate the

promotion of bicycling in everyday life into the public policy of Thai Cycling Club, sponsored by Thai Health Promotion Foundation
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Amsterdam is the world’s bike capital with average cycled
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mogt bike-friendly city and
% New York, United States

New York City pioneered bike path in
the USA (first implemented in 1984).
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iSuwon hosted the EcoMobility World Festival in

Friendly Community (BFC) award from 013, with Haenggung-dong serving as a model

League of American Bicyclist. - NMT gommunity during the one-month festival

period. Subsequent to such event, Suwon took

4= London, England the opportunity to change its travel mode and

develop into a permanent NMT city.
London boasts more than 500,000 bicycle trips a day, a

surge of more than 91% from 2010. Every one out of five

office workers commutes by bicycle.

WORLD BICYCLE CITY MAP
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“Recommendations on law enforcement”

It is found from a legal review that the laws governing pedestrians and bikeways have already been in place.
The laws of Thailand are similar to those of other countries, but less importance has been given to law enforcement
with respect to both walking and bicycling. As such, the laws on pedestrians and bicycling have become insignificant
and have not been adequately observed by either the general public or the enforcement officers. After reviewing

the laws and measures relating to walking and bicycling, we recommend four solutions as follows:

1. Contents and details of the laws (contents)

Land Traffic Act of 1979

General provisions: The Land Traffic Act of 1979 prescribes rules for use N, A =
of sidewalk and bikeway and rights of pedestrians and cyclists to use

roadway. However, it focuses on regulations for road users or regulations

Amendment Recommended

2% N NAS

for pedestrians and bicycles only. For Thailand’s existing legislation in ﬂ, .
overall, the Land Traffic Act of 1979 still lacks sufficient contents to ﬁbk%
support or promote commuting by bicycle. From this limitation, there should be a study and suggestions on effective

and practicable laws to support and promote bicycling, especially in Bangkok and other municipalities.

Traffic light and sign standards: From a review of traffic sign standards, it is found
that the standards set forth in OTP’s safety handbook are consistent with those
specified in the Department of Highways’ standard traffic sign manual in terms of both

definition and format. In practice, however, the format of traffic signs on roads that

are under the oversight of local authority still differs from those prescribed by both

1?2 125 OTP and the Department of Highways. Such difference might be deemed a trivial issue.
a .ﬂ Nonetheless, in view of familiarity with and respect for the enforcement or warning
- ﬁ messages conveyed by the signs, the use of standard signs could better increase road
|- |‘ users’ acquaintance with the signs and more effectively communicate the

enforcement or warning messages to road users.

Bikeway designing standards: Today, no engineering standards for bike path
have yet been clearly imposed. The most common designs are bike lane
stretching alongside the roadway, with about 0.5-meter-wide buffer space on

which grasses or trees are planted for safety purposes. The popular design of

bikeway in Thailand features a bike lane width of 1.50 meters, which could
accommodate two-way bicycling, and next to the bike path is sidewalk.
This design is suitable for a community where there is enough commuting space. In some areas, there are shared-
use paths for biking and motorcycling, primarily using roadside shoulders. In overall, the clarity of bikeway regulations
is one of the issues recommended for improvement as another means to encourage the use of bicycle and

development of bike path in everyday life

10
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2. Prevention of non-compliance with the laws (prevention)

There are two preventive measures against violation of the laws, as follows:
Campaign for increased awareness of legal and regulatory compliance:

The pedestrian and bicycle laws have today been violated without serious
punishments, demonstrating inefficiency of the applicable laws. The campaign for Caring
prevention of a breach of the laws should thus be focused on pedestrians, cyclists or

and motorists, or all groups of road users, aiming at developing a sense of responsibility

and providing knowledge, understanding and awareness of the importance and benefit

Cyclists

of the laws. A success in the campaigning will have a direct positive impact on the
attitude and respect for the laws, thereby contributing to efficient enforcement.

Promotion and provision of knowledge about relevant laws: In addition to the above awareness-raising campaign,
the laws governing bicycling and pedestrians should be promoted in order to increase knowledge and understanding
of all groups of road users and enable them to properly act in compliance with the laws. Presently, not only

motorists but also cyclists and pedestrians have breached the Land Traffic Act of 1979.
3. Enhancement of punishment efficiency (punishment)

Apart from the campaign for awareness and respect for the laws, the current punishment measures with respect to
the use of sidewalk and bicycle are still inadequate and have not been strictly implemented, leading motorists and
other road users to pay less attention to the law enforcement. However, the measures to be imposed should be
appropriate and acceptable to the overall target groups (pedestrians, bicyclists, car users and motorcyclists), which

will likewise have a positive impact on the respect for the laws and success in enforcement.
4. Strengthening of the rigidity of law enforcement (enforcement)

This measure concerns directly with the enforcement officers, including issues
such as knowledge, understanding and attitude towards non-motorized mobility.
For example, taking into account the Land Traffic Act of 1979, Section 7, which

reads ‘Motor vehicles without registration plates, registration mark plates or

license plates under the law on automobiles, the law on transport, the law
on vehicles, the law on rickshaw or the law on serviced vehicles shall be
prohibited from using the roadways,’ it is found that there has been no strict
control and inspection of the registration of motorcycles when in use on the road. Such registration data are useful
both for regulating and standardizing the use of motorcycles and for compiling relevant statistics that will contribute
to future development. Besides, the government sector’s readiness in terms of budget, personnel and technology
is also crucial to ensuring efficiency in inspection and operation. Despite the authority allowed by laws for the
officers to track and inspect vehicles at entrepreneurial premises and to stop and inspect vehicles while in service,
the enforcement of such measure is considerably reliant on the readiness of state personnel with respect to number
of personnel, management and transparency of public officers in properly performing their duty in accordance with

the laws.

11
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“Results of a survey and analysis on traveling demand

in Bangkok and its vicinities”

Summary of an analysis on traveling demand by public transport in Bangkok and its vicinities: We
conducted an eBUM analysis to identify the future commuting condition in Bangkok and its vicinities (for the years
2017, 2022, 2027 and 2032), by focusing on the analysis and forecast of number of commuters through different
modes of public transport. The outcome of future traveling demand analysis and prediction in Bangkok and its
vicinities, using the eBUM model, is as follows:
® Ratio of commuting by public transport in 2017-2037 will reach 58.98% on average.
® |n 2037, electric train ridership will grow from 2017 (from 2,798,000 person-trips/day to 10,898,000 person-
trips/day), while number of public bus commuters will still rank top.
® |n 2037, number of public transport commuters will reach 25,173,000 person-transit trips/day,
using transportation modes such as electric train, train, van, public bus and boat, which are almost two-folds
higher than the ridership in 2017 thanks to the more complete transport network.

Ratio of Main Commuting Including Public Transport Connections, Classified by Vehicle Type

(000’s person-trips/day)

Private
Private ) Public Public
Vehicles venicies Transport Transport (%)
(%)
2560 25,900 11,300 43.63% 14,600 56.37%
2565 30,100 12,300 40.86% 17,800 59.14%
2570 33,900 13,600 40.12% 20,300 59.88%
2575 39,200 14,900 38.01% 24,300 61.99%
2580 43,800 18,600 42.47% 25,200 57.53%
Source: An eBum model analysis in Bangkok and its vicinities conducted by the Consultants
Note: Including transit trips
Forecast of Main Public Transport Ridership (000’s person-trips/day)
‘ Mode 2017 2022 2027 2032 ‘ 2037
Electric train 2,798 5,611 7,065 10,309 10,898
Public bus 10,902 11,167 11,975 12,520 12,857
Passenger boat 300 318 383 487 526
Others 598 750 876 991 892

17,846

20,299

24,307

Source: An eBum model analysis in Bangkok and its vicinities conducted by the Consultants
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Summary of analysis on traveling mode preference of public transport commuters

at large transport interchanges:

To analyze travel choices, we conducted a survey on
data for restructuring of such model. The Stated Preference
method was employed, whereby respondents of the
questionnaires selected their preferred non-motorized
travel mode versus other commuting modes. We made a

field survey and had a total of 1,500 questionnaires filled

out at various public transport interchanges and service

stations.

We used the data derived from the survey for analyzing

a shift of travel mode based on a model developed by Private < -

Transport

the Utility Theory and the assumption that the individual

MC

commuters will decide whether to travel, how to travel | o

and by which mode to travel by judging from the

maximum utility they will obtain from the chosen mode. Public -

Transport

We took into account the following travel choices:

Rail Transit

(1) private car, (2) motorcycle, (3) rail, (4) para transit,

Para Transit

(5) high performance mode (HPM), and (6) low
performance mode (LPM).

The model separated the travel modes between HPM and LPM to forecast number of travel trips
based on commuters’ household income. Parameters influencing the travel modes include travel
time, access and egress time, waiting time, and cost. The forecast was made in the scenarios where
there is, and there is no, improvement of sidewalk and public transport connectivity and commuting

ratio of different vehicle types.

Assuming that there is improvement of sidewalk and public transport connectivity, which has an
influence on the access and egress time and the waiting time and by adopting an established ratio of
commuting via different vehicle types, in case the development master plan for NMT promotion
is implemented, it is found that the chosen travel mode by public transport, both HPM and
LPM, will relatively grow.
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From a forecast in the case where the NMT project plan is not implemented,

it is found that most commuters prefer HPM, accounting for 29.85%, followed by motorcycle, 23.56%, and private
car, 23.20%. The reason why HPM captures the highest commuting ratio is because most of the sample
commuters chose to travel by public transport. The outcome of the analysis on a shift of travel mode is as

tabulated below:

Travel Choices in Case NMT Project Plan Is not Implemented (from sample groups)

Private Car Motorcycle HPM LPM Rail Para Transit
23.20% 23.56% 29.85% 13.97% 4.02% 5.39%

A forecast in the case where the NMT project plan is implemented
points to growth in travel mode by public transport, with, for example, HPM increasing by 1.56% and LPM by
4.67%

Travel Choices in Case NMT Project Plan Is Implemented (from sample groups)

Private Car Motorcycle HPM Rail Para Transit
19.83% 20.14% 31.41% 18.65% 5.36% 4.61%

_i§iaki
-t ‘i‘x ]
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Summary of a survey and inspection of NMT infrastructure and facilities:

It has been discovered from the survey that there is still a lack in bicycling facilities such as bikeway, park & bike, etc., as well as a lack in facilities for pedestrians

such as safe crossing, while there are some obstructions to walking such as advertising signs, makeshift stalls, and so on.

Chao
Saen Saep
Phraya
Key Inspection Factors Public Bus Express
Express
Boat
Boat
Width of surrounding area (meter) 2.6-3.0 2.6-3.0 2.6-3.0 3.1-35 1.6-2.0 <16 <16
Sidewalk on both sides of the road Available Available = Available = Available Available Not fully Not fully
available available
Sidewalk condition Moderate Moderate = Excellent =~ Moderate Moderate Incomplete = Incomplete
Pleasant and shady ambience Moderate Moderate Poor Moderate Moderate Poor Poor
Sidewalk continuity in 400-m radius Uninterrupted Interrupted Interrupted Interrupted Uninterrupted Interrupted  Interrupted
Sidewalk lighting Available | Inadequate Available Available | Inadequate None None
Pedestrian bridge, crossing signal light and Available Inadequate  Available  Available Available Inadequate = Inadequate

crosswalk in 500-m radius

Handicap ramp Not fully Not fully = Complete None Inadequate None None
available available

Pedestrian roofing Interrupted  Interrupted Interrupted Interrupted Interrupted = Interrupted = Interrupted

Bikeway None None None None None None None

Park & bike None None Available  Available None None None

Ordinary

Train

<16
Not fully
available
Incomplete
Poor
Interrupted
None

Inadequate

None

Interrupted

None

None

15



Executive Summary Report

A project study on promotion of non-motorized transport (NMT) and improvement of public transport connectivity

for sustainable and environmentally friendly transportation

Summary of attitude survey on use of public transport and NMT among Bangkok residents:

We made a survey on volume of public transport commuters with a sample of 1,500 questionnaires at various

places, including:

® BTS and MRT interchanges at Asok-Sukhumvit Station

and Silom-Saladaeng Station
® Mo Chit-Chatuchak

® BTS and Airport Rail Link interchange at Phayathai

Station
® MRT and Airport Rail Link interchange
® Makkasan-Phetchaburi Station

® New Mo Chit Bus Terminal

® Chao Phraya express boat Rama VIl Pier and Taksin
Bridge Pier (connection with BTS station)

® Khlong Saen Saep Pratunam Pier

® Chiang Rak and Lat Krabang railway stations

® Bus stops at important interchange stations such
as Queen Sirikit National Convention Center,
Lumphini  Park, Taksin Bridge, Wongwian Yaij,
Memorial Bridge (Saphan Phut), etc.
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“Summary of suggestions on projects/measures to promote
NMT and details of public transport connectivity improvement

in Bangkok and its vicinities”

We selected the areas ideal for our preparation of suggestions on pilot projects/measures to promote NMT and
details of public transport connectivity improvement in Bangkok and its vicinities, and divided them into three groups
(comprising a total of 140 locations) as follows:

1) Road transport transit area (36 locations);

2) Rail transport transit area (53 locations); and

3) River boat transport transit area (51 locations).

Of the total of 15 selected areas, three areas are deemed uncomplicated for development of Bangkok NMT
system and have the highest potential for initiating a pilot project, namely (1) Mo Chit Bus Stop and BTS Station,
(2) Phayathai BTS Station, and (3) Pak Kret Pier.

= o

Mo Chit Bus Stop Phaya Thai Pak Kret
and BTS Station BTS Station

— i
NMT connection with road NMT connection NMT connection
and rail transport with rail transport with river boat transport

The other 12 selected areas for which we have devised development guidelines and measures are:

(1)  Government Housing Bank Bus Stop @) Udomsuk BTS Station

(2)  Hua Lamphong Bus Stop (8) Ratchaprarop Airport Rail Link Station
(3) Lat Phrao MRT Bus Stop 9) Saphan Phut Pier

(4)  Rama IX Bridge Bus Stop (10)  Witthaya Bridge Pier

(5)  Pho Nimit BTS Station (11)  Ratchawong Pier

(6)  Phra Khanong BTS Station (12)  Wat Tuk Pier

17



&

Executive Summary Report
for sustainable and environmentally friendly transportation

promotion and public transport connectivity improvement in Bangkok and its vicinities, with the project life of 10

A project study on promotion of non-motorized transport (NMT) and improvement of public transport connectivity
years and an estimated budget of THB 450 million. The plan is divided into three phases of 3-4 years each, details

Based on the study of all above connectivity points, we mapped out a development master plan for NMT
® Short-term plan/project, 2015-2017 (0-3 vyears): This phase features a plan that is achievable in an
immediate term. It involves the areas ready for development with respect to their physical, economic and

of which are as follows:
social conditions, including the three selected pilot areas, namely Mo Chit Bus Stop and BTS Station,
Phayathai BTS Station, and Pak Kret Pier, the 12 recommended areas and other 29 areas, making up a total

of 44 locations.
connectivity locations, and 15 water transport connectivity locations, making 44 locations in total.
Long-term plan/project, 2021-2024 (7 th- 1 0th years): This phase concerns with projects to be

implemented in the long term in developing additional connectivity areas to cover Bangkok and its vicinities

Medium-term plan/project, 2018-2020 (4th-6th years): This phase focuses on projects that will be carried
to a broader extent, consisting of 19 rail transport connectivity locations, 12 road transport connectivity

on after completion of the short-term plan or projects that are of a lesser degree of importance than the
short-tem plan. It entails development of 17 rail transport connectivity locations, 12 road transport

°
locations, and 21 water transport connectivity locations, making 52 locations in total.

short term (year 0-3)
305.63 million baht
A . A
2017 2018
A\
medium-term (year 4-6)
A A .
2020 2021
v
long-term (year 7-10)
82.18 million baht
[y A [ i
2022 2023 2024 2025

2016
2019

i
2015

Initially, the authorities responsible for the development budget are as follows:
Bangkok Metropolitan Administration

responsible for development of sidewalk and bikeway in Bangkok Metropolitan areas.

Nonthaburi Municipality

responsible for development of sidewalk and bikeway in Nonthaburi Municipality areas.
responsible for development of sidewalk and bikeway in Pak Kret Municipality areas.

Pak Kret Municipality
Bang Bua Thong Municipality
responsible for development of sidewalk and bikeway in Bang Bua Thong Municipality areas

18

Rangsit Municipality
responsible for development of sidewalk and bikeway in Rangsit Municipality areas

Airports of Thailand Plc.
responsible for development of sidewalk and bikeway in the areas under supervision of SRT.

responsible for development of sidewalk and bikeway in bus stop areas at Suvarmabhumi International Airport.

