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Background Information on the TRANSfer Project

The TRANSfer project is run by GIZ and funded by the International Climate In
(IKI) of the GermarnFederalMinistry for the Environment, Nature Caregation, and
Nuclear Safety (BMU). Its objective is to support developing countries to deve
implement climate change mitigation strategies in the transport sedtatiaslly
Appropriate Mitigation Actiod§NAMAS). The project follows a md#iel approach:

1 At country level, TRANSfer supports selected partner countries in develog
implanenting NAMAs in the transport sector. The NAMAs supported by the
cover a broad variety of approaches in the partner countries Indonesia, Sou
Peru and Colombia.

i Atinternational level and closely linked to the UNFCCC process, thehaipg
accelerate the learning process on transport NAMAs with a comprehensi'
measures (events, trainings, facilitation of expert groups, documents with
and lessons learned such as the transport NAMA handbook and a, datiibaist
an ineractive wikbased portal that provides access to transport NAMAS

Activities at country and international level are closely linked and designed in
beneficial way. While specific country experience is brought to the internatiol
(bottom-up) to facilitate appropriate consideration of transport sector specifics in the
change regime, recent developments in the climate change discussions are fed in
in the partner countries (tolown).

For more information selettp://www.transferproject.org
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Development of a National Urban Mobility Programme
for Thailand

An Inventory and Assessment of National Urban Mobility in Thailand

This report is therialdeliverable towards the development of a National Urban Mobility
Programme in Thailand. It provides an inventory of urban mobility sysfdragand

and an inventory of national and urban mobility planfimgreport acts a repository of

data and infonation that sets out the existmationalurban mobility situatiohis

report then presents a diagnostic assessment of urban mobility and how it is planned to
identifyan urban mobility programme that should overcome many of the urban mobility
issues faced in Thailand today.

DISCLAIMER

The analysis, results and recommendations in this paper represent the opinion of the author(s)
and are not necessarily representative of the position of the Deutsche Gesellschaft fur
Internationale dsammenarbeit (GIZ) GmbH or BMPartial or total reprodtion of this
document is authoed for nonprofit purposes, provided the source is acknowledged
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Executive Summary

This reporprovides an inventory of urban mobility systems in Thailand and an inventory of national and
urban mobility planning. €heport then presents a diagnostic assessment of urban mobility and how it
is planned to identify an urban mobility programme that should overcome many of the urban mobility
issues faced in Thailand toddne aim of this is tprovide a basis upon which a National Urban Mobility
Programme (NUMP) could be developed.

A NUMP isaframework to improve the capability of towns and cities to plan, finance and implement
projects designed to improve the mobility of people in their ArB&dMP supports the delivery of
national policiesuch as the NDC Action Plaat)the local leveind empowers local governments to
identify, plan for and deliver the optimal solgtiothe issues they face.

There are twkey demographic and populaticendghat will impact upon planning for urban mobility
in coming decades.

- Nationally, the Thai population will decrease over coming decades. However, the population of
Bangkok and surrounding areas is forecast to growcasititrgcontinues to urbdse.

- The population is an aging one, requiring accessibility issues for older people to be considered in
the design and delivery of urban transport systems

Transport infrastructure is developing and evolving all the time and has been a focus of government
investment foseveratlecadeglowever, it is evident that the development of road networks in particular
have encouragdifyh levels of car uaad this has impacted upon quality of life:

- There iigh car and motorcy@e/nership across tkéngdom with more than one vehicle for
every two people

- The @r ownership rateh@ number of road motor vehicles per 1,000 inhabitdangkok
(646)is higher than SingapafE70) Hong Kong(92)and London(32Q. That means that there
is a higher dependency on a private car, lower utilisation of public transport despite a lower
average income in Bangkok compared to these cities.

- Vehicle ownership continues to grow by 1.9% per year across Thailand, and bpgéékn B

- Vehicle occupancy raf@simber of people in a car per tapy low, exacerbating the impact of
high car ownershig\ major contributor to congestion.

- Thereis an increasing number of passengers using car hailing (e @ratBERjvere pubt
transport users before (data currently being collected) therefore contributing to congestion and
GHG emissions.

- As aresult of growth in vehicle use, transport is the second largest datit€er of

- Air quality is impacted greatly by transport andamanteas concentrations of particulate matter
and other pollutantsanexceed safe levels

- There is a large number of road fatalities, with the second highest rate per head of population in
the world- motorcycle riders make up nearly three quartersalitidaton Thai roads

- The cost of journey time delays, poor air quality and a high incidence of road fatalities is extremely
high and, based on experience elsewhere, it manifests itself in, amongst other things, reduced
economic performance

Despite hig motorisation rates, the bus continues to play a key role in moving the Thai population. 28%
of passenger km travelled is by bus, compared to 26% by car and 24% by niaddyglepon this



mode share provides an opportunity to strengthen thetyviabili sustainability of bus services in all
urban areadVith buses emitting just 7.25% of greenhouse gas emissions but accounting for 28% of
passenger km travell&ds evident that encouraging any sort of modal shift from car to bus or other
forms of public transport would have a notable impad€©@nand othergreenhouse gasnissions.
Strengthening public transport with additional operational funding and investments is therefore a key
strategy in Thailandés NDC Action Pl an.

There are some featurek toansport delivery in Thailand that support high levels of personal
motorisation. A lack of, or incomplete, pedestrian and cycling infrastructure makes traveling on non
motorised modes more difficult. In addition, the cost of public transport anddlie pay twice when
interchanging makes using public transport more expensive than car hailing services such as Grab.

As well as documenting urban mobility and the factors that affect it, this reportgraseatsithe

urban mobility planning framework and the governance structures currently in place. There are a variety
of institutions involved in planning and delivering transport, most notably the Ministry of Transport (and
its various departments), Ministry of loteaind the Royal Thai Police. Within the Ministry of Transport,

there are various departments which have their differing roledfiddefQransporand Traffic Policy
andPlanningOTP)plays an essential role in planning transport systemghevbBidpartment for Land
TransportDLT) plays a significant role in deliveend regulatingublic transporservices

Urban transport plans ateveloped by OTP in conjunction with the Department of Public Works and
Town and Country Plannit@ensure thdand use planning and transport planning asedomatedAt

present, plans are developed centrally, albeit with support and input fraonkdgncies and
academicsThe plans tend to be long term in nature and seslerttcome current transport pletms.

The plan for Phitsanulok reviewed as part of the preparation of this report suggest that there is a great
deal of focus on infrastructure and vehicles, with less focus-motooised modes.

Public transport is regulated in Thail@id. controls piblic transport services (except rail mass fransit
which is controlled by the Mass Rapid Transit Authori§angkok through the issuing of operating
permits to operators, while the provincial arms of the DLT performs this role in other munigigalities a
urban areas.

There is currentlyo mechanism for subsidispuplic transport servigakus # bus services should be
seltfunding through fare box revenue. Tihipacts upon the lortigrm viability ofpublic transport

services iallareasand paitularlywhere services are not commercially viblenservices cannot be
sustained through fare box revenue atpregatordéend to reduce service levelsa point that revenues

can sustain the service to generate a return on the investmentuiihigdnls to a lack of investment

in vehicles which hasagativ&knockon effect on patronageparticularly agreater affluence allows

bus userso bein a position to affordars and motorcyclésair quality and greenhouse gas emissions

The situatin gets worse in the absence of transport demand management measures that provide
disincentives for the use of a private car or single occupancy hailing trips.

A review of the economics of bus services suggests that a lack of government subBidg as
constraining regulatory factors such as regulatgddaudts in relatively leyuality service level$ere

are plans to transform bus services into a network of feeder services once the rail mass transit network is
developed further, althouggrvices are still likely to face the same issues without reforming the regulatory
and legislative structures.

A diagnostic analysis using the SWOT frameelmited a variety of recommendations around the
development of a NUMP:
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While supply side meassiare the focus of transport masterplans, demand management measures are an
essential ingredient to shift behaviour. It is essential that in all urban areas, demand management measures
such as road user charging, parking charging and parking avaitedtibiynts are considesddngside

supply side improvements.

Opportunities should be given to local administrations to invest in public transport services in order to
partially decentralise decision making and provide those administrations witimgheilissim enhance

public transport services. One mechanism fasthislevelop a fund that administrations could bid for
(meeting specified criteria) in order to implement local projects.

Beforeanypolitical decisions are taken on the fuel smfrBMTA buses, a thorough evaluation of the
optimal fuel source optiosbould bearried out. There is a danger that decisions could be taken without
a full understanding of the wtellwheel emissions and how different fuel technologies will perform
operationally across Bangkok.

It is necessary support the work of the Common Ticketing Officd O) to implement a common

ticket and common fare structure across Bangkok. It is essential that the CTO implements a product that
meets the needs of users amdrcomes the barriers to travel today, most notably the generalised user
cost of travel.

It is evident that there is a significant opportunity to build upon the political desire to reduce PM2.5 levels
by developing a formal travel demand management (St8gy. This strategy should provide a
mechanism for not only generating revenue from TDM measures but also for spending revenue generated
i.e. how it should be spent, by which organisations, what the investment priorities are etc.

With the numerous auhs for constructing mass transit across urban areas of Thailand, it is recommended
that government considers whether funding for public transport could be more effective. At present, bus
operators are completely reliant on fare revenue, yet fare Ewdictaded by government and
government subsidy of bus services is not permitted. Without changing this approach, bus services are
likely to suffer from a lack of investment in the future.

It is recommended that OTP and other agencies continue to disseskilis and knowled@nly if
the capacity exists at the local level can local administrations deliver urban mobility for their areas.

All transport projectshouldhave a thorough process and outcome evaluation as a part of their delivery.
Output moritoring is insufficient for the size and scale of many projects that are delideteersg
an effective monitoring and evaluation regime is paramount f@rtorigarning and skills development.

Following on from these recommendations, a framework for a National Urban Mobility Programme has

been identifiedGiven the political priority to improve air qualtyet 6 Thai |l and Cl ean
Programmed aligns with t thesarhe time ingeting theoolveratching s st
objectives of OTP and government. There are three thematifoangdsi ch 6 acti on | eve
developed

1 How to deliver transport demand management across urban areas, including Bangkok

1 How to build upon and enhanbus services to improve urban mobility

1 How to develop funding mechanisms to support local governments to implement urban mobility
enhancing projects in their local areas

The targets for each of these three thematic areéas are
1 Reduce PM2.5 levels asgpecific urban areas
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1 ReduceCO, emissions by 2.17ér annualp(g
9 Increase the number of bus passenger trips by dgfdrox.

The action levers for each of the thematic areas are prbstoved

e giz:
W/ dyu

TasamamamsvuaaionInAazen

Thailand Clean Mobility Programme

‘ PM 2.5 emissions from read transport in Bangkok, Makhon Fathorn, | ‘ Redwction of €O emissiors by 217 K pa ‘ Mo of bus passenger increased from 211 to 222 millon trips

Pathurn Thani, Morthaburi. Samat Prakan, and Samut Sakhon reduced [ze= MOC action plan, from year of introduction)

| Congestion Charge | | Bus Improvements | | Upscaling: Planning and Funding ‘
+  Traffic, emircnmental and aconomic mpact medading B Emdrormental, Econamic and Francial impact sssecoment & Suppart the devslopment of Pubic Trarspon Fund
of bus fleet in Bangkok [develop While List of eigible projects and refunding
+  Poicy design optiores {Preliminary Apilfay, Full Policy Design) opticores
. Procurement standard for pubkic fleets including background
s Pubic communication strategy developmeant stuties

Inbegration of economic and ervronmental indicators i

+  Readmap for congestion charge implementabion project priorhization
. Resision of fare sinuchure and subsidy sysiem for Bangkok

s Support congestion charging development process

+ Develop 2 mechanismior the ussge of ransport demard
management revenue

Seeking for additional funding Seeking for additional funding

In summarythe development of an inventory of urban mobility indicators and the diagnostic analysis of
those indicators has led to the development of a NUMP framework. Implementing the TNuukihith

should significantly improve urban mobility systems and processes and allow for an improvement in air
guality and a reduction in g€missions.
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1 Il ntroducti on

1.1 Background

Globally tansport accounts for 27% of enagjated C@emissions and continues to remain a rapidly
growing sector. According to the latest Transport Ou@@slemissions could increase 60% by 2050
(OECD, 2018 GIZ was commissioned by BMU with the implementation of the project TRANSfer lll
- Facilitating thelevelopment of ambitious transport mitigation actions.

The objective of the project is to increase the efforts of developing countries and emerging economies to
foster climatdriendly transport with international support. The project follows astewdtiolder
approach and acts as a @mitigation action prepa

In Thailand, the TRANSféit projed¢ supportghe Office of Transport and Traffic Policy and Planning
(OTP) and its partners in the preparation of mitigation actions in urban transport in order to implement
the NDC commitmentgspecified in the NDC Action Plain)the transport sector. Thixcludes the
development of a National Urban Mobility (Investment) Programme (NUMP) for TBqioiiically,

the NUMP aimsadevelop a support mechanism for cities to improve urban transport.

What is a National Urban Mobility Programme?

A NUMP is aramework developed by national governments to improve the capability of to
cities toplan, finance and implement projectslesigned to improve the mobility of people in t
areas.

A NUMP supports the delivery of national policies at the logledihelempowers local governme
to identify, plan for and deliver the optimal solution to the issues they face. A NUMP also §
local governments to monitor and evaluate the solutions delivered to enhance learning
manage urban mobilityfurture.

Examples of NUMPs include the currently devel@giigbility NUMP in Uruguay . The nationa
government is in the process of setting up a fund to invest in urban electric vefialese bnd
Colombia the NUMP supports investments in publicdpamt infrastructure (e.g. bus stops,
lines).

A NUMP can focus on infrastructure, technologies (e.g. electric vehicles) and is often suppd
investment (funding) and regulatory framework (e.g. planning guidelines). All NUMPs
common thathey provide additional funding for local planning measure (e.g. support
consultants in planning) and implementation (operational subsidies for bus operators, infi
investments, clean vehicle funds)

The primary focus for the NUMP should be secondary céig$ose other than Bangkok. However,

any national programme will, inevitably, impact upon Bangkok given the dominance of Bangkok and its
surrounding areas on economic activity and on transport emissions. TheshypjdRs the
implementation othe Natonally Determined Contribution (NDC) Action Plan which aimssttout

how the Thai government will reduce greenhouse gas emissions emanating from transport modes.

In its National Determined Contribution (NDC) Thailand has committed to a reduction of 20% of its
CO; emissions compared to a bushasssual scenarihat amounts to 116MtCO,. The transport
sector was assigned a tagductionof 41 MCCO.. The subsitution of biofuel in the transport sector

1



accounts for a 10 MtG@eduction The remaining target will be addresstkifNDC Action Plarffior

the transport sectowith an additional potentiabf 35.4 MtCO; reduction in C®@ emissions
Measures/policiesnder this action plan &been divided intthree groupghe first groupwhich its

budget is secureld, estimated teae 18.67MtCO, and the secongroup without budget allocation,
reduce 16.74 MtCQA third group of projects has bédentified but the potential GEavings have not

yet been determined as baseline data collection is requirddisO&€ently finalised the NDC Action

Plan and the various projects that are required. It should be recognibedNbiP for Thailand
istherefore considered a helpful and complementary vehicle to deliver the NDC Action Plan measures.

MobiliseYourCityMYC). MobiliseYourCity is a globa
MOb'l'Se operating partnership launched by the Governmer
L] France and Germany and supported by the Eurg

|'|:|:|:|:B Commission and implement@dmong othersby GIZ.
o> j\" YO ur C Ity MobiliseYourCity suppports national gnd local g):j/overnr
in emerging and developing countries in plannir
sustainable urban mobilitgey tools promotedybMYC are National Urban Mobility Progrg
(NUMPg and citylevel Sustainable Urban Mobility PEBiSMP$ Partner countries and partt
cities of MobiliseYourCity have recegaithe global challenges on urban transport and comm
tackle thesthrough adoption of common principles of sustainable urban mobility in their nati
local development plannifRartner countries and partner cities participate in the MobiliseY
Community of Practice and they can receive technical assistaeitesmay take part in capal

building activities

« The NUMP development in Thailand is supporteq

1.2 Aims and Objectives
The core aisof the development of a NUN#e:

- Provide necessary groundwork that allows policy makers in the Thai government to make an informed
decision on themplementatiof the NDC action plathrougha NUMP

- Develop a funding mechanism that supports the implementation of urban transport measures

- Provides a planning framework for urban transport plajopiality standards, clear guidance on roles
and responsibilities, capacity development)

The development of the NUMP is a participatory process and requires several preparatory steps and

discussions

- Build on existing sectostudies to assess current funding, financing and transport planning
mechanisms and implementation of cities and national government

- Identify support needs for cities that are to be included in a NUMP (capacity, finantiahtastru
funding, planning procedures, institutional framework)

- Assess the current main barriers fordaxeon transport in Thailand

- Provide recommendations féfision & Goal settifgo:
A draft a national vision for urban mobility (in line wittNIRE action plan)
A define the objectives of the National Urban Mobility Programme and

A provide strategic direction on using the various levers of action agavaiance,
financing, funding, capacity building, technological choice¥,Téimiland

2



There are three coreggesses involvedtime development of the NUMEhese are

- Inventory
- Diagnosis
- Recommendations

The inventorylocuments the existing urban mobility systems and the factors that impact those systems,
both now and in the future. It filys considerthe fundamental attributes that impact and influence how
people live and travel. Population, density, urbanisation and motorisation rates help to set out the current
and likely future factors that influence how people will move arounddrhadaits urban areds.

addition this report providea thorough documentation of the existing urban mobility systems

- Review of institutions involved in delivering and regulating urban mobility systems
- Review of relevant legislation governing urb&ilitp@nd systems

- Review of national and local urban mobility policies

- Financingand fundingf urban mobility systems

This documentation allows for a diagnostic analysis of urban mobility systems which is carried out within
the SWOT framework. Tnalysis is carried out witkir specific areas of focus:

- Governance
- Budgeting and funding
- Capacity development
- Technology

Following the diagnostic analysis, a stakeholder engagement waekaheg to obtain the perceptions
of decision makers within various government departiidngsis presented within the diagnostic
sectionUsing all of the findings presented, a Natibnban Mobility Programme can then be defined.

1.3 Approach

The aim of this report is to document the urban mobility systems in place in Thailand, addtanalyse

to help inform of the key influences and impactorgban mobility systermow andn thefuture. The

approach taken to compile this report has been to collect and collate existing datasets and information to
provide a thorough documentation of élxestingsituation.

The first step was to collate existing official statistics and datésseddoy government departments
and agenciegvhile not exhaustive, the key sources of data arddkiedin addition, a repository of
documents and data sources reviewed to complete this report has been compiled.

- Office of the National Economic aBdcial Development BogidESDB)
- Department of Provincial Administration, Ministry of Interior

- Department of Land TranspdgRLT)

- Office of Transport and Traffic Policy and Planning (OTP)

- Asian Development Bank Transport Data

- World HealthOrganisation

- Various ministries across government, including interviews with officials

3



In addition, to collecting secondary data sources, interviews were carried out with numerous stakeholders
across the country to document their roleslerdsshe structures in which urban mobilimanaged
and providedinterviews were carried outhwiitie following organisations:

- Chiang Mai Municipality - Phuket Provincial Administration

- Chiang Mai Provincial DLT representative Organisation
- Bangkok Metropolitandministration - Phuket City Developme6o., LTD.
- Hat Yai Public Works Department - Public Debt Management Offigdinistry
- Office of Transport Traffic Policy and of Finance
Planning - Nonthaburi Municipality

- Departmenbdf Land Transport

Following an analysis of all data and information collated, the SWOT analysis could be carried out. This
was carried out independently by the team of consultants, and then presented to a workshop of key
stakeholders and decision makers. The SWOT wasuttien fefined through the discussion with
stakeholders, and the final refined version is presented in this report.

Following the diagnosis of the key urban mobility issues in Thailand, diidk[Rwas developed by
the team of consultan@IZ officers and OTP



2 Urban Mdmidliictay or s

The aim of this chapter is to set the context within which the NulMiedeveloped, describing the
characteristics of Thailand and how these relate to and influence the requirements of the NUMP. This
chapter proviels an overview of the sociodemographic and ecottwamécteristics Thailand and the

state of transparitsenergy consumption and emissions.

2.1 Socio-Economic and Demographic Metrics

2.1.1 Population and Demography

According to population forecasts based on the 2010 census, ifhaidnd hd an estimated
population of 67,653,000, with almost one quarter of this populatiomgregitin the Bangkok
Metropolitan RegiofBMR) Almost 16m people live within the BMRile NakhorRatchasima, located
to the north east of Bangkok and the second largest province, has a population of alfibist i2.5m.
illustrated iMable2-1 Population of Thailand including BMR and six major provinceb&lohrs

There are some potential weaknesses with how population data is collected. Registrations with the
Ministry of Interior are often used to estimate populations. However, these can provide an inaccurate
estimate due to residents registering in areastided® not live often residents of BMR registering

in other provinceRkegistered and unregistered immigrants may also be missing from official statistics.
The population estimates presented battaanptto take accourdf the nonregistereédnd immigrant
population of each province.

Table 2-1Population of Thailand including BMR and six major provinces 2017

Thai + Non-Thai Non-Registered Total % Non-
Population Registered Population Population registered
Population Population
Whole Kingdom 65,522,000 2,131,000, 67,653,000 3.3%
BMR* 14,854,400 1,076,900] 15,931,300 7.2%
Nakhonratchasimé 2,482,600 9,668 2,492,268 0.4%
KhonKaen 1,721,200 15,118 1,736,318 0.9%
Chiang Mai 1,655,200 48,780 1,703,980 2.9%
Songkhla 1,529,000 18,810 1,547,810 1.2%
Phitsanulok 884,000 9,170 893,170 1.0%
Phuket 454,400 83,512 537,912 18.4%

SourceOffice of the National Economic and Social Development Board
*BMR (Bangkok Metropolitan and Region Aréa)Bangkok areand theb provincesof Bangkok including Nonthaburi, Pathumthani,
Samutprakarn, Samutsakorn, and Nakhonprathom.

Thepopulation pyramifibr Thailand is presentedrigure2-1 Population pyramid by sex and age group
2017below. This shows that there is a higher proportion of people within theagéttitmhort than in

the lower and upper age ranges. Thoseemesidged between 35 and 54 account for 32% of the
population, while the mean average age is 37.

The United Nations Ageing Index (World Population Ageing2D®8), provides a metric on the

number of people aged 60 or over for every 100 people undgetbel15. This shows that in 1975,

there were 11.7 people aged over 60 for everyld0ge@r old8y 2000 this had increased to 30.5, and

by 2025 it is forecast that there will be 87.3 people aged over 60 for every 100 people aged under 15. By
2050, tke UN estimates that this will increase further to 158.1. This strongly suggests that Thailand is
experiencing growth in the proportion of older people and will continue to experience an ageing



population in coming decades. This may réiilgtatric policie such as the family planning programme
introduced in the 19700s which helped to reduce

There is an apparent difference in the population of males and ferttatethé\tohort up to 35 years
of age, there are more males fearales, while in the cohort of those aged 40 and above, there are greater
numbers of females than males.

mFemale mMale

o

400,000 800,000 1,200,000 1,600,000 2,000,000 2,400,000
Population

SourceDepartment of Provincial Administration, Ministry of Interior

Figure 2-1Population pyramid by sex and age group 2017

WhileBangkok and its metropolitan region account f
densitydiffers across the country. Notably, Bangkok has a population density d,600pedple per

km2compared to over583people per kéin Hat Yai and 6,295 in Phuket. When taking account of the

entire Bangkok Metropolitan Region however, the poputhitsity is around 4,219 people pexr km

This is an average density across the region, so may disguise areas of Bangkok where population density
is much greater than the averaes is illustrated ihable2-2.

Compared to other cities within t h®eoutamdTapen, Ban
have the most densely populated areas with around 16,000 and 15,000 pecplegpectively
(CityMawrs.com), while Metro Manila and Jakarta have densities of around 10,500 peégiéoper km

densely populated than Bangkok are also Ho Chi Minh City (9,45Gpuk®ingapore (8,450pgkm

showing that while Bangkok hdargepopulation, it is noasdensely populateas other comparable

citiesdue to the large land area on which iff$its.has implications for planning urban mobility as public
transport, and mass transit in particular, tenosrform better commercially in more densely populated

areas shorter distances apdpulation densityiake delivering public transport services more efficient.

Al ai n Ber tr aonchimringmopulation derisifie$ and public transpagmesias highly

relevant todayComparing Atlanta (US) and Barcelona (Spain), Bertraud noted that both cities had similar
populations (between 2.5 anthilion residents) Barcelona has a metro system with a total length of
99km and Atlanta has a metro gysteéth a total length of #n. Due to population densities, 60% of
Barcel onads popul aotfi an meitwes swiatthiiom 6vhd | e 4% of
800metersf one of its metro stations. In Atlanta, 4.5% of trips are madeéhesimgtro compared to

30% in Barcelona.

This example illustrates that transit supply is not the only factor that encourages high transit use, but that
it needs to be accessible from where people live, and access those locations where people want to go to.
Thailand has much to learn from this example, particularly Bangkok admigni/developingand
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expandingts metro system. To encourage high levels of use, it is important to ensure there is easy access
to the network of services for a maximum nurob@eople to ensure it is well used. Alongside this,
demand management techniques to encourage private vehicle users to use the metrdikelyvirk are

be requiredrhe same is true of other Thai urban areas that are investing in mass transit network

Table 2-2 Population and density of urbarareas in Thailand

Clty(LcJ):bl\gzrxg:);hty Province Population* (kﬁzf)?* [Pe?;;alglsl!trxz]**
Bangkok Metrqpolitan BangkokMetropolitan 10,350,204 1,568 6,600
Administration Administration
Total BMR in urban BMR 12,586,200 2,871 4,384
areas
Nakhon Ratchasima| Nakhon Ratchasima 174,332 39 4,470
Chiang Mai Chiang Mai 174,235 47 3,707
Hat Yai Songkhla 159,233 21 7,583
KhonKaen KhonKaen 129,581 52 2,492
Phitsanulok Phitsanulok 89,480 19 4,709
Phuket Phuket 75,536 12 6,295

Source: Department of Provincial Administration, Ministry of Inter@ifjce of the National Economic and Social Development Board
and Websites of each Municipalities

*Population can be found from Department of Provincial Administration, Ministry of IntemoiQffice of the National Economic and
Social Development Boamhd Population in each area consistegfistered and neregstered population

**Area can be found from websites of each Municipalities

**Density can be calculated from population divided by area

The population of Thailand is becoming increasingly more asbidlostrated iRigure2-2 . In 2000,

the urban population accounted for 31.4% of all residents, while in 2014 it accounted for 33.3million
residents or 49.2% of the entire popula@jmllurban dwellers, 48% live in BMRIis is highly relevant

to the development of an urban mobility programme for Thailand as it shows that to reduce GHG
emissions, then Bangkok will have to play a central role in any strategy.

80M
60M

40M

RDM II||||I‘|||||||
2010

1990 1995 2000 2005

PERSONS

Year

Total Population @ Urban Population

Source: ADB Transp Data Bank
Figure 2-2 Changes to the urban population of Thailand since 1990



According to the Department of Provincial Ad mi
2007 at an average annual rate of 0'B3%BMR, however, has seen its population increase by around
0.76% per year since 2085 presented Trable2-3.

Table2-4 shows thattte future population of Thailaisdikely taconthue increasing slightly up to 2027,

but from 2032 onwards, the Government expects the population of the entire Kingdom toBlecrease.
contrast, the population of Bangkok will continue to increase up to 2037. This has implications for urban
mobility planmig in Bangkok as increasing demand will require new solutions over time to meet the
mobility demands of residents and visifthg highlights the need for constant monitoring of urban
mobility as situations evolve and develop over time, and plansckignggtiiout of date if demand
changes.

