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Executive Summary

Background and motivation

Transport accounts for 27% of enengjgted C@emissionglloballyand continues to remain a

rapidly growing sector. According to the ldiEstTransport Outlook C@emissionsould

increase by 16% by 2050 (ITF, 2021) even if current commitments to decarbonise transport are
fully implemented. The reduction in GHG erarssexpected from these policiesldbe more

than offset by growing transport demand. According to the Department of Alternative Energy
Development and Efficiency (DEDE), the transport sector in Thailand ranks as the mest energy
consuming sector in thengdom, accounting for 39% of all energy consumed in 2019. The
transport CQincreased 23% between 2000 and 2015 on a per capita basis.

Thailand submitted the Intended Nationally Determined Contribution (INDC) to the UNFCCC

in 2015, which aims to reducegteenhouse gas (GHG) emissions byZB¥%occompared to the
projectedBusinesssUsual (BAU) level by 2030. After the INDC submission, the NDC
Roadmap on mitigation (262030) was developed to provide a policy direction in achieving the
GHG emission redition targets, with the transport sector being one of the four main sectors that
have been tasked to fulfil the country’s climate pledge. According to the Roadmap, transport
sector is responsible for a GHG emission reduction of 41 MtQ030, which conniges of 31

MtCO. from energy efficiency improvements led by the Ministry of Transport and 10 MtCO
from biofuel consumption under the responsibility of the Ministry of EM®Dds).

According to the Thailand NDC Roadmap, the transport sector is rdsdonsilGHG emission
reduction of 41 MtC@n 2030, comprising 31 Mtefoom energy efficiency improvements led

by the Ministry of Transport and 10 M#&@Om the biofuel consumption under the responsibility

of the Ministry of Energy. Following the NDCadmap, the OTP developed the NDC Action

Plan for the Transport Sector, identifying measures for achieving the NDC GHG emission
reduction target based on the Avdidftimprove (ASI) approach. The target of overall GHG
reduction potential from this actiplan is approximately 35.4 MtCé&xceeding the 31 Mt€O
reduction target.

At COP 26, the Prime Minister announced a new target to reach carbon neutrality by 2050 and
zero greenhouse gas emissions by 2065. Moreover, Thailand also set out the aiGhgiges ND

of 40% GHG emissions reduction by 2030 with international support. In 2021, Thailand also
announced the EV 30@30 policy with the target of 30% of EVs in the overall domestic vehicle
sales by 2030. To reach the EV 30@30 target, the Thai goveamassigned the National EV

Policy Committee to develop and implement an EV Roadmap, clearly committioilibyeas

a key measure for NDC and-LEDS realization. In tandem with the EV Roadmap, the National
Energy Policy Council (NEPC) approved th&édwal Energy Plan (NEP) to support Thailand in
pursuing clean energy and becoming carbon neutral. The approved EV Roadmap and NEP show
a positive sign that lays out a solid foundation for decarbonizing the transport sector.

Congestiortharge is beingmgnizedas one of the most sophisticated and effective instruments

of travel demand and traffic management and it is anchored in the Thai NDC Action Plan for the
transportector as mediwterm measure with a planned implementation between 2022 and 2025
together with the electrification of minivans as planned for28806 The introduction of
congestiorcharge would internalize the external costs or road transport and generate revenue to
support public transport improvement. A sound and designated communication strategy
implemented prior to the introduction otangestiorcharging scheme would increasalipu
acceptance of the programme.
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Main idea behind the measure

The measure to be introducedosgestiorcharge, accompanied by the establishmerdexdra

mobility fund. Both measures are part of the overarching Thailand Clean Mobility Programme
(TCMB. The main objective of the TCMP is to mitigate GHG emission and air pollution from
urban transport by internalizing (some of the) actual costs of private vehicle use and at the same
time improving public transport modes. Hence, the revenue froomgfegtion chargwvill feed

into the clean mobility fund to establish a continuous funding source for sustainable urban
transport projects in Thai cities (Transpamancedransport). As an overall result, GHG
mitigation will be targeted through reduced&agltand increase mass transit ridership (Push and

Pull Approach).

Figure 1: Thailand Clean Mobility Programme concept

LI ETENL G

Clean S Other funding

Mobility sources
Fund :

BuipAlal anuanay

Measures to incentivize the

. Measures to disincentivize the
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subsid Bomennnnnnns ! ;
. Non-m\gtorized Transport : >‘ Bus [@ * Private Vehicle tax
. i . : ) * Potential further measures
* Investment in better public S
transport service : . . Electric Train
* Potential further measures : =\

e { Non-Motorized Transport V) ‘

Source: GlZ, 2020

Congestiortharging shall be introduced in an initial pilot area in Bangkok, as the capital city with
major importance in terms of percentage of total inhabitants and economy in the country. The
scheme can be then replicated to other rmagbmediumsized cities infailand.