State Railway of Thailand
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Summary of investment plan on public transport connectivity improvement of each agency

Details of the master plan

Short Term plan , including

the development of :

® Bus stop area at BTS Mo Chit

Nonthaburi
Municipality

w897/ SuUsEan (Um)

Pak kret
Municipality

Bang
Bua tong

Municipality

Rangsit
Municipality

area

® Total : 52 area

Total Budget

B.E. 2559 -
® Surrounding area of BTS Phaya Thai
2561 292,348,000 5,364,000 7,420,000 - - - - 305,632,000
® Surrounding area of Pak Kret pier
(year 0-3)
® Recommended area for development : 12 area
® Other area : 29 area
® Total : 44 area
Medium term plan , including :
® Rail transit system development : 17 area
B.E. 2562 -
® Road transit system development : 12 area
2564 56,496,000 1,008,000 - 1,488,000 - 1,488,000 - 60,480,000
® River boat transit system development : 15
(year 4-6)
area
® Total : 44 area
Long term plan , including :
® Rail transit system development : 19 area
B.E. 2565 -
® Road transit system development : 12 area
2568 72,080,000 5,872,000 - - 1,728,000 - 2,496,000 82,176,000
® River boat transit system development : 21
(year 7-10)
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Development Master Plan for Promoting Non-Motorized Transport (NMT) and Redeveloping Public Transport Transit Area in Bangkok Metropolitan
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Summary of Existing Bikeway and Development Plan in Bangkok Metropolitan

BMA’s Existing Bikeway (Public Works Department and District Office)

EXAT Prototype Plan (2015 - 2016) L e : ; \

EXAT Medium-Term Plan (2018 - 2019) 3\ /- w il SN 4

EXAT Long-Term Plan (2022 - 2024) J s
Bikeway Network from OTP Urgent Measure (NMT at 15 Transit Areas) (2015 - 2017) .. - et .
Short, Medium, Long NMT Plan (2015 - 2024) S e \\ E (A A (]
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Summary of Existing Bikeway and Development Plan in Bangkok Metropolitan
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Results of the study and analysis on efficiency in reduction of greenhouse gas emission and
energy consumption as a consequence of sidewalk and bikeway development in Bangkok and
its vicinities:

In analyzing a reduction of greenhouse gas emission due to the development of NMT
in Bangkok and its vicinities under this project, we focused on three types of development:
1) Development of bikeways in Bangkok;

2) Development of a bicycle sharing program; and
Development of commuting connectivity.

For the projects in (1) and (3), we based the analysis primarily on the plan derived from this project study under
the assumption that the public bicycle, or bicycle sharing, program is fully developed by 2027.

In the analysis of efficiency in reduction of greenhouse gas emission and energy consumption due to the
development of sidewalk and bikeway in Bangkok and its vicinities, we analyzed volumes of CO, under the following

scenarios:

® BAU without BTS/MRT: In this case, we based the study on the modeling and analysis in the project study

to devise a master plan on sustainable transport development and climate change solution.

® BAU with BTS/MRT: We conducted the study in this case by using secondary data derived from the eBUM

model for additional analysis with TEEMP (Transport Emission Evaluation Models for Projects).

® |mplementation of short-term NMT plan: In this case, we analyzed the efficiency in reduction of
greenhouse gas emission following a change of traveling demand in case there is improvement of transport

connectivity under the NMT development plan at 44 locations.

® Implementation of medium-term NMT plan: In this case, we analyzed efficiency in greenhouse gas
emission reduction from a change of traveling demand in case there is improvement of transport

connectivity under the NMT development plan at 44 additional locations, making up a total of 88 locations.

® Implementation of long-term NMT plan: In this scenario, we analyzed efficiency in greenhouse gas
emission reduction from a change of traveling demand in case there is improvement of transport
connectivity under the NMT development plan at 52 additional locations, making up a total of 140
locations.
It is found from the analysis that, for the current year (2014), the development of rail transport systems under BTS
and MRT projects is estimated to help reduce greenhouse gas (CO,) emission by as high as 2.83 Mt CO,e or 1,380
ktoe or equivalent to benzene consumption of about 1,030 million liters. After full completion of rail transport
system development by 2030 as planned, the estimated volume of greenhouse gas (CO,) reduction will reach 5 Mt

CO,e or 2,440 ktoe or equivalent to benzene consumption of around 1,800 million liters.

By comparing with all of the three phases of the NMT development plan in the short, medium and long terms
under which a total of 140 transport connectivity locations will be developed and are expected to impact a shift of

traveling modes more towards public transport and non-motorized mobility, it is discovered that in 2026, when all
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of the three NMT development phases will be accomplished, the greenhouse gas (CO,) emission will be reduced

by 8 Mt CO,e or 3,900 ktoe or equivalent to benzene consumption of approximately 2,900 million liters.

Comparison of CO2 Volume in Bangkok and Its Vicinities in Cases of BAU and NMT Development in Three

Phases (unit: Mt CO2e)

BAU BAU NV
without BTS/MRT with BTS/MRT Short term

2557 28.68 25.84 (2.84) - = = Base year
2560 29.76 27.58 (2.18) - - - -

31.74 NMT Short term was
2562 29.56 (2.18) 29.03 (2.71) - = completed

35.53 NMT Medium term was
2565 32.53 (3.00) 31.52 (4.01) = completed

41.17 NMT Long term was
2569 36.48 (4.69) 34.55 (6.62) completed

Completed Metro line from
2573 45.43 40.44 (4.99) 37.43 (8.00) Bangkok public transport
master plan

Remark: BAU (Business As Usual): BAU without BTS/MRT is based on data derived from the project study to devise a master plan on sustainable
transport development and climate change solution. Short-term NMT: Implementation of the short-term plan of NMT project. Medium-term NMT:
Implementation of the short-term and medium-term plans of NMT project. Long-term NMT: Implementation of the short-term, medium-term and

long-term plans of NMT project. T

50.00
=8~ BAU without BTS/MRT
Completed Metro Line from Bangkok Public Transport Master Plan —e— BAU with BTS/MRT
—— NMT Short-Term
45.00 NMT Medium-Tem
—— NMT Long-Term
= NMT Phase3
c
2
= 4000 > gt
o
= e
= —
£ NMT Phase2 e
£ —
3 3500 /
o
v NMT Phasel
30.00
25.00
< 2l O ~ o (o)) o -t N © < wn O ~ oo} (o) o =
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~N ~N N ~N N ~N ~N N N ~N N ~N N N ~N N N N

25



Executive Summary Report
A project study on promotion of non-motorized transport (NMT) and improvement of public transport connectivity 0@

for sustainable and environmentally friendly transportation

Pilot policy and measure for Mo Chit Bus Stop and BTS Station area:

Infrastructure Inspection Factors Current Status

Width of sidewalk (m.) 2.6-3.0
Sidewalk condition Moderate
Pleasant & shady surrounding Moderate

Uninterrupted throughout the Mo Chit Bus Sfop
Sidewalk continuity (in 400-m radius) route and BTS Station
Adequate lighting Visible throughout the route

Pedestrian bridge/
Safe crosswalk (in 500-m radius) signal light available

Available on both sides of the

Format of sidewalk road

Handicap ramp Available but incompletely _ _ H

Flat path Available NMT connection with road
Sidewalk roofing Interrupted and rail transport
Bikeway None

Park & bike None

Problems prevalent in the area of Mo Chit Bus Stop and BTS Station This area covers bus stops on both sides of the road, i.e.
in front of Chatuchak Park and BTS Park & Ride. It accommodates different types of vehicles such as public buses, taxis, passenger vans,
motorcycle taxis and private cars. The recommended policy and measure for the area improvement are as follows:

®  Kiss and ride areas for public transport vehicles should be organized and clearly separated by vehicle type. A bus stop space

should be more than 50 meters long.

® Kiss and ride space for smaller vehicles such as taxis and passenger vans should be able to accommodate 8-10 taxis/vans.

®  Route intersection area should be clearly marked.

®  Distinct kiss and ride signs for each type of public transport vehicles should be provided.

® A physical boundary should be specified in order to enforce passengers to wait in the designated area.

®  Roofing that links BTS and MRT stations should be improved.

®  Pollution reduction measure should be launched for the area under the skytrain station, which is stale-smelling, by installing,

for example, ventilators and vaporizing pipes to remove pollutants out of such area.

From a micro simulation in the area of Mo Chit Bus Stop and BTS Station, it is found
that air pollution is more concentrated in the area beneath the skytrain station on the
northbound route, or in the 400-500 meters section, which is heavily crowded with public
transport vehicles either picking up or dropping off their passengers. The area is also
congested due to traffic at nearby intersection. Meanwhile, air pollution on the opposite
side (southbound) is concentrated in the area close to Lat Phrao intersection down to

the station. Here are the results in case there is improvement under the project plan:

Northbound: CO, will be lowered in the 300-550 meters section and the sharpest CO,

reduction will be in the 500 meters section at a rate of 1.85 Kg/hour.

Southbound: CO, can be reduced all along the road, especially in the 550-900 meters

section with a reduction rate of more than 10 kg/hour.
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Analysis results of emission around bus stop and BTS Mo Chit station

Remark:

a) Traffic congestion in front of Chatuchak Park together with the unpleasant ambience under the skytrain station is
the main cause of poorer air quality than other sections. Streamlining of kiss and ride management is
recommended.

b)  Air pollution, after improvement, is worsened due partly to better traffic flow in Section a, which relatively results in
more congestion in Section b, and partly to slower traffic in such area.

c) The long queue of traffic at the intersection causes a high quantity of CO2 emissions in that area. Improvement of

traffic and signal light management will lead to better traffic flow and pollution reduction.
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Pilot policy and measure for Phayathai BTS Station area:

Infrastructure Inspection Factors Current Status -

Width of sidewalk (m.) 3.1-35 @
AN

Sidewalk condition Excellent

Pleasant & shady surrounding Moderate

Phaya Thai
BTS Station

Sidewalk continuity (in 400-m radius) Uninterrupted throughout the route
Adequate lighting
Visible throughout the route
Safe crosswalk (in 500-m radius) Available but incompletely
Format of sidewalk

Available on both sides of the road

Handicap ramp Available \
Flat path Available La / Y .

Sidewalk roofing Interrupted ,

. NMT connection
Bikeway None with rail transport
Park & bike None

Problems prevalent in the area of Phayathai BTS Station There is still a lack in designing of commuting connectivity for pedestrians
and bicyclists. A risk-prone area is at Si Ayutthaya Intersection as there are no crosswalk and pedestrian-crossing lights. The pedestrian
crossing is instead far away from the intersection and, hence, is seldom used. As such, accident frequently takes place at this
intersection. Moreover, bike path is interrupted by railway. No improvement has yet been adequately made in roadway surface, traffic
calming equipment and warning equipment for safety purposes. The recommended policy and measure for the area improvement are
as follows:

®  Some sections of the bike path in this area can be shared with the sidewalk, but the shared-use lanes must be clearly marked.

®  The existing smart kiss and ride should be improved by increasing the physical boundary created from, for example, planter
boxes or barrier beams in order to enforce passengers and public transport vehicles to orderly wait in the designated areas.

®  Problem arising from motorcycle taxis driving on footpath should be solved.
® Commuting in Si Ayutthaya Intersection area can be managed by installing pedestrian-crossing lights and a clear physical
boundary and providing curb ramps to enable pedestrians to cross the road

in a fast and orderly fashion.
From a micro simulation in the area of Phayathai BTS Station, it is found that air
pollution is concentrated in the intersection area on both sides of Phayathai BTS

Station. The amount of pollutants is greater in Si Ayutthaya Intersection area than at

the junction of Phetchaburi Road. After the area improvement in the simulation, it is
obvious that the traffic flow can be improved, particularly in the BTS Station area.
In overall, the post-improvement impacts are as follows:

Northbound: CO, will be lowered throughout the route, notably in the 200 meters
section with the sharpest CO, reduction of 1.05 Kg/hour.

Southbound: Similar to the northbound, CO, will be lowered throughout the route,
with the sharpest CO, reduction in the 500 meters section at a rate of 1.21 Kg/hour
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Remark: Analysis results of emission around BTS Phaya Thai Station
a) Air pollution is stronger in this section due to heavy and slow traffic from a long queue at the '

intersection. Area improvement, including efficient traffic light management, will help reduce air
pollution in such area.

b) The long queue of traffic from Phetchaburi Road leads to a high volume of air pollution near

=

Phetchaburi Intersection. Area improvement can ease the air pollution in the said intersection area. ) ik R 1 e : ~‘\" 0
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Pilot policy and measure for Pak Kret Pier area:

Infrastructure Inspection Factors Current Status
Width of sidewalk (m.) 2.6-3.0 @

Sidewalk condition Excellent
Pleasant & shady surrounding Excellent Pak Kret
Sidewalk continuity (in 400-m radius) Interrupted Pier
Adequate lighting Visible in some sections only
Safe crosswalk (in 500-m radius) None
Format of sidewalk Available on both sides of

the road
Handicap ramp Available
Flat path Available
Sidewalk roofing Interrupted

NMT connection

By Nems with river boat transport
Park & bike Available

Problems prevalent in the area of Pak Kret Pier It is found that the entrance to Pak Kret Pier is heavily crowded with
both vehicles and pedestrians. For pedestrians, the sidewalk is narrowed by street stalls and there are no ramps available
for the elderly and the disabled. Moreover, a large number of vehicles are parked on the roadsides and in the area beneath
the expressway, which is an obstacle to bikeway development. The recommended policy and measure for the area
improvement are as follows:

® The walkway to the pier should be improved for an even level and ramps should be provided where steps occur.

® Sidewalk should be expanded to ensure more convenience and safety and should be at a different level from

street stall area and have a noticeable sign so as to prevent sidewalk occupation by vending stalls. Ramps should
be provided where there are steps to facilitate commuting by the elderly and the disabled. Crosswalk should be
escalated to the same level as the sidewalk in order to slow down vehicle speeds and facilitate walking.

Obstructions and caution signs should be provided where the sidewalk intersects with the bikeway/roadway.

®  Parking area should be partly allocated and developed as a bikeway. Bicycle lane should be separated from roadway

and sidewalk for the safety of cyclists and pedestrians.
From a micro simulation in the area of Pak Kret Pier, it is found that air
pollution is concentrated in the intersection area and becomes thinly spread in
the area approaching the pier. In view of this, for the sidewalk and bikeway

improvement, we seek to allow the least possible occurrence of traffic conflicts

in the intersection area by using empty space under the expressway and the
original parking space for developing into bikeways. From this project, it is found
that:

Northbound: CO, will be lowered throughout the route, particularly in the

300 meters section with the sharpest CO, reduction of 1.26 Kg/hour.
Southbound: CO, will be reduced throughout the route by more than 2 Kg/hour,

notably in the 150 meters section with the sharpest CO, reduction of 2.26 Kg/hour.
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K

Remark:

Analysis results of emission around pier Pak kret

a) The high pollution amount found in the intersection area before entering the pier is caused by slow traffic

b)

and queue length. Thus, intersection traffic management will help to improve traffic flow and relatively

reduce air pollution in that area.

This is a community area with heavy commuting. A clear boundary should be set forth, particularly where
sidewalk, bikeway and roadway intersect, in order to improve commuting flow. Besides, vehicle parking

management in such area will, based on this analysis, lead to minimized pollution in the area.
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“Summary of recommendations on establishment of a pilot

) S e et "“'f‘?:f:fl?ﬁ,";‘ffl"';"fm” Bicyc le Cit) 7”7’
@ (2) [ =2

Development of a model “Bicycle City”

e : We selected “Phitsanulok Municipality” as a pilot province for establishing

a model “Bicycle City.” Based on the study results, we have devised a bicycle city

5

lw'}

master plan, aiming to encourage a shift in commuting mode to bicycling and to
relatively reduce motorized transportation. We will firstly place the main focus on
cycling for tourism and recreational purposes before expanding to bicycling for daily
transportation. A bikeway network development plan is divided into four phases,

with an estimated total budget of THB 13 million. Details of Phitsanulok

Municipality Bikeway Network Development Plan are as follows:
Immediate plan (2016-2018) is formulated based on the pilot bikeway planning of Phitsanulok. Targeted at the
local residents, the plan primarily aims to promote bicycling solely for physical exercise, thus having no impact on
reduction of pollution in urban areas created by motorized transport. The immediate plan features two bike routes:
v Bikeway around the city ditch with a length of about 2.20 kilometers on Phra Ruang and Phra Lu Roads in Nai
Mueang Sub-district, Mueang Phitsanulok District, Phitsanulok Province;
v Bikeway around Chomnan Park with a length of approximately 2.30 kilometers in Nai Mueang Sub-district,
Mueang Phitsanulok District, Phitsanulok Province.
Short-term plan (2019-2021) is targeted at tourists to Phitsanulok. The main bicycle parking is set to be in the
compound of Phitsanulok railway station. The bike route passes tourists spots, with a total length of about 13.22
kilometers. The short-term plan still does not focus on reduction of vehicle use by non-residents such as tourists.
Medium-term plan (2022-2024) will be focused on commuters in the inner part of the city, with the bikeway running
along the main road under Phitsanulok Comprehensive Town Planning. In this phase, the bikeway will link a greater
number of significant places, having a total length of approximately 24.09 kilometers.
Long-term plan (2025-2027) is targeted at people living outside the urban areas. The ultimate goal of this
final phase of the plan to develop Phitsanulok as a bicycle city is to increase commuting volume in downtown areas
with traveling less by motor vehicles than by bicycles. Therefore, the key change and success factor of the long-
term plan is to encourage people living in the suburban areas to shift their commuting behaviors more towards
bicycling, which is the main goal of the long-term plan. In this phase, the bikeway length is approximately 23

kilometers

Short-term
Plan
Targeted at tourists;
bicycle parking and
bikeway designed to
connect with public

transport and to

Long-term Plan

Medium-term
Plan
Targeted at downtown
commuters; bikeway
to follow main road under

Phif lok C b anet
p
Town Planning

Targeted at suburban

people; the final phase

of plan on Phitsanulok
Bicycle City
development

Immediate Plan

Targeted at local residents;
biking for physical exercise
purpose only

pass prominent
tourist attractions
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Bicycle Routes under the Master Plan
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Results of the study and analysis on efficiency in reduction of greenhouse gas emission and
energy consumption as a consequence of bikeway development under the model “Bicycle
City” development plan:

In the analysis of a reduction of greenhouse gas emission due to the development
of NMT project in Phitsanulok Municipality, we analyzed the project development

based on the four phases of the bikeway network development plan. The analysis

results suggest that, given development of bikeway under the pilot project and the

short-term plan, which are highly feasible in the present circumstances, Phitsanulok
Municipality will be able to reduce CO, emission by about 65,475 Mt CO2e or save energy by 31.95 ktoe, representing

total benzene consumption reduction of 180 million liters in 2037.