Table 2-3 Population change by annual percentage between 2007 and 2017

Population 2007 2012 2017 Average Annual
Change Percentage
Whole Kingdom| 0.08% | 0.45% | 0.53% 0.35%
BMR 0.81% | 0.76% | 0.71% 0.76%

Source: Department of Provincial Administration, Ministry of Interior

Table 2-4 Population change forecasts Z2- 2037

Population 2022 2027 2032 2037
Forecast
WholeKingdom 0.21% 0.05% -0.13% -0.33%
BMR 0.98% 0.68% 0.47% 0.23%

SourceOffice of the National Economic and Social Development Board

In summary, a number observations and conclusions can be drawn from this analysis of population
data. Firstly, there is an ageing population in Thailand which may have implications on urban mobility in
coming decades. For example, public transport may need to be moréedocdbsibe with limited

mobility.

A declining population, as well an ageing one, may have implications on future revenue generation for
government, which may or may not impact upon the development of and maintenance of urban mobility
systemddowever, \ith the population of Bangkok continuing to increase, it highlights the need to ensure
urban mobility systems in Bangkok continue to meet the existing and future demand placed upon it.

Finally, population denshwgs a significant impact upon the designdavelopment of urban mobility
systems. Public transport, for example, tends to pdréttenin densely populated aredsere large
numbers of people can be served ¢Bréacealong a single route or corridor. Hat Yai, in theory at least,
has potentldor good urban public transport services to meet the needssitltntswhenconsidering
population densigloneln lower density areas further transport policies anddarublicies are usually
required to ensure adequate access to publpottaarsd reduce car dependency e.g. higher operational
or infrastructure funding support, trasegiented planning, parking management, congestion charging
etc.

2.1.2 Economy

ThaiGross Domestic Product (GDP), in 2015, was measure@7ab Baht US$420h)as illustrated
in Table2-5. This had grown from 6,317b Baht since 2003, an increase of 116% inAtZlyeaeme

ni

ti me, BMR6s GDP i mtitedoed, f3Radrh Bahilb sbh Bangkok



2015 than the entire IK20b5g the aoristsuctian candntransport deator 2 0 0 2
accounted for around 10.1% of national GDP and

The size of the economies of otheeas and provincase significantly smaller than BNbRt have
shown similar growth rates. Phuket is the slight anomaly with its GDP having more than trebled in the
12years from 2003 to 2015.

Table 2-5 GDP between 2003 and 2015 (Billion Baht)

Percentage in
Area/Province | 2003 | 2005 | 2007 | 2009 | 2011 | 2013 | 2015 af}g”?:;‘;fst&?t
Sector in 2015
Whole Kingdom| 6,317| 7,614| 9,076| 9,659| 11,307| 12,921| 13,63 10
BMR 3,071| 3,645| 4,171 4,351 4,931 568 | 6,397 13
gg't‘chhoa”sima 116 134| 157| 170| 210| 255| 265 8
Chiang Mai 89 110| 119| 131| 163| 188| 218 12
Songkhla 120 149| 166| 167| 224| 23| 235 9
KhonKaen 78 88| 115| 142| 161| 184| 187
Phitsanulok 38 44 49 57 67 90 82
Phuket 53 54| 85| 86| 108| 13| 164 28

Source: Office of the National Economic and Social Development Board

GDP per capita showed similar growth levels to GDP, but there are some notable differences. While the
Kingdombds residents grew richer betdogbbngfrot;d003 an
nearly 100,000Baht (US$3,000) to 203,356B&t(U550) , BMR&6s GDP per capit
Despite this, BMR remains the most affluent region with GDP per capita of 410,617Baht, or US$12,500,
double the national figure. This casdsen iMTable2-6below.

Table 2-6 GDP per capita 2002015 (Baht)

Area/Province 2003 2005 2007 2009 2011 2013 2015
Whole Kingdom 99,766| 118,876| 140,079| 147,363| 170,764| 193,561 203,356

BMR 266,640| 295,426| 315,846| 308,020| 333,030| 374,138| 410,617
ggfchhoansima 44,703| 51,953| 61,577| 66,879 83,261| 101,870| 106,000
Chiang Mai 56,152| 67,310| 70,957| 76,159| 94,060| 108,762 126,976
Songkhla 89,764| 107,802| 116,433| 114,182| 150,332 154,631| 153,505
KhonKaen 44246| 49,914| 65,487| 81,453| 92,176| 105,683| 107,607
Phitsanulok 45,820| 50,657| 56,314| 63,376| 73,099| 99,837| 91,577
Phuket 167,986 148,587| 201,914 175,251| 205,026| 255,798 306,779

Source: Office of the National Economic and Social Development Board

GDP forecastsusingregressiomnalysis, shothat between 2017 and 2045, G increase by 3%
per year across the Kingdom. Bangkokots GDP, ho
regions and provinces of the Kingddims is presented irable2-7.
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Table 2-7 Forecast GDP and GPP (Billion Baht) 20172045

Forecasted GDP and GPP (Billion Baht) Annual GDP and
. GPP Growth
Area/Province :
2017 2025 2030 2035 | 2040 | 2045 Rate during
20172045
Whole Kingdom 15,167 20,179 23,312| 26,444| 29,577| 32,710 3.0%
BMR 6,706 8,784 10,083 11,382| 12,680( 13,979 2.6%
Nakhon 291 396 461 526 591 656 3.1%
Ratchasima
Chiang Mai 228 309 360 411 461 512 2.9%
Songkhla 268 350 401 452 503 554 2.9%
KhonKaen 219 301 352 403 454 506 3.4%
Phitsanulok 98 133 156 178 201 223 3.4%
Phuket 165 230 271 312 353 394 3.0%
Source:Analysedby theconsultantusing regressioanalysis
To put Tehkainloamacdsperf ormance into perspective,

US$6,595 compared to $9,952 in Malaysia, $2,989 in the Philippines and $3,847 in Indonesia
(data.worldbank.org

I n summary, Thail andds econolfiyearh avsh BMRsreeonomph an do
accounting for a little under half of the national economy. Per capita, Bangkok has not grown at quite the
same rate as the rest of the Kingdom, but BMR residents produce 54% more in 2015 compared to 2003,
and it continues to libe most affluent area in Thailand.

GDP forecasts suggest that, despite a declining population forecast, Thailand will continue to see growth,
particularly in areas outside of BMR. This has implications for urban mobility planning because, as the
countrygets more affluent then the availability of private veludigely to increas&his will be
considered in more detail in the next section.

2.2 Transport in Thailand

This section examines some of the key attributes of the transport system in Thailand.

2.2.1 Existing transport infrastructure
There are five kewotorisednodes for which infrastructure is provided in Thailand:

1. Road
2. Rall
3. Air

4. Sea
5. River

Thailand has a weleveloped road network that spans across the country. Roads form the core of the
transport network, with 180,06@ of road, 98.5% of which is paved. Paved roads in Thailand can be
classified as:
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- Motorways and general highways operated by Department of Hijtheagsare just 2%8n
of motorway including 1&8n of route from Bangkdk Chonburi and Pattaya, and ké8of
outer ring road for Bangkok

- Expressways serving in BMR area operated by Expressway Authority of Thailand
- Local roads operated by Department of Rural Roads and other local administrations

Motorways
—  \ajor Highways

— \inor Highways

Source: PSK consultants

Figure2-3illustrates the highway network for the entire country. This shows that the four major highways
tend to radiatéom Bangkok, serving all four corners of the Kingdorte winor highways fill in the
gaps to create a comprehensive national road network.
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Motorways

— Major Highways

— \inor Highways

Source: PSK consultants

Figure 2-3 Existing highway and motorway network operated by DoH
The rail network can be divided into two groups: urban andirioder railways. Currently, the urban
railway network consists of 112 km of track within the BMR area®illystrated iRigure2-4 and

discussed in detail in SectBoh There are four maspic transit lines amsheairport rail link service.
The services on these five lines are operated as follows:

- Bangkok Mass Transit System PCL (BTSC) under the concession granteBabgkake
Metropolitan AdministratiofBMA) by operatinggvo mass rapittansit lines consisted of Light Green
line (Sukhumvit) and Dark Green (Silom) Line,

12



- Bangkok Expressway and Metro Public Company Limited (BEM) under the concession granted by
theMass Rapid Transit Authority of Thailand (MRBy operatingwo mass rapidransit lines
consisted of Blue Line and Purple Line,

- SRT Electrified Train Co., DLT. (SRTET) under the State Railway of Thailand (SRT) by operating
oneairport rail link between downtown and Suvarnabhumi Airport.

Source: Wikipedia of Mass Rapid Trarni§iaster Plan in Bangkok Metropolitan Region
Figure 2-4 Existing urban railway in BMR

The mass transit rail netwarlBMR iscomplementebly a network of bus services. Seseaieeoperated
by theBangkok Mass Transit Authority (BMTA) and private sspéoators underontract toBMTA
but this responsibility is being transferred talé&partment of land transport (DLThere is one Bus
Rapid Transit (BRTorridorwith dedicéed running waysetween Satorn and Ratchapl@tkside of
BMR and in other urban argagblic transport neily consists of busesini-busesandSonghaev.

In recent years there have been developments in public transport services in Chiang Mdi and Phuke
Private bus operators andaperatives have set up and use intelligent technologies and smartphone
applications to make bus services more attractive to users.

The State Railway of Thailand (SRT) owns and opetratesban raikervicesThe systersonsists of

4,07km of trackwith 16differentlines covering47out of 7 7 ) poovincaabmesdltedh g d o md
in Figure2-5. The vast majorityf railway network is single tr§8k91km) with174 km of double track

and 105 km length of triple tradke triple track lengths are found in and around BMR.
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