The objectives of the introductioncohgestiortharging in a pilot area in Bangkok together with
the establishment oftieanmobility fundare:

1. Reduction of individual car use by shifting travel demand towards public transport

2. Mitigation of CQ/ GHG emissions

3. Reduction of Piklevels and overall air pollution in urban areas

4. Establishment of a lorigrm funding source for transport service and infrastructure
improvement

The main objective behind the introductionorigestioncharge in Barkpk is to discourage
private car use by at the same time encouraging modal shifcé&wblonv modes by public
transport system improvement, including the technical study of below approaches

1 Experience from other cities shows a reduction of car trips by tnd increase public transportation ridership by 20 to 40%.
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=

Development ofongestiorchargingscheme.

2. Set up otleanmobilityfundas an innovative mechanism to support the financing of
sustainable transport measures nationwide through ti¢hes€Crevenue.

3. Enhancement of sustainable transport through increasezhrbmm transport

investment.

Table 1: The Mitigation Action at a glance

Contribution to
NDC
implementation

Reduction of individual car use by shifting travel demand towards
transport

Mitigation of CQ/ GHG emissions

Reduction of PMlevels and overall air pollution in urbaeas
Establisment of a lortgrm funding source for transport service and
infrastructure improvement

Urban transport

Type of action i Subsector
yp NationalProgramme - Transport Demand Managem
(TDM)
- Public Transport
Geographical | BangkokMetropolitan Type of Regulationsies
scope i olic .
. RegionBMR) nstruments | ECOnomic instrumentges

Public spending/ investmeryes

Communication and informatior|
yes

Organisation

Responsible organizati@ffice of Transport and Traffic Policy and

Plaming (OTP)
Involved national partneBangkok Metropolitan Administration (BMA

Department of Land TranspdBLT), Local governments, Ministry of
Finance (MF)

Main mitigation
measures

(1) Congestiorharge
(2) Clearmobility fund

Schedule

Phase 1Preparation

Phase 2Establishmerf framework conditions, pikesting evaluation
and communication

Phase 3Full scale implementation

GHG mitigation
effect and
other benefits

GHG mitigation34 MtCO.. between 2027 and 2037; average annual
mitigation 0.3 MtCO,e

Other benefits: Shift of private car use to ptralisportationreduction in
overall congestion and related externalities, reduction in lpcklints

and noise emissions, positive economic impact on individual and so
welfare, establishment of a constant financing source for sustainablé
mobility investment

10
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Type of Technical support:
required ) . .
support 1. Technical study on the developmentianplementation of

congestion charge in Bangkok

2. Recommendations on the legal, institutional, administrative a
financial setip of acleanmobility fund

Financial support:

1. Introduction, deployment and maintenance of a congestion cf
system in Bangkoke{scted areas)

Source: Author

A PM Emission Reduction

Thecongestiorcharges estimated to reduce PM emissions from reduction of cars usage ranging
from 1-1®% per year or equivalentdd4to 4,89Aonnes per year.

A Mitigation ofCongestion

Congestion mitigation shoasubstantial socioeconomic benefit. The benefit is calculated based
on value of time. The-wehicle travel time reduction is assumed based on aoe@esion
charge modelling results of each charging level of given sdenatio/ears. This analysis yields

a socioeconomic benefit of up to THR.6BIllion (EUR 124 Billion) for the first year of
operation of theongestiorcharggGlZ, 2020)

A Accident Reduction

Road accideshavebeea chr oni c problem for Thail andos
Thecongestiorchargecould help to reduce the number of road accidents by shifting commuters
from private car to public transportation, with an estimated positive economic ingpagt ran
from THB 0.2 to 10@illion (EUR 596 Million to 2.8 Billion) per yeafGlZ, 2020) The results

are calculated based on mode shift assumptions from private vehicle to public transportation
leading to an equivalent redutin car insurance spending. Annual expenditures on car insurance
areassumed to bEHB 6,570 /year/vehicléEUR 196)

The cleanmobility fundthat is fed from the congestion chaaies to support various types of
sustainable transport measures, alinipao additional direct and indirect GHG emission
reductions and encompassing the following modes:

A PublicTransport
- City bus / Van / Song eaw modernization through replacement of old vehicles with
low-carbon or zeremission vehicles (e. g. EVs)
- Operational subsidies to bus companies to improve service levels
- Low carbon last and first mile public transport schemes (e. g. ele€Tiik ankl
motorcycle shuttles)
- Implementing designated public transport lanes
A MassRapid Transit
- Subsidies to redutares for selected traveller groups
A Non-motorised transport
- Widening of sidewalks
- Creation of designated cycling lanes and bicycle parking facilities

11
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- Introduction of city bike sharing services
A Motorized individual transport
- Subsidies for fleet electrifioa (delivery fleets, taxi fleets, company fleets) and public
charging infrastructure bug
- Enhancement of caharingservices

Table 2: Estimated benefits from congestion charge in Bangkok

Scenario Charge Vehicle Gross CGO Charge in
level kilometres revenue emissions consumer
travelled reduction surplus
reduction
(Bath/time) (Million (Million (Tonneslyear) (Million Baht
kilometers/year) Baht/year) Iyear)
1 50 0.21 5,906 209,750 -116
80 -0.07 7,639 193,453 -418
120 -0.27 8,547 184,007 -832
2 50 3.33 8,273 108,643 647
80 3.35 11,542 110,603 -24
120 3.22 14,807 101,815 -1,006
3 50 3.74 8,273 146,560 647
80 3.89 11,542 149,520 -24
120 3.87 14,807 141,696 -1,006
4 50 16.46 20,027 109,159 863
80 23.80 29,922 312,405 617
120 31.69 41,611 658,293 -128
80 3.43 21,688 166,558 -973
80 4.09 24,115 193,775 -1,066
120 4.42 32,836 214,439 -2,681
7 80 16.62 29,199 344,251 -243
120 20.62 39,388 615098 -1,533

Source Glz 2019
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Financing concept

The main logic behind tisengestiorcharge scheme anéanmobility fundimplementation as
measures of the overarching TCMP is to generate revenue from disincentivizing measures to
discourage private vehicles, while reallocation the revenue to incentivize and promote measures to
support urban public transport systems.

Regardig the disincentivizing measure, the financial analysis shows that revenues from the

congestiorcharge scheme (e.g., if implemented in Bangkok alone) is estimated to be in a range
from THB 5.639.0Billion per yea(EUR 0.161.16Billion), therefore, it ifinancially feasible.

From the economic analysis, the result shows that in most scenaricengfetteorcharge can

generate positive socioeconomic benefits NPV and therefore are economically feasible, except
Scenario 1.

Regarding the incentivizing meas, the financial analysis shows that both the bus modernization

and MRT/BTS fare subsidy are not a financially feasible investment and therefore need financial
support to be implemented. The model shows that for the bus modernization there is roughly a
THB4Bi I |l i on funding gap to convert Bangkokds
financial cost of the subsidy to public transport fares (BTS/MRT) ranges from 9BHi&n

per yea(EUR0.14-026Millionperyear) Ther ef or e, iviting meaSu@s/fhansiali nc e
support aroundHB 9.013.0Billion per yea(EUR 026-038Billion per yegrare needed. For

the economic analysis, the result shows that both measures are economically feasible since they
cancreate extensive positive Socioeconomic Benefit NPV to the country that outweigh their financial
cost.

The CleanMobility Fund (CMF) can bestablished by the Thai Government as a revolving fund

fed by the revenues ofcangestioncharge scheme (or other tax revenue from car use) and
specifically designed for supporting sustainable urban transport measures. The figure below shows
the generaloncept of the BIF. The revenues ofcangestiorcharge in Bangkok (or another

travel demand management measures) are fed into the revolving fund, which will be established at
national level. Municipalities can access this fund to finance sustainattenreasyres within

their jurisdiction and according to set criteria and thestadelishedhitelistof sustainable urban

transport measures eligible for funding.

Figure 2: Operational Framework of the TCMF

Specific Law for this $ Local Government Specific Law for
new revolving fund . collect tax/fee

$ * $ Private car user
Local Government t— Tax/Fee — N cONgestion

TCMF Zone
note D Source of revenue

(as a revolving fund) The organization that has an authority
to collect tax/fee from private vehicles.
“_$ Tafres —|:|
D Law that must establish $
Type of revenue Other _|:|
[] Organization

Source: GIZ 2019

In summary, the analysis shows thatdhgestiorcharge is both financially and economically
feasible. While the bus modernization and the BTS/MRT fare subsidy are not financially feasible,
they can <create positive socioeconomic bene
measures are implemerdsa package (ieengestiorcharge, bus modernization and BTS/MRT
subsidy), they will be both financially and economically attractive, because the revenue from the
congestiorcharge scheme can sufficiently support the expenses of the bus modemikzation a
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BTS/MRT subsidy. It is estimated that these measures will generate réveRi@. H61.16
Billion per year, while the expense is estimakdrR0.260.38Billion per yearThus, it is highly
l' i kely that the Tfndigséfwihouteha seadrtceraly oe thelblddet from | f

the national government.
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1. I ntroducti on

Thailanchad round 7OMillion inhabitantsn 2@¢.9Mi | | i on or 13 % of the ¢
livein Bangkok, and more thah Million® (or 24% of the totapopulation) live in the Bangkok
Metropolitan Region (BMRBeing the largest urban area in the country, Bahgkokeen

ranked as th&1" most congested cityat the TomTom Traffic Index 2G19While Bengaluru,

India and Manila, the Philippines accounted for the highest congestisithi@iéb, Bangkok
reache$3%. This means that aBthute trip will take 53% more time than it would during
Bangkokds basel i ne ungcimsiggifecant seadal aodatahonticilosa s ,
According to a study by UBER in 2017, people in Bangkok spent 24 days/year in traffic
congestion, which equals to the annual loss of THB 157,00@,68%)Rer person.

Table 3: General Information - Thailand

Countryds ®opulation (2 69,799,978
Population in Bangkok Metropolitan Region (BMR) (2 15,931,30(
Countryds Popul ati on -2@EWr) 0.35%
Population Growth in BMR (annual average-20Q7) 0.76%
GDP per Capita (2017) THB 215,010EUR 6,147)
Number of vehicles (all type of vehicles) (2018) 39,551,78¢
Countryds Car Ownership 275
Car Ownership Rate in Bangkok (Vehicle/1,000peop 646

Source: Office of the National Economic and Social Development Council (NESDC)pf Thailand, and DLT

Transportis also the main cause of environmental prohiermbailandin that he transport

sector accounted fo6% or612out of318.6Milliont onnes ( Mt ) .erhissibnisai | an
(OTP, 2018)Considering air pollutioresarch from the Asian Institute of Technology (AIT) in

2019 reveals that land transport contributed to 72 &¥adiParticulate MatteP W, 5 emissions

in the BMR, which has increasingly threaténeca i s @ heal t h. Data #Bom 9t he p .
hospitals in Bangkok shows that there were 9,980 respektimy cases in January 2019

(Novembe® February is the peak period of.AMomparing to 6,445 cases in 2018

Transportation in Bangkadstill highly dependent on rohdsed (private) modesid in many
placesit is the only option faravelingAt the same timéangkok has only a re@darea ratio

of 8% (comparing to 32 New York, and 23% in Tokyo). Despite the fact that there is limited
road space car ownership of Bangkekth 646 vehicles per 1,000 inhabitaistdhigher than
Singapore (17Q2000), Hong Kong (921000) and London (32A.000), implying that there is a
higher dependency on privatesdaraddition, the vehicle ownership continues to gramiost

2% per year across Thailand, and by 3% in Bartgioglatingnto high levels of congestion.
The Thai Government has recognized this problem and is baydidilyg up its ralbased mass

2 https://www.worldometers.info/worlghopulation/thailanepopulation/
3 http://citypopulation.de/php/thailangbrov-admin.php

4 Bangkok Metropolitan Region (BMR) refers to a "political definition" of the urban region surrounding the metropolis of
Bangkok, which gets filled in as development expands. The political definition is defined as the metropolis and the five
adjacent provies of Nakhon Pathom, Pathum Thani, Nonthaburi, Samut Prakan, and Samut Sakhon.

5 https://www.tomtom.com/en_gb/traffiendex/ranking/

6 https://www.dailynews.co.th/bangkok/689752?fbclid=IwAR1Xd7jw33Mx6podXP8I12TPpWqvgGuTJj
EPWcPmljo_5Q8Ttal5etR_tNw
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transit system in the capital (curre2itBkm rail, 565 km to be complete@@0273. However, rall

transit only accommodag®% of al |l trips and congestion is
Moreover, despite tle#forts to continuous extend fadsed transport networkpdelingbased
projections show that the rail system will not be able to accommodate rising mdbiktyemee

if the network is completed.

The existingpus systens addingo the problemwith insufficient service levels, a lack of integration
with raitbased modes and very old and hence polluting fleets (modz¥stadrall trips).

Congestion Charging as part of the Railand Clean Mobility Programme

Realizing thargenteed to shiftripsfrom private vehicles to sustainable transportsnOdé®,

supported by GIZ projeGtRANSfer I, hasdesigned he o6 Thai |l and Cl ean Mo
( T C MPhegrogramme addresses the two major challenges for a shift towardslesustaina
transport in Thai cities: a kguality public transport service based on old vehicles with high
specific emissions (25 years on average) and a rapid increase in private motoidGQioe 800
vehicles/yea). To do so, the TCMP employ$?ash and &l Approach that makes public
transport more attractive by improving connectivity, reducing fares and improving technology
(Pull), and disincentivizes car travel by internalizing road usage costs and environmental
externalities by means afomgestiorcharge (CC) (Push), inducinghdt from private to public

modes in a sustained manreiperience from other citidisat have introduce@ongestion
Chargingshows a reduction of car trips by 20 to 70% and increase public transportation ridership
by 20 to40%. The revenues of the CC will feed intol&d@mobility fund (CMF), which creates

a continuous funding source for sustainable urban transport projects in Tii@raisesr
Financedransport) A estimatiorresultssuggest that thatroduction of CC in Bangkaokill

reducd).34 MtCO,. emissions per year.

Moreover, a€ongestiorcharge is being recognised as one of the most sophisticated and effective
instruments of travel demand and traffic managementhasdoide anchored in the Thai NDC

Action Plan for the Transport Sector as medarm measure with a planned implementation
between 202and 2@7together with the electrification of minivangisageftbr 20262030. The
introduction ofCongestioncharge would ternalize the external costs or road transport and
generate revenue to support public transport improvement. A sound and designated
communication strategy implemented prior to the introductioBoofggestiorCharging scheme

would increase pubbecceptance of the programme.
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2. Sector overvi

2.1 Mobility in the Bangkok Metropolitan Region (BMR)

Thailand’s urbanization rate is still comparatively low. However, urbanization has increased sharply
in the last decade, from only 36% in 20 in 2018. O&ll urban dwellers, 48% live in the
Bangkok Metropolitan Region (BMR)Z, 2019) In 2020, the urban population growth fate
Bangkokeache@.3,compared to other comparable citigth ratesangingpetweeri 2 andl 4.

e w

Table 4: Population and density of urban areas in Thailand (2014)

City or Municipality . — Area Density
(Urban Area) Province Population (km?) (people/km?3
Bangkok Metropolitan
Administration(BMA) Bangkok 10,350,204 1,568 6,600
BMR in urban areas BMR 12,586,200 2,871 4,384
Nakhon Ratchasima | NaKkhon. 174,332 39 4,470
Ratchasima

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 (DOPA) NESDC

Bangkok, the countries capital citydraestimategopulation of round 10Million inhabitants

as of2020. Together with 5 adjacent provingssdudingNakhon Pathom, Pathum Thani,
Nonthaburi, Samut Prakan, and Samut Sakhon, ittfeerBdMR covering an area of 7,762 km

with approximately 28illion inhabitants Hosting more thanfith of the countri€spopulation,

the BMR plays an important role in diving t
zones have been developed in these surrounding provinces to accommodate the growth of
BangkokRobinson, 2011)

7 httpsi/worldpopulationreview.com/worlgtities/bangkoipopulation/
8 https://en.wikipedia.org/wiki/Bangkok
9 Bangkok Metropolitan Population report 2018
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Figure 3: Map of Bangkok Metropolitan Region (BMR)

i

Source: https://www.thaiappraisal.org/english/thairealestate/tre_preview.php?strquery=thair5.htm

The city of Bangkok has a variety of different public tramapdgs, including overground and
underground rail, bus, cabahts, smaller public transport vehicles such as vans and traditional
SongTeaw as well as last mile services such as motdéesysler TukTuk. Even though rail
basedmass transit has beepidly developed over the last decade, the predominant mode of
transport is still thmdividual private vehiokgth ashare ofound79%.Especially city dwellers
living outsideof the BMR core of Bangkok, often rety private vehicleaspublic transport
coveragés not sufficient in thossreas

Private motorized modaee followed bthebuswhich is chosen primarily by oweome groups

and often runs in parallel to #aé6ed services on the main ro&8MR is served by a tot
round7,30buse¥ with an average age26-:30 yeard With rising coverage by sdélrvices and
deteriorating service quality (unreliable schedules due to traffic jams and lack ofgsjdaitk lan

of air conditioning on half of the bus fleet leading to breathing in polluted air and rain entering
the bus during rainy season, @rewding due to bad network design), the bus has recently been
losingridership in particular amongeople who can afford other modes of transport such as
private vehicles or taxis instead of b(Mesamon Thongphat, 2017)

10Data from Bangkok Mass Transit Authority (BMTA), 2019
11Board of Directors of BMT2018
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Table 5: Number of commutes in Bangkok Metropolitan Region (BMR) by type of transport

Number of Commuters
Type of Transport (Million people-trip/year)
2017 2018

Mass transit systém 402.26 413.94
BRT bus 5.82 4.56
Bus 2,233.76 2,227.50
Van 211.20 204.60
Boat 71.90 69.28
Total public transport 2,924.74 2,919.88
Total private transport trip 8,568.06 8,989.75
Total trip 10,783.77 10,949.4(

Source: Transport Infrastructure Report 2018, (OTP)

The Government has ambitious plans for théas#d urban mass transit network, which is
planned to be extended from emtty212km to 565 km within the next decade. Currently there
are8lines in operatignncludingd-ight & Dark GreenBlue, Purpléirport RailLink, and Gold

line Light & Dark Redinestarted operating November202L, Pink and Yellow in 282andall
planned 12-metrolinesare expected to fully operat@@29(DRT, 2022)

Rail and bus services are complementaduog 2,09 soc a | Sangleavo |, a passen
vehicle adapted from a pigl truck or a larger truck, that is used as a shared taxi or bus mainly

in the outskirts of the city were bus coverage is not suff@eemeSongTeawrun on fixed

routes, while others act as a taxi servieetdrelatively inconvenient and unreliable services of

the Songreaw households who are able to afford motorbikes or cars tend to choose private
vehicles instead.

BangkokEs wunique wurban st r uuperBlocklikestrictoresf e w me
with up to1,500 m radiicharacterized by narrow roads witmd6,20km of deadend street

equals to 37% of totedad distance in BangkdlPrevalent me-wayroadslead to difficulties in

access to rail and bus transport. Public transf@ahgkok hence relies on4ade services such
asmotorcycle taxis and Tdkik that bring commuts from the station to their final destinations

and vice versa.

12Mass transit system in BMR consists of: BTS Skystrain, MRT Bangkok Metro, Airport Rail Link (ARL), and inner city train
13BMA, 2014
L4 http://www.urbanwhy.com/2016/12/21/bkkrafficinadequatstreets/
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Figure 4: A map of Mass Rail Transit network in BMR in 2022

Bangkok Rail Transit Network
(City Center)

To Rangsit  To Kh
9

Han Kheha  Royal Forest Department

Den uwml b ¢ Bang Bus

1m1 ng

Laksi . Kasetsart Urivorsity
Yaek Nonthaburl Civic ’
Pha @ Nonthaburi 1 Cantar l
e Thung Song H

Pt ise  Bemg iz sl
Brid Ministry of
nistry o
Publc Health g Kt

! Sena Nikhom

. Ratchayothin

. Phahonyothin 24

Yok Trwanon'y  Wat Samie
] Nari
Wong Sawang i) """o Lat Phrso
it o Ratchadaghisok
Phahonyothin-
Chatuchak "
/ chok &5 o it Sutthisan
Husi Knwang
Bang Pho
/ b Too Poon Bﬂws H-\wrm"ﬂ l
BangBanny o o Thatland Cultual Centre
P2
Bang Phiat
= "'u > —— Prarne
e A"
Sirindhom s

Makdc
Phaysthai <b_"4§ —

Ratchoprorop

'Saia Daeng- Khlong Toel
Chong Nonsi

Source: LivingPop

Motorisation rates

In 2018, there were BAllion registered vehicles (all vehicle types) in Thailand. 25Milioh0

of these vehicles were registereéd &an g k o k . Given that | ess than
population resides in Bangkok, the region accounts for disproportionately more vehicles than the
rest of the country. This is perhaps unsurprising given that Bangkok is also the most affluent region
of ThailandBetween 20and 208, the number of registered vehicles (all vehicle types) across
Thailand increased by an averagkraist 2 per yeaxyhile this increase was 3% in the capital city.

Table 6: Accumulated registered vehicles and Motorisation Rate

Accumulated registered Motorisation Rate
Province vehicles (Vehicles/1,000 People)
(All types of vehicles, 201§ Including Motorcycles | Excluding Motorcycles
Whole Kingdom 39,551,789 585 275
Bangkok 10,244,144 1,034 646
BMR 11,478,006 637 387
Nakhon Ratchasim 1,368,421 486 201
Chiang Mai 1,457,217 795 330
Songkhla 829,239 517 232
KhonKaen 866,898 465 216
Phitsanulok 509,673 522 220
Phuket 488,366 821 291

Source: DLT, 2018
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Table6 exhibits the motorisation rates for Bangkok and six secondary cities of Thailand (Nakhon
Ratchasima, Chiang MaongkhlaKhonKaen, Phitsanulok and Phuket). Including motorcycles,

for every 1,000 people in the Bangkok Metropolitan Administragrireere a@ose tdl,0d

vehicles. In BMR as a whole region, the motorisation ileehttles per 1,000 people. Notably,
Phuket (821/1,000) and Chiang Mai (795/1,000) have higher motorisation rates than BMR.
Excluding motorcycles, the car ownieredite in Bangkok (646/1,000) is considerable higher than
overall BMR areas aswell as T h a&ix rhagoncdies.s

Car registration data in Bangkok shows that theel &hdlion registered private caos one car
for every 2.6 residenthis comjares to one car for every 10 residents in Singapore, one for every
7.5 residents in Hong Kong and one for every 3 people in London.

The number and proportion of private cars in Bangkok makes it very difficult to provide adequate
road space to meear usedemandln addition, Bangkok has rather little road space given its
proportion of 8% while the standard percentage of road wititiynrangeseween20-25%
(Poonyakanok, 201&) addition, the lack of proper gitfanningand regulations causes eesdl

and long small streets in many cities in Thailand, especiallylcsikp@r Bangkagkwhich
undoubtedlyleadto congestiorfPoonyakanok, 201&iven this starting situation, it becomes

clear thatlemand management measaresequired to contain or restrict personal vehicle use
alongside supply side improvements to the sustainable transport WéitlvotK. policies to
discourage greater lexalsotorisation, the negative impacts of motorisation, congestion and its
associated economic costs, road safety, air quality emi€sions couldirtherdeteriorate.

Passenger Transport Demand

Across Thailand, in 2015, cars (26%) and motorcyclesg@ddanted for around half of all
passengedm travelled across all modes, as preserkgglingd. Buses accounted for the highest
share of passengden travelled (28%)This emphasisedusesas being an important
transportationomode for a significantgportion of the populatiothatshould continue to be at
the forefront of tackling congestion, poor air quality and reducirenX3ions.

Figure 5: Passenger km travelled by mode
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There has been a steady increase-kmctaavelled from 6Rillion passeng&m (2000) to 156

Billion passengdm (2015). During the same period, motorgyuléravelled have increased by

45% to 14Billion passeng&m. The growing numbers of passekgetravelled imglthat the
population is becoming more mobile by either making more journeys or making longer distance
journeysAt the samdéime, bugpassengedm travelled has remained broadly stable. However, it
can be seen from the graph that as Ipdogcome more mobile, they tend to rely on private
vehicles more than public transport.

Congestion in Bangkokd negative environmental and social impacts

CongestiorCharging is often considered in cities that have significant traffic related problems,
sud as congestion, traffic safety issues, poor air quality, equity issues or insufficient public
transportation quality of service. All these issues are harmful for the residents and threaten the
liveability and economic attractiveness of cities.

If Bangkok is compared to other cities around the world using global conmpenatdefrom

TomTom and Inrix, Bangkok ranks high in congestion index repadising place ".lAmong

all citieson TomTomrankingandplace 8 for a selection dfarge cies On thelnrix ranking

Bangkok has reachgihce33%in 2019 The exact rankimgightnot even behat important, but
Bangkokbeing rankedhigh independently theourcevalidate the consistently high level of
congestion compared to other ciflégsecongestion levels haveyatve impac@mong others

on productivity and peopleds quality of [1ife

People in Bangkok lose a significant amount of time by being stuck in traffic. Orvalierage,
usersn Bangkok spend a total of 8 days artiblits per year in congestigasikornRessarch
(2016¥ound that the time lost in congestion amounts to akkeBt11Billion (EUR0.33Billion)
per year, and that when the opportunity costs of these time losges/atento aboufTHB 60
Million EUR 1.79Million) perday™. Congestionds a large negative economic and sopedt
on Bangkok. It limits growth opportunities and negatively imppathistivityof the work force

Figure 6: TomTom congestion information Bangkok
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Source: https://www.tomtom.com/en_gb/traffic -index/bangkok -traffic/

15The opportunity cost is the "cost" incurrechbignjoying the benefit associated with the best alternative.
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The 10Million cars in Bangkok not only create traffic congestion which cause the waste of time,
energy, and money, but they also take up space that could be used for other purposes. For example,
footpaths in Bangkok tend to be narrow as the space is dedicadeis.tdhe average width of
pedestrian walks in Bangkok is around 1 meter, while the standard walkway should be at least 1.5
meter(GoodwalkThailand, 201&pack of walking infrastructure poses a problem in the entire city

of Bangkok as well as other compacted cities in Thailand. Moreover, pedestrians have to take risks
from being exposed to noise and air pollution from massive number of vehicles in the city.

Nirattiwongsakorn (2018)und that one of the underlying reasons why congestion is so bad in
Bangkok is because vehicle ownership is Rigjure7) and increasingrigure8). Thisis most

likely linked t@conomic growth, creating a larger middle class that can afford to oviduta car
alsopther factors contribute to congestianludingurban planing decisions that support urban
sprawl as well as historically insufficient investment in public transportation, walking and cycling
infrastructure.

Figure 7: Vehicle ownership in Bangkok compared to other cities
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Source: GlZ, 2021

Figure 8: Trends in car registrations for Bangkok, London, and Singapore
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Bangkok is extending public transportation with a number of new rail connections. As shown in
Table7, public transportation demand is expected to increase from abbilliodn 2017 to

about 1Million trips per day in 2042, with mode shares onlymallygncreasing (fron2% to

34%). The projected growth for Bangkok is so high that the total number of trips is expected to
increase from about 8&llion in 2017 to 40 in 2042. Of thé/dlion projectecadditional trips,

2 Million tripsare expected tae effectuated using public transportation. Thus, the investment in
public transportati on devdlopneestbfrthe eransportenetvgotkp p or t
however wilhot be sufficiento implya systemic change in public transportasersharesor

reduce catraveland congestion.

Table 7: Forecasts of travel demand and mode shares for Bangkok (eBUM model)

Volume of travelling Million trips/day)

Mode
2017 2022 2027 2032 2037 2042
Private vehicle 22.44 23.30 24.43 24.99 25.00 24.29
(68.7%) (66%) (64.8%) (64.5%) (63.6%) (60.8%)
Car 14.12 15.60 17.22 18.31 18.98 19.11
(43.2%) (44.2%) (45.7%) (47.3%) (48.3%) (478%)
Motorcycle 8.32 7.70 7.21 6.68 6.02 5.18
(25.5%) (21.8%) (19.1%) (17.2%) (15.3%) (13.0%)
Public 10.21 11.99 13.25 13.8 14.31 15.64
transportation (31.3%) (34.0%) (35.20) (35.%%) (36.%%) (39.20)
Taxi 1.36 159 187 2.a 2.19 2.44
(4.2%) (45%) (5.00) (5.2%) (5.6%) (6.2%0)
Publicbus 6.60 7.83 8.62 8.85 9.09 9.94

(20.2%) | (22.2%) | (22.9%) | (22.8%) | (23.1%) | (24.9%)

Shuttle bus 0.62 0.81 0.88 0.96 1.06 1.26
(1.9%) (2.3%) (2.3%) (2.5%) (2.7%) (3.2%)

Walking 1.63 176 1.88 1.94 1.97 2.00
(5.0%) (5.0%) (5.0%) (5.0%) (5.0%) (5.0%)

Total 32.65 35.29 37.8 38.75 39.31 39.93

Source: OTPR, 2015

Besides the globally available data sources, transportation model results to see how congestion
levels change in future yekigured andFigure D show the increase in congestion between 2017

and 2027 (more red lines and blue lines) on each road sedaagkok. Theolouringof the

roads is done based on W&tios. This ratio stands for road demand on a specific road segment
divided by the capacity of that road segment. If the ratio is above 1, congestion is classified as
serious. Comparison betwéggure9 andFigure D shows that in 2027 the road segments that
arecolouredred and blue increase dramatically, indicating that congestion is already bad, but will
still intensify over time.
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Figure 9: Modelled congestion for 20 17

Source: GlZ, 2021

Figure 10: Modelled congestion for 2027

Source: GlZ, 2021

If Bangkok is going to reduce congestion, or at least maintain its level, it needs to reduce the
demand and dependency on private vehicles. This will seguifieant policy changes and
investments. The policy changfesuld ideally focus on, eag.pollution control and mitigation
policiestogether withcar purchase, car ownership and car use regulalemsuban space
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