(Unit: Mt CO2e)

Year BAU NMT Plan Implementation
2557 163,236 163,236

2560 163,604 163,604

2565 164,217 151,357

2570 164,830 99,355

Remark: BAU (Business As Usual): Implementation of all three phases of NMT development plan.

170,000
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140,000
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Remark: The analysis and forecast are based on assumptions under TEEMP.
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“Results of activities in stakeholders’ participation and public

relations for project promotion”

We arranged stakeholders’ participation activities during the plan consideration and preparation process
in the stage of formulating the designing concept for a pilot project in Bangkok/its vicinities and a model bicycle city
in the province. Stakeholders were encouraged to participate in initiating a concept. We also arranged public relations
activities to promote a commute by bicycle.

The stakeholders’ participation activities
were organized in both Bangkok and the model
“Bicycle City.” The activities in Bangkok were

performed through an orientation program and

a concluding session on the project held among

agencies from both the public and the private

sectors.

For the bicycle city project, we arranged a brainstorming workshop to come
up with a project designing concept with engagement of people and
concerned officials in the pilot area.

We additionally implemented public relations programs for project promotion
through various forms of media in order to promote and disseminate

information about non-motorized mobility, including:

(1)Radio, newspaper and leaflet, as well as advertising board to publicize

details of the project, and video to promote NMT

(2) NMT promotion campaign organized in collaboration with OTP through
the project, titled “OTP Brings Happiness to Lampang People by Energy Use
Reduction and City-Wide Bicycling,” at Khelang Nakhon Public Park, Lampang

Province

(3)Seminars for knowledge and technology transfer to
organizations in Asian countries, including a seminar for knowledge and
technology transfer in Asian countries held in Shanghai, the People’s Republic
of China, and a seminar for knowledge and technology transfer in Asian

countries held in Suwon, the Republic of Korea
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“Suggestions on next stage project operation”
“Guidelines on continuous project operation for sustainable

transport development”

The project study on promotion of NMT and improvement

Measure for
infrastructure planning
and commuting

marserert of public transport connectivity for sustainable and

Q environmentally friendly transportation is one of the
Roreiil NG N T s o ey
S el Sustainable reduction e projects aiming to develop a sustainable transport system. There

Sai in emission of GHG
and pollutants in

transport sector are five measures for achieving sustainable transport system
/P %\ development, as follows
el B

transport and measure
environmental cost

1. Measure for infrastructure planning and commuting management
This measure helps to develop an efficient transport system that can contribute to strong

and sustainable economic expansion, consisting of

® Avoid/Reduce: A policy to encourage people to avoid or reduce unnecessary commutes
by means of appropriate integration of town planning with transport planning such as
promotion of poly centric development, land development around a mass transit

station, etc.

® Shift/Maintain: A policy to encourage people to shift away from private vehicles to
other higher efficiency and environmentally friendly travel modes such as public
transport, bicycling, walking, etc.

® Improve: A measure to develop vehicles and improve vehicle efficiency out of their

existing structure by employing energy saving technology, alternative energy, and so on.
From the overall project operation, it is evident that the project on promotion of NMT and improvement of public
transport connectivity for sustainable and environmentally friendly transportation has the main objective that is
consistent with the Shift/Maintain measure. Given, however, that the project finally does not become as successful
as expected, the approach to other project that promotes other measures may be implemented simultaneously.
For instance, the Improve measure could also be adopted by promoting the use of electric bicycle potentially
among the group of people who dislike pedaling, or are unable to pedal, a bicycle. The project may provide support
for electric bicycle purchase through pricing and spare part support. Furthermore, transport connectivity
development or area development that will lead to the least volume of commuting, or the Avoid measure, could
be another alternative to indirectly promote non-motorized transport. Once the commuting distance of local

residents has been minimized, they may find the NMT an attractive choice and relatively shift to this travel mode
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2. Measure for policy and regulatory motivation

This measure is the key approach to implementing the NMT master plan and the model
bicycle city master plan. It helps to stimulate commuters to travel less by private cars and
to shift more to public transport. Among the measures adopted are car-free zoning, car use
control based on license plate numbers, a promoted use of efficient car engines, regular

vehicle check-up and maintenance, etc.

3. Economic incentive measure

This is a mechanism for fee or tax collection to make a possession
or use of vehicles more costly and also for providing a subsidy to
those traveling by public transport. By so doing, commuters will be

motivated to travel by mass transport or other eco-friendly modes

rather than by private cars. The measures include parking fee

control/collection, road user charges during rush hours, higher tax rates levied on highly polluting vehicles, mileage-

based vehicle insurance premium charges, subsidy for public transport commuters, etc.

ﬁ’@ 4. Measure for awareness raising on sustainable transport and environmental
E' I cost

PO ﬁ?couﬁ This measure is instrumental in enhancing people’s knowledge and

“'100%“ rﬁl @ understanding about the importance and necessity of sustainable transport
naturd 11"--, o N ﬁ

o', !OY@ ’|\G’o§a development and will play a pivotal part in making other measures practicable

nech é
’\ @ GHEEN and acceptable with people’s cooperation, including the car-free day event,
'$€?’ bicycle rental/lending program in urban areas, walking street project, and

promotion of environmentally friendly driving.

5. Measure for development of technology for pollutant emission reduction
Under this measure, the technology for engine, fuel, car assembling equipment, and
intelligent transport and traffic system (ITS) is used for vehicle quality upgrade to increase
energy efficiency and reduce pollutants from exhaust emission, and also for commuting
management. Moreover, technology is used to increase convenience for commuters and
facilitate traffic flow for pollution reduction, comprising promotion of eco-friendly cars

(hybrid, electric or fuel cell vehicles), traffic information for drivers, parking guidance

system, etc.
Apart from the continuous project operation according to the proposed master plan under this project, the
improvement and increase of projects to support other measures as discussed above are also crucial to a success

in the endeavor to achieve sustainable transport development.
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“Guidelines on continued project operation”

Based on our project operation experience, there is still demand for further study and operation in various aspects
that should be continuously supported and pushed for. They include, among others, demand for use of the project
output for continuous development. Such demand was recognized during the course of this project study. The
recommended areas of additional study and development are as follows:

1. Ongoing development of the bicycle city

From the results of the project study on promotion of NMT and improvement of public transport connectivity for
sustainable and environmentally friendly transportation, one of the achievements and the knowledge acquired is
the study of model “Bicycle City” development, the major outcome of which includes knowledge, guideline and
procedure for study and development of bikeways in other provinces. The guideline and model so derived consist

of:

® Approach to data compilation for bikeway planning and development
® Approach to a study and planning on bikeway development

® Format of arrangements for community hearing (about map)

® Approach to and format of planning on public relations and promotion of bicycling

Apart from the above-mentioned planning guideline and format, the experience and lesson learned from the
formulation of the model “Bicycle City” master plan of Phitsanulok Municipality help to ensure the project’s
readiness for more efficient operational development in the future. Thus, it is recommended that an ongoing project
operation in bikeway development in other areas should be taken into consideration due to preparedness in terms
of both knowledge and experience. It is further recommended that the bikeway development project planning may
preliminarily be expanded to two target areas. One is a group of tourist destination cities and the other is a group
of provinces that are crucial to the country’s infrastructure development such as cities located on the dual-track
railway route or the target provinces where high-speed train stations will be located.

2. Translation of the transport connectivity development master plan into practice

In addition to the model “Bicycle City” development, the implementation of measure/policy for public transport
connectivity development in Bangkok and its vicinities has resulted in an outlining of immediate, short-term,
medium-term and long-term development plans as a guideline for further support and pushing up on a detailed
study and budgeting. As such, the support and pushing up of the said plan to be translated into practice is another
critical mission that should be continuously carried on in line with the established future plan.

3. Development of a systematic NMT database

In the sustainable transport development process, one of the key elements that has been overlooked is a transport
and traffic monitoring and database system, especially for project success measurement. In this project study, we
have made a survey, analysis and forecast on CO, emission in case of BAU compared with NMT plan implementation.
Despite that, in the ongoing phase of the project, there should be a planning on continuous data collection, which

is crucial and needs to be coordinated by agencies from all concerned sectors to ensure that data are available on
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a continuous and standardized basis for an accurate analysis of the project success and also for a study on future
planning.

In the database development, there should be a study and designing of appropriate and essential data compilation
and a guideline on data use for an analysis with respect to designing and continuous development planning and
analysis of CO, emission volume both before and after project implementation.

Aside from the data and analytical approach recommended to be additionally studied and developed, all
fundamental factors for CO, emission analysis should be studied and formulated into standard principles to be
commonly applied across the country and should be acceptable and consistent with international standards. These
factors include, for instance, a suitable multiplier of CO, emission from vehicles that should be stipulated as a
standard factor applied to all projects and by all agencies nationwide. Currently, the applicable multiplier is varied
and referenced from different sources. Some projects use the IPCC standard, while OTP has developed a multiplier
from the project study to devise a master plan on sustainable transport development and climate change solution.
This, however, is deemed as a crucial issue that needs prior approval from concerned authorities before being
adopted as a standard factor. Standardization of such factor is indispensable, if the government intends to concretely
put in place the Measure, Report and Verification or MRV process in the transport sector.

4. Pushing for an amendment to laws and measures for NMT promotion

One of the project study results is the outcome of a review of NMT-related laws and measures. The study, as
presented in Chapter 2, reveals that some of the laws, measures and standards relating to or promoting NMT still

do not fully cover this issue or are not strictly or seriously applied. Accordingly, to push for an amendment to the

NMT-related laws, measures and standards is considered to be another mission that should be carried out in

the ongoing project implementation. The process to push for the said legislation amendment is a sensitive
issue and needs to be supported by all concerned sectors.

5. Study on a sound and effective campaigning approach for Thailand

Similar to the outcome of the study on relevant laws, measures and standards, there was, under this project study,
a review of some sample measures and activities in NMT promotion campaigning, notably a campaign on bicycle
culture overseas. Among the measures implemented are indirect promotion activities such as an event to build up
familiarity with and positive attitude towards non-motorized mobility and direct promotion activities such as a
parade or festival to campaign for cycling demand in a community. It is apparent that besides the guideline on
infrastructure development and law enforcement, a guideline on campaigning, promotion and raising of awareness
and positive attitude towards NMT is also a crucial element. Thailand still needs a study on approach to or method
of proper campaign for low-carbon society development so as to institute a definite and systematic guideline for
the responsible parties. The study may be conducted through an actual experiment or a brainstorming among those
who have experience in bicycle city development or community development.

6. Study and development of technology for NMT and public transport promotion

The development of technology for NMT and public transport promotion in this section has a different objective

from the “measure for use of technology for pollutant emission reduction” earlier discussed in Item 9.2.1.
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The development of technology for NMT and public transport promotion may concern with promotion of non-

motorized mobility and commuting by public transport through the following technologies:

® A mobile application which allows users to walk and jog with fun (such as a program that records number

of walking steps on each day and converts them into the energy burned)

® A data program to support planning and commuting by public transport

Creation of an online social network for an exchange of information on traveling, bicycle use, and approach to

continuous development from system users
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