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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
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use of public transport

use of private vehicle

Financial/Economic Instruments to provide support
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. 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
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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

v, .=

= _ . 1
</ S
/
!/

WAs

Base Case 2017-Overall "~ !

\ "

V/C Ratio
— >1.0
—0.8-1.0
0.5-0.8
—<0.5

Source: GlZ, 2021

Figure 10: Modelled congestion for 2027
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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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reallocation from road towards bike larewalkwaysas well apublic and community space
planningshould be included in the systemic approach to desalsfainable transporetwork

in Bangkoklncreasedwestmenis needed to improwgcling and walkingfrastructure, public
transportatioservice level amalityas well asnhanceystem integration wittherenergy and
emission efficient modeacluding shared servic€®ngestioiCharging can play an important
role in making the use of the private car less attractive.

Air Quality

In 2014, Thailand coittuted 316 MtC@to the global GHG emissionsith transportation
accounng for 25% or 79 MtCQ(OTP, 2018)Transport CQper capita has increased steadily
since 2000. C@missions from the transport sector equat@ddfionnesper capita in 2000,
andl.17tonnesper capitan 2015 an increase of 23% in just 5 years.

Cars and motorcycles accountéamd40% of theCO.emissions while freight vehicles, ranging

from light commercial vans to heavy freigltks, account forl3 of all transport related GO
emissions. Busses account for 7%, air transport accounts for 17%. The remaining percentages are
shared betweeil andwater based transpoRoadbased transport therefore accetot the

major sharef emissiongndthe trend wilcontinue to growvith the growngnumber of vehicles

on the roadvithout any intervention.

Considering air pollution, a study by Greenpeace found that transportation generated 50,240
tonnes of PMysand 246,000 tonnes BIO, in 2015(Greenpeace, 201@) Thailand Small
ParticulateMatter PMbsand PMo in particular, are the main pollutants contributing to the poor

air qualityFigure 1 shows the average daily:Rlelels in Bangkok in tipast three years. The

colours and numbers refer to the Air Quality Index (AQI), where values over 100 (orange, red,
purple and brown) represent unhealthy conditions. Air quality is initially harmful to sensitive
groups only (orange) until it reaches tlzardaus levels for everybody (brown). In Bangkok,
many days and months have substantial orange and red periods, and there is a seas@nality to PM
concentrations where October through Mate the months with the highest concentration
levels of PM enmsgonsAccording to the Thai Pollution Control Department (PCD) average PM
levels measured in Bangkok exceeded the Thai air quality lingymhis6n 49 days in 2019

while the World Health Organisation (WHO) guidelines a limiQgtra5

16 During the winter, from time to time, a ridge from the-pighsure system dominating over China extends to central
Thailand. Accompanied by relatively strong winds, the ridge brings inrcaadtecairies some pollutants along with it.
After a few days, the ridge stabilizes, creating stagnant air conditions, with limited vertical motion and calm winds. This
induces a phenomenon call ed 6r adi attamperatuiesriseewittsheighhintlie whi c h
lower layers of the atmosphere. These conditions cause pollutants, once emitted, to remain close to the source locations and
build up to high levels. This implies that the particulate matter, for example ateasewfrem vehicle exhausts, does not
rise high enough or is not transported horizontally for long enough periods to become diluted. With no rain, the dry season
worsens the problem because pollutants remain suspended in the air for extended ptithds.v&titular and open
burning pollutants, and the situation is exacerbated. The combination of dry weather, traffic emissions, biomass burning, and
meteorological factors such as stablepniggsure ridges create the toxic environment noticedtdeniimter months.
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Figure 11: Daily average PM s emissions in Bangkok
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Source: https://agicn.org/city/bangkok/

(Chuersuwan et a22008%how that road transport is an important contributor of &M PMs

emissions in Bangkok and estimate that 22% to 39% of the PM emissions go back to car travel.
According to the Asian Institute of Technology (AIT) (2019) land transpattitsutimg round

73% to the Phkemissions in the BMR region. These high concentrations.@ieNPMslead

to a number of health issues as they affect the cardiovascularTsysiga.et al(2003)
concluded that the increased prevalence of respiratory symptoms among traffic policemen was
associated with urban traffic air pollutiostro et al.(1999)looked at the mortality rate and

found that a 14ug/m®change in daily PRMs associated with &6 increase in natural mortality,
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a 102% increase in cardiovaacumortality and ad8% increase in respiratory mortalityese

relative risks are generally consistent with or greater than those reported in most studies
undertaken in the United Statr®utthipan et a(2004 looked at how school children with and
without asthma are affected by air pollution and conclude that elevated levels of PM
concentrations in Bangkok affect the respiratory symptoms of schoolchildren with and without
asthmaAir pollution inThailand is responsible for cutting short 50,000 lives every year.

In summary, it can be concluded that Bangkok has severe air quality problems that are to a great
extend caused by road transport and results in negative effects on health and geality of Ilif
Resolving these air quality problems will require a shift from car use towards an increased use of
public transportation, more walking and cycling and the use of cleaner, more emission efficient or
entirely zer@mission vehicles. AgaiimngestiorChaiging can provide a push in that direction.

The primary effect @@ongestiorCharging on air quality is a decrease in car demand and vehicle
kilometersCharges can, however, also be differentiated towards the environmental characteristics
of vehicles, starg towards both a reduced use of cars and towards the use of less polluting vehicles.

In addition to poor air quality road transport is a major threat to safety. According to the World
HealthOrganizatiof(WHO), Thailand has the second highest roat tiaflity rate in the world.

The WHO reports the fatality rate at round 36 death per 100,000 with over 24,000 fatalities per
year. This differs slightly from the Ministr
is estimated that the costro&d traffic crashes to the Thai economy ranges bettesnl 5%

of the GDP, which suggests that road accidents and particularly fatalities, are a significant issue
for Thailand. Motorcycles account for far the biggest share of the fatalities.

2.2 Transport and climate policy context

According to the Department of Alternative Energy Development and Efficiency (DEDE), the
transport sector in Thailand ranks as the most eswmrgyming sector in the Kingdom,
accounting for 39% of all energy consumed in 20&aransport C@increased 23% between
2000 and 2015 on a per capita basis.

The GHG emission level of 555 Mt©@as used as a reference of Business as Usual (BAU) in
2030 to calculate the NDC targ€hailand committed to the United Nations Framework
Convetion on Climate Change in 2015 to redue2320of its GHG emissions compared to
BusinesasUsual (BAU) in 203@ranslating inth15.6 MtCQ(Laopongpith, 2019)his resulted

in the secalledNDC25. With the cabinetendorsement iMay 2017, the Office of Natural
Resources and Environmental Policy and Planning (ONEP) of the Ministry of Natural Resources
and Environment (MNRE) was assigned the task
Contribution(NDC) Roadmp on Mitigation 2022030However, the Prime Minister announced

a new target to reach carbon neutrality by 2050 and zero greenhouse gas emissions by 2065 at
COP 26. Therefore, Thailand is preparing the updatedTeamgLow Greenhouse Gas
Emission Develapent Strategy (LL ED S) and NDC. Thail andds wup
greenhouse gas emission reduction target at 40% with additional governmental and international
supports by 2030. The 40% reduction inf Thali
which170 MtCQ can be achieved by the current national measures and the remaining 52 to 53
MtCO, will require additional governmental and international supports, as dhigwreit?2
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Figure 12: Thailand's updated NDC Roadmap onMitigation 2021 62030

The cabinet endorsed on 23rd May 2017:

* Main agencies develop sectoral action plans.

« ONEP provides supportive action plan and
MRV guideline.

« Bureau of the Budgel supports and allocates
budget for the implementation.

¢ Agencies in charge of the implementation
report the progress to ONEP every 6 months.

* Yearly monitoring and report
{according to the MRV guideline)
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In general, the development of the NDC roadmap has involved line ministries and agencies
contributing to a working group on mitigation planning. Following public consultations, the NDC
roadmap is prepared. Thidl be then considered by the $ldiional Board on Policy Integration

and the National Board of Climate Change Policy before, finally, the Cabinet is responsible for
finalizing and formally ratifying the NDC Roadmap on MitigatioRidiee 13

Currenly, the updated NDC is in the phase of public consultation. The main objective of this
phase is to share the result of the revisedHOS and NDC and receive feedback and
recommendati ons from the publ i c for durthe
development. The revised-LEDS and NDC are planned to be submitted to UNFCCC before
COP27 takes place in November 2022.
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Figure 13: The Development of Thailand's Climate Change Policy and Action
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Based ot he ol d NDC or the NDC25, four sector al
accordance with the NDC Roadmap on Mitigation, as demonstrated in Figine BEdergy

Policy and Planning Office (EPPO) was responsible for the energy sector tithe Cotitol
Department (PCD) for the wasttor the Department of Industrial Works (DIW) was in charge

of the Industrial Processes and Product Use (IPPU), and the Office of Transport and Traffic Policy
and Planning (OTP) for the transport sector. Even thoeglotin sectoral NDC Action Plans

have been completed, the translation into local plans and implementation are still open or ongoing.

Figure 14: Development of Thailand's NDC Policies and Actions
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Thetotal reduction target of 222 Mte€juivalent can be divided into four sectors, of which 216
MtCO:; are attributed to the energy and transport sector. See Figure 15. According to ONEP and
Sirindhorn International | mlys the réemainieg SHMtGOT e ¢ h n ©
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which requires further measures, will result from energy sector. In the study, energy sector refers
to the totality of industries involved in producing, supplying energy, energy products and energy
services. Transport is consadkas an end consumer of this sector that uses fossil fuels as the
main energy source. The major emitters of energy sector are therefore energy industry and
transport respectively.

Figure 15: Thailand's updated NDC Target

. Agriculture
-~ 7.8 MICO2eq

. Energy industries
" 3.7 MtCO2eq

Transport Industry a ) ) . Residential
42.4 MtCO2eq 40.2 MtCO2eq P I 2.3 MtCO2eq

. Commercial
~ 0.8 MICO2eq

IPPU

. Clinker substitution
0.7 MtCO2eq

Energy Sector L= o B . Refrigerant substitution
216 MICO2eq 0.4 MICO2eq

Agriculture

.. Dome digester
0.6 MtCO2eq

Power *., Rice cultivation
118.4 MtCO2eq 2 MtCO2eq

Waste

. Community Waste
1.5 MtCO2eq

. Industrial Wastewater
1 MtCO2eq

» Community Wastewater
0.1 MtCO2eq

Source ONEP, 2022

After the revised NDC is finalized, MNRE will respectively ask the line ministries to develop
Action Plans on how to achieve the reduction of 222 M&43ed on the NDC25, the NDC

Action Plan in the transport sector was developed by OTPppraved by the National
Committee on Climate Change (NCCC) on November 19, 2018. Some additional measures will
be included in accordance with the final updated NDC; however, the core of the Action Plan
remains unchanged. The identified potential arrélidction in the transport sector is reported

to be 42.4 MtC®in 2030, of which 12.6 MtG@re to be reduced by the use of biofuels and EV.

NDC Action Plan for the transport sector
There are four strategies that have been agreed in order to pushiferméigation target:

1. Supporting and promoting means of implementation within related departments in
transport sector including the identification of3 groups of measurefor
implementation bggenciem charge

2. Developingimproving andadjustig laws and regulations in order to support GHG
mitigationby facilitaing the implementation of measures.

3. Developinga Measurement, Reporting and Verification (MRV) systassess and
monitor the impact aheimplementation

4. Establishing engagement and capacity building of all departments in GHG mitigation
followingtwo main targetd)increasing thi@volvemenof relevanagenciems driving
measurémplementationand 2) enhamg capacity building faMOT staff.

These four strategies feed into a strategic map to support the identification and delivery of
measures toavoid/ reducé, oshift/maintaimor 61 mpr ov e 06 COemissiond.er t o 1
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Figure 16: Four Strategies of Transport NDC Action Plan
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Considering transportatesan i mportant contributor to Thail
developed an action plan of the Nationally Determined Contribution (NDC) for the Transport
Sector. Several measmwes r e i denti fi ed t o ac hThepwposed he co

measures for G@eduction in strategy 1 are divided into 3 groups

Group 1: Existing projects and plansvherethe amount of GHG emissionreduction can
be assessednd where themeasure report and verify (MRV) approach can be applied.
Group 1 encompasses thereftirese measures that being developed in transpod witn
securedbudget such as rail network expansion, fuel efficiency improvemenidini€sion tax,
improvemenbf BMTA buses etc. The potential GHG reducpotentialof Group 1measures
has beeassessed amount t018.67 MtCQ

Group2: Projects and plans recommended for further implementatiokleasures Group 2
complemen&Group ImeasuresHowever, these measures have nbeyatderpinned by specific
transport plans, therefore there is no budget being allocated to measures in Group 2. For example,
the development dfion-Motorized TransportNMT) to connect to public transport network,

the improvement of buses in other cities outside Bangkok, the developfanspdrtation
Managemerysten{TMS)is all part of Group 2 measur@&ge potential GHG reduction under
Group2is expected to e 16.74MtCO..

Group 3: Projects and measures #h have potential to reduce GHG but do not hava
baselinedatabaseand therefore lack the assessment of thegduction potential. While the
GHG reduction potentimheasurgunder Group 1 and 2 can be estimabegsures under Group
3 lack the database for the quantification of their mitigation contridMdaasures in Group 3
include e. g., thdevelopment o&d @mmonticket systemestablishment c& public transport
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fund, and mprovement of bus concession conditiBRamples of $ected urban public transport
measures under the ND&tion Plan that have also begmioritizedunder the TCIR are

summarized ifmable8.

Table 8: Selected Urban Public Transport Measures in the NDC Action Plan included in the TCMP

GROUP 1: Project/ Plan with approved budgets by the government

Publicly owned public vehicles

Purchase of 35 EV buses and 20202022 Lead: BMTA 571.94 0.0019
installation of charging stations Expected to start te Support: OTP, EPPO
runs in 2022 and
collect data of ener
consumption
Purchase of 1,453 Hybrid buse 20212030 Lead: BMTA 11,624 0.129
Expected to start Support: OTP, DLT, BB
operation in 2023
Lease of 400 Hybrid buses 202062030 Lead: BMTA 4,208.81 0.035
(7 year) Expected to start Support: OTP, DLT, BB
operation in 2023
Congestioncharge
Parking charge in congestion & 20252030 Lead: Bangkok, DLT 100 2
Support: OTP, Traffiofficers
Road charge in congestion are 20252030 Lead: Bangkok, DLT 500 -
Support: OTP, Traffic office
GROUP2: Project/ Plan required additional funding sources
Privately owned public vehicles
Replacement of 4,6pfvately 20262030 Lead: Private operatorson 465 0.0279
owned vans with EV minibuse:! BMTA- sharing routes, EPP
Support: OTP, DLT, Thai
Customs
Encourage public vehicles, tax 20262030 Lead: Private operators on 25,130 25
songthaews to be replaced witt BMTA-sharing routepcal
hybrid vehicles in BMR and otl municipalities
6 provinces (Chiang M&hon Support: DLT
Kaen, Phitsanulok, Phuket,
Nakhon Ratchasima, Songkhlz
Non-motorized Infrastructure
Promote normotorized transpo 20222029 Lead: DOH, DRR, Bangkok 450 2.83
(NMT) by improving 140 Support: OTP, Office of the
sidewalks and bike lanes in BN Permanent Secretary
PromoteNMT by improving 20242030 Lead: DOH, DRR, local 200 0.72

sidewalks and bike lanes in Cf
Mai, Khon Kaen, Phitsanulok,

Phuket, Nakhon Ratchasima,

Songkhla

municipalities
Support: OTP, Office of the
Permanent Secretary

Source: Thailand's NDC actionplan for the transport sector (2019)

In the NDC Action Plan for the transport sector, the projects and plans in Group 1 have secured
funding from the Ministry of Transport. The projects and plans in Group 2 require additional
financing sources yet to be identified. Therefore, the exigtgthplecover improvements if the

bus fleet owned by the public bus operator Bangkok Mass Transit Authority (BMTA) already have
the corresponding budget set aside by the government. The upgrade ofowiedebublic

vehicles such as vans, ta®isgTeawis not fully funded. However, incorporating privately
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owned vehicles into a fleet modernization plan would be essential becausewwnedtplyblic

transport vehicles account for the majority of the existing bus fleet. In Bangkok, a majority of the
bus fl eet operating wunder B MT A 0 dicensdex ghes e s &
modernization of these vehicles is not considered in the current NDC plan. Also, the creation of

a longterm financing mechanism gives planning and investmenly decptiblic as well as

private operators.

Figure 17: Transport Sector's NDC Roadmap 2021 2030

Transport Sector's NDC Roadmap 2021 - 2030 g Sestod NG
e 1
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7.20% bomBAUDY 2010 Fom BAU, October 1, 2013 force November 4,2016  NOC Roadmap 2021-2030 Sector's NOC Action Plas nd of NAMAS Acion Han 20212030 Stert from BAU ochleved

Transport Sector's NDC Roadmap 2021 - 2030 to achieve 31 MICOze in 2030

Source: OTP, 2018

Normally, buses in Thailand are allowed to run for 25 yearsor@third of the existing fleet
(255000ut of 73500 has been in use for more than 20 yéakscording to the Department of

Land TransporDLT), the government is developing a bus reform plan, whictoaeptae or
upgrade3,000 BMTA buse8,000 privatelgwned busesnd4,800 vandnfortunately, the bus

reform plan does not consider rregulatioson the emission standarddnich are still based on

a EUROII standard introduced in 1995. The lack of new, stringent bus emission standards
incentivizedus and van operatdwsreplace tair vehicles with the least costly ones available on
the marketThe creation of a loigrm financing mechanism can (and should) incentivize the
uptake of clean technologies. If bus renewal now follows thelESfa@dard only, these buses

will be on theoad for the next 20 years highly impacting air quality.

Long-Term-Strategy, Net-Zero and Decarbonisation Target

In October 2020, Thailand submitted an updated version of the NDC without increasing the GHG
reduction target but laying out the domestic processes to ensure the integrahidfahget

and actions into the National Strategy. Concrete action pleg $ectors' contributions to the

NDC target have been further specified, encompassing the energy, transport, industry process,
and waste sector. The updated NDC moreover provides detailed information on support needs,
categorized into (1) policy implenagion, (2) technology development and transfer for mitigation

17https://web.dlt.go.th/statistics/, accessed on the 30th of September 2019.
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and adaptation actions, (3) development of mechanisms and instruments to drive effective climate
actions and (4) climate information and Monitoring & Evaluation (M&E) systems. In addition, the
updated NDC indicates Thailand's plan to formulateteomyLow Emissions and Development
Strategy (LLEDS) that will guide the country towards a clinesiéent and low GHG emission
development. At the same time, theLEDS will serve as a basis émhancing subsequent

NDCs to be more ambitious.

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 ambitious NDC target
of 40% GHG emissiareduction by 2030 with international support. In tandem with the EV
Roadmap, the National Energy Policy Council (NEPC) approved the National Energy Plan (NEP)
to support Thailand in pursuing clean energy and becoming carbon neutral. The approved EV
Roadnap and NEP show a positive sign that lays out a solid foundation for decarbonizing the
transport sector-or the recentupdatedNDC, the realization of mitigation ambition requires
support to enhance electrification of transport, battery charging teéelsrasidgapacity building

of relevant stakeholders. These include (1) hard investment in infrastructure and vehicles such as
development of public transport electrification for buses, vans, motorcycle taxis, etc and
development of charging station infradtire; and (2) soft investment to improve enabling
environment such as strengthening EV market players, creatggt@rofor EV auto parts,

MRV for transport electrification, financing solutions for EV manufacturers and EV consumers,
etc. With interational support including financial and technical assistance, Thailand could more
effectively implement its mitigation measures, track and report their implementation progress to
realistically achieve its pledged target, as well as enhance its nmitigédiofeyond its current

20% target.

EV Roadmap

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 government has
assigned the Natiortal/ Policy Committee to develapd implement an EV Roadmap, clearly
committing to emobility as a key measure for NDC andLEDS realizationTo promote
electromobility in Thailand, the newly established National EV Policy Committee has recently
announce@ master plan aiming for 100% of the vehicles produced in Thailand to be electric by
2035. The plan also targets 50% of the country's total vehicle production to be EVs by 2030,
providing a clear direction for the EV market in Thailand with the caryiriskiag one of the

main economic pillars and EV production becoming a strategic industry to be promoted. Linking
to this economic development goal, the National EV Roadmap was formulated as the master plan
to guide the count r yiitg The BVidavelagoment isoonesof thksareas | e ¢ t

covered by the National E n er gtgrm BPowBmissionsn  f o r n
Devel opment Strategy, which further support s
decarbonizatoabj ecti ves in |Iine with Thailandds an

neutrality by 2050 and zero greenhouse gas emissions by 2065 and a new reduction target from
25% to 40% by 2030 with international support.

In February 2022, Thailand's cahimaest approved a package of incentives including tax cuts and
subsidies to promote a shift to electric vehicles (EVS) in Southeast Asia's major auto production
baseThe packagacludes

Subsidies to range betwa@&iB 70,000andTHB 150,000 for cars anaitks

EV motorcycles to g&iHB 18,00Gubsidy

Proposal would cut excise tax b ffom 8% for cars

Waive excise tax for trucks

Reduce import duty by as much a%46r completely built cars during 22223

> I I >
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A Waive import duty for key parts of complekelpcked down vehicles including
_battery and traction motors
A Cars priced beloWHB 2 Million set to get the most benefits

For the import tax reductiorhe cabinet approved a package of customs duty and excise tax
measures to promote the electric vehicle (EV) industry and reduceiocaitte®missions. The

cabinet passed a draft ministerial announcement on a reduction in the excise tax rate and customs
duty exemption for completely buifp (CBU) units of battery electric vehicles (BEVS). Under the
approved measures, BEVs with a retail price of BB Million are entitled to a lower import

duty of 40%, down from 80%. For BEVs with a retail price wkbeT HB 2-7 Million, import

duties dip from 80% to 60%. This reduction is awarded to CBU units only and is expected to cost
the government abo@iHB 60Billion in revenue.

CongestionCharging schemein Bangkok

Bangkok, like many other cities around theédwis experiencing a variety of traffic related
problems that reduce liveability and attractiveness. Major investments in public transportation are
being made, but these mostly accommodate the growth of Bangkok and do not reduce current
problems. Investg in more car infrastructure may have sometshartenefits but will in the

longer term only increase car dependency and all the negative side effects associated with it. So, &
central question for Bangkok is how to develop towards a transporté&iontisgts is less car
dependent and more oriented towards public transportation, walking and cycling. One of the
policies that can contribute to the transportation system transformation towards more
sustainability and a better integration with energy assiagnefficient modes of transport is
CongestiorChargingThe CongestiorCharging introduces a charge for the use of specific roads
and/or specific areas within Bangkok, and by doing so, the demand for car trips reduces, lowering
congestion, which alseerefits bus users, and emissions. Congegtiarging often also
generates a revenue stream that can be used to invest in alternative travel options and to
compensate for potential negative equity effects. When the use of revenue is not taken into
accountthe outcomes dfongestiorCharging is considered regressive, but when it is, the results
can beprogressiveThe potential congestion reduction for Bangkok, expressed as changes in
network speeds within the study area, range from 3% to 13%. PM emission reductions range
between 3% and 36% within the investigated scenarios. Even though increasing the use of public
transportation was not an explicit objectiv€arigestionCharging within the pifeasibility

study, it is important to note that the mode shares of public transportation increased for all
scenarios. The increases in the mode share ranged from 3%TtoRp¥eteasibility study did

not, however, consider if the public transportation system has the capacity to facilitate these
increases in ridership.

2.3 Governance, market organization and relevant
stakeholders

The Ministry of Transport (@) has direct responsibility to provide both infrastructure and
ensure good public transport services to both urban and rural areas across Thaild®. Figure
presents the key departments within tR& Mvith each department focusing on a specific area

of responsibility. For example, the Department of Highways is responsible for the planning,
design, construction and maintenance of major highways and the motorway network, while the
Department of Rural Road (DRR) is responsible for the same tasks bubrfdighimays and
distributor roads. Local authorities such as municipalities, provincial administratsatia@rgani

are responsible for road network plan, construction and maintenance in urban and rural areas.
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Figure 18: Organisation chart Ministry of Transport
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CongestioCharginghasbeen pushed forward by the GmFombination with the establishment
of acleanmobility fundas part of thelevelopment of th&hailand Clean Mobility Programme
While the implementation oCangestiorCharging schemeould mainlyacklethe reduction of
individual car use and thember of cars on the road network in main city eogasinedvith
theshift of travel demand towards means of ptrainspotation the cleanmobility fundwould
serveasa financingnechanism to use revenue fithiCongestiorChargingscheme to enhance
sustainable transpaltvelopment

Figure ®© shows a stakeholder map fongestioncharge development and implementation.
Stakeholders are divided into 4 groups

A Veto playersactors whose support and participation are necessary in order to achieve
the targeted results of the project or actors who may vetojie.

A Key stakeholdersctors directly involved in the decisioaking of the project and

who are able to strongly influence the implementation of the.project

A Primary stakeholdeestors directly affected by the implementation of the project;
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A Secondary stakeholdeestors thatare temporarily or indirectly involved in the
implementation of the project.

Figure 19: TCMP Stakeholder Map
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Key Stakeholders
Office of Transport and Traffic Policy and Planning (OTP)

OTP iscoordinating transport policies and plans as well as coordinating the management of public
transport operations. It is OTPs responsibility to prepare transport plans that complement one
another and are consistent with broader government policy. Hoveegés, it law or regulation

for departments within the MOT or local municipalities or provincial governments to rely on the
planning and recommendations of OTP, unless directed to by the Cabinet.

National Committee on Climate Change (NCCC)

The NCCC is lebdy the Prime Minister, its main roles are to set palicisgrategies related to
climate change as well as coordinate with internatigaaizationsThe NCCC also plays a key
role in driving mechanism for climate change by setting measures ohegpnoaitoring
institutions and implementation, as well as deciding on budget allocation.

Department of Land Transport(DLT)
Under the MOT, the DLT iesponsible for the following six key areas of transport delivery:

A Performing duties under land transfaw, motor vehicle law, and other relevant laws
Improve rail and road safety to bring down the rate of accidents

Promote and develop land transport networks

Systematize land transport

Establish cooperation with other relevant nationaliecdhational agencies and
organizations with regard to the land transport and international conventions and
agreements

Perform other duties as stipulated by law or delegated by the Cabinet

> >

> > D

>\
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The Land Transport Control Board is the regulatory idealyfied within the Land Transport Act

that is responsible for planning and defining fixed route urban public transport services across Thailand. It
defines the contractual basis within which bus services are provided, including the setting of fares,
determiningoute alignments, peak vehicle requirement, bus stopping locations as well as other service
requirements.

While the DLT is supposed to be responsible for the planning and implementation of public
transport services, the Department typically authoriagsesproviders (either private or
government enterprises) to carry out some of these tasks. For example, BMTA (Bangkok Mass
Transport Authority) provides bus services within the Bangkok Metropolitan Region, while the
TC (the Transport Company) plans amyiples intercity bus services.

Ministry of Finance (MOF)

The MOF is responsible for all related fiscal policie®asures in terms of design,
implementation, and monitoring. There are various department undé&Rhée Fiscal Policy

Office (FPO) is thenain actor who launch and implement new fiscal measures for theasountry

well as monitor performance of the fiscal policies of other deparsuehtas new tax, new fiscal
mechanismAnother related departmentlise Compt r ol | er Gespoasiblal 6 s D
for controlling budget of government agencies by monitoring through rules and regulations as well
as giving advice related to fiscal budget.

Bangkok Mass Transit Authority (BMTA)

BMTA is the main operator of bus services in Bangkok. As died@017, BMTA operated
round2600buses, of whicalmostl,®0are standard buses andQdre akconditioned buses.

BMTA subcontracts the operation of some bus services to private operators, which (as of
October 2017) operatedtotal ofaround 11,40 large and small vehicle8dBA used to be
responsible for managing the private bus operators, however after 2019, this responsibility is being
transferred to the DLT, so that BMTAOds sol e

Local Government

Provincial and mmicipal governments play a minor role in the preparation of urban transport
plans, instead their role centres around obtaining funding for plans that are developed and
delivering the plans prepared by other agencies. Local authorities are usuatiyfollitiimg t
transport plans put forward by OTFhe proposed projects in municipal areas will usually be
submitted through the Department of Local Authority to @& Funding for transport projects
includedn the land use and transport glsreceived from the®™ and incorporated within the

annual budget allocation for the municipality.

When implementing public bus seryigssally fixed route and schedule for urban areas outside
Bangkok, the Provincial DLT and Land Transport Commifi€®) @re the principal agendres
charge

Otherorgangationscan also plan and implement public bus or mass transit systems, for instance,
Chiang Mai, Phuket or other major municipalities. These municipalities have recognised their own
transport issues @rhave started working on plans to improve their transport networks. Once
feasibility studies have been carried out locally with support from Provincial DLT, the proposals
are passed on to governmentajoproval for a more detailed design stidgcesary.

All 3 components of the TCMfPedriven mainly by the OTP. The OTP in cooperation with GIZ
has set up a steering commiibgether witt8 working groupfcusing orthethree components

of the TCMP, i. econgestiorchargepbusmodernisation andeanmobilityfund Main objective

of thesteeringommittee together with tBevorking groups ® push forward thdevelopment

of the TCMP. The committee consists of Higlel representatives from key stakeholders
includingDLT, MOF, BMA as well as associapadticipantdor special topicsThe steering
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committee meetisgareheld two times a yeand arded by the OTP director general as a
chairmarto decide, direcandgive advicéo the working groups. Thlreeworking groups for
eachTCMPcomponentompose of key stakeholders related to the tdpateds Tabled After
the completion of the TCMP, the programme wiltegratednto the Level Strategic Plaand
proposed to the NCCC for approval for implementation.

Table 9: Roles and Responsibilities of TCMP key stakeholders

Components Key Stakeholders Roles & Responsibilities

Congestiorharge | BMA/ Local governmentg - Set up mechanism to implementr@gasure

(CC) - Operate CC measure within the area
MOF Govern and monitor financial flow of CC
Bus modernisation| DLT Design criteria and support for bus operator

change new bus fleet

BMTA/ Private bus Participate in and support buedernisation
operates scheme
Clearmobilityfund | OTP Set up mechanism and institution to implemer

cleanmobility fund

MOF Govern and monitofinancial flow of thelean
mobility fund

Source Author

2.4 Finance and current business model(s)

Funding transporprojectsis still mainly focusing omvestmentof transportinfrastructure

includingrailway, bus stops and lanes bt also covers some of thigerationcoss ranging

from rolling stock, maintenance costs EBtansportservice and infrastructyseovision across
Thailand is centralised under B®T, howeverfollows differenfunding practicedepending
on the financingurposeas well as the soumfethe financing

Central Budget

Central government departments play a key role in the funding and delivery of transport networks
andserviceslhe @ntral government obtains most of its revenues through taxation and the issuing
of bondsand allocates revenue to all departments, of whibtQthes one of the beneficiaries.

The central government budget for 2@A8THB 3.04 trillio®® (approx.EUR 90.7Billion) of

which THB 168.7Billion EUR503BIllion)is allocatetb the MOT. Thisaccounts for 5.5% of

the overall national budd®tFigure 20 highlights the fundingllocated togovernment
departments receiving more than THBBIllion (EUR 2.98&illion) per year. Transport receives

the seventh largest annual fundiftgr the central fund, revolving fund, defence, education,

18 http://dataservices.mof.go.th/Dataservices/GovernmentExpenditureEconomyMinistry?language=EN

19By comparison to neighbouring countries, it is notable thagap&ie 12.25% central government budget is spent on
transport whereas in Malaysia 2.8% of the government budget is directed towards transport
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finance andOl.Not abl y for the Ministry of Transpor
whereas over 90%pbfathbubgdgéttosfdnd the in
highlights the focus on investing in transport infrastructure across the Kingidgdrthe same
timeillustratests weaknesas far as only a minor shar@llocated towards operating fpants

services.

Figure 20: Thai Government Budget in 2018
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According to Transport Infrastructure Investment Action Pl&igure 2 the majority of the

central budget has been spent on infrastructure development either-@ty irdérsystem
development or the development of Mass Rail Transit of-Mapl in BMR area, while less

than 1% were spent on public buses and common tické&imlaent. However, there is not yet
official support from the central government for public transport in other cities BM&de

Local governments of Khon Kean, Phuket, and Chiang Mai for example, have to invest their local
budget in the developmenttbépublic transport system.

Figure 21: Budget Allocation for the Transportation Infrastructure Investment Action Plan 2018
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Every year the Bureau of Budget (BB) undé¢hétfirer i me Mi ni st estheGransport f i c e
budget with each transport department of the MOT and MOI. The share of funding dedicated to
urban transport is unclear. After thorough discussion between each department and the BB, the
BB will discuss the total budget with the Office oPdgrenanent Secretary of the ministry again

and if the total budget exceeds the proposed transport budget initially planned for and received
approval from the cabinet by the BB, a round of budget cutting is necessary. At this stage some
projects would be tak out orput on pending for cabinet approval again. The criteria for
removing projects from the budgeting process is not publicly available, although decisions are
likely to be political. This processhewn inFigure22.

Figure 22: lllustration of decision-making process for transport funding
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Local Government Budget
The local governments receive revenue from 3 sources:

1) Tax revenuecomposed of both shared and local taxes. Subnational authorities can get a
share of 1/9th of the VAT collected in its municipality, 10% collected $gt¢hen the
specific business tax, 10% collected on excise and alcohol tax, all realestatestegistratio
and part of mineral and petroleum tax. Along with this shared tax income, local
governments collect property and building tax, local development tax, and signage tax
depending on language and size of advertisement signages.

2) Grants and subsidiesgransfered from the national government to local governments are
composed of general operation grants eaxcharksectorial grants dedicated to the
enhancement of a specific public service provision.

3) Other revenuesof local governmentsinclude duties and feesck as the animal
slaughtering duty and animal butchering, waste collectiasfee,ad r i ver 6 s | i ¢
and building permiges Figure23 shows the distribution of local revebysource in 2016.
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Figure 23: Distribution of Local Government Revenue Sources in 2016
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In addition to tax revenue, local governments receive general operation grants and block sectoral
grants dedicated to the improvement of a specific public sdhgegion. According to the

OECD® 94% of grants are current grants, to cover revenue spending, é#eoéagants

received by local government are capital grants. It is from these sources of revenue that local
governments can fund day to day transgmxices. However, it is unclear which government
departments provide which grants and what sh
of grants from the KT, MOI or other departments.

Considering transport projecisthe MOI, the Departmentfd_ocal AdministratiofDLA) is
responsible for gathering transport projects proposed by the municipality and submitting them to
the BB. The transport projects proposed by the munigipalitgling those projects planned by

OTP and DPT as part of the arbtransport planning process will be gathered by the office of
the Governor and submitted to the DLA. Generally, if the budget is less th&® VHIBN

(EUR 149Million), the mayor would assume responsibility and approve the projeptdiettte

is between THEB0-100Million (EUR 149 6 2.98 Million), the Governor is responsible. If it is
higher, the Governor and the director of the DLA are responsible. For large (AudBeit0o

Million (EUR 2.8 Million) or extraordinary projects, theposing organisation would need to
discusshe detais of the project with the BB.

Aside from funding transpodentral and local governméehnefits frontaxation and charges

on transport serviceBhe vehicle licenaegistration fee is collecteyl DLT each year, and the

amount paid depends on the engine size, vehicle type, age, weight, andTietdypaue

generated by all existing transport related taxes are allocated to a dedicated area of spending. For
example, expressway road tolls areatedi for the operation and maintenance of existing toll

roads and the construction of future itdiastructure

Revenue is also generatieugh fuel taxes These are levied upon consumers when they
purchase fuel for vehicl@axes include thexcisetax (THB 0.®/litre for gasohol 95 E§%nd

THB 6.6/litre for unleaded gasoljnavhichcontributes to the general budgainicipality tax
collected by each municipality in which petrol stations are located for local developments and
range fromlrHB 0.0®/litre to THB 0.65/litreand7% of Value Added Ta@Q/AT). Two funds

have been established thatftied taxes contribute to:

1. The Fuel Fund, used to help stabilize prices during periods of price fluctuattns
to subsidize¢he price of some fuel typesisas Gasohol 95 E85
2. Energy Conservation Funds used for renewable energy promotion in the country.

2thttps://www.oecd.org/regional/regionpblicy/profile Thailand.pdf
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In generalfuel taxes are used for generatavgnudor general spending with no evident ring
fencing offiscal incoméor funding transport projects.

The Thai government has been therefore focusing on congtroatl and rail infrastructure,

with little contributionor subsidyo financepublic transporbperation. Transparelated public
expenditure at the smiational level in Thailand is difficult to calculatéremdfore taggregate.

As land public transport servigesluding buses, vans and Soegw are normally regulated by

the Department otand Transport, most local governments only perform a minimum of
transporrelated measures, which involve primarily the maintenance of infrastructure, such as
walkaways, bus stations and st@pael asraffic engineering.

The reasorfor the limited bulget of local governmenis closely related to theay local
government budget is beigpgneratedthetwo mai n sources of | ocal g
from central budget arfdom collection of local levies. The former revenue is allocated in
proportionto the peopleliving within the arearherefore, bigger municipalities alwagsive

more money than smaller ones. As transportation prajectsostly intensive investment,

limited figal revenueof medium and smadize local governmentsstricts theicapacity in

providing transportation services in their area.

Recentlythe private sectdnas been takingpa more active role in transport infrastructure and
service provisigras the Thai government i$aworof Public Private Partnership$ projects

and more initiative approaches suchhadand Future Fund'EFIF). However, only profitable

projects can attract investment from private investors, while measures that generate low financial
benefit and no income sucheag bus services amtbn-Motorised TranspoNMT (bike lanes,
walkways, etc.) tend to be neglected

As public transporgervicesireavailable onlgn main routes, NMT plays a key role in first and

last mile connectivity. However, the local governments have limited resources to make necessary
investment in NMT infrastructur@nly 11% of local governmtebudgetssomesfrom locally

collected revenue. Even if local governments have the intention of improving the status of NMT
facilities, they do not have the necessary budget authority for such expenditures.

Government Expenditure

There are two options for government agencies to spend their, bsdggt) budgetary
expenditure, and 2pn-budgetary expenditure, as shown in Filre

Figure 24: Composition of Government Expenditure
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Budgetary expenditure correspondsto the spendingof the governmenunder budget
appropriation and allocatiomeach fiscal yearhis budgetary spending mustdatunder the
budgetary procetsd outin the Annual Budget Expenditure Act.

Non-budgetary expenditure encompasses amgher spending outside the fiscal budgetary
expenditure designated by law. By definition it is any fund which has been deposited by
government offices amuganisationwith the Ministry of Finance, other than the budget fund,
national revenue, any returned excess withdrawn fund, and returned excess withdrawn fund from
the previous fiscal year. The +bolgetary expenditure canfineher divided into two groups

the governmerdirect borrowing and the extsadgetary funds.

Government direct borrowingaredebts directly created by the central government for specific
objectives. According to the Public Debt Management Act, the government can make external
borrowings denominated a foreign currency at a total amount of up to 10% of the annual
budgetary appropriation for social and economic development purposes. Such purposes usually
involve large infrastructure investments andtérng financing project. For example, loan
agrement with the Japan Bank for International Cooperation (JBIC) for the construction of the
MRT Purple Line Project.

The extrabudgetary funds (EBFs)or revolving funds refer to funds established for operations
permitted to raise revenue for financing t@itinuing operations. The spending procedure of
revolving funds must be based on specific laws. A revolving fund may be funded by national
budget or by its own revenasg specifieddy law. In recent years, due to the limitation of the
budget process ani e governmentds increasing need of
become an important tool for implementing government policies outsidguliagoudgetary

system. Revolving funds are set up for flexibility in policy implementation in order to achieve
specific policy objectives. The operation of each fund must be in accordance with government
operation through its original affiliatiblowever, the new State Financial and Fiscal Discipline
Act launched in 2018 makes it more difficult for any goveragemties to create this kind of

fund, as the KOF needs to bstricteron how government agencies spend the money.

Financing of public transport services

While the urban mass rail transit is profitable from charging higtihéaservices provide by the
governmensuch ashe bus servicare mostlyn deficit mainly due to imposed price controls
leadingo a shortfall in revenues as customers pay less than the cost of dedigeriige. Price
controls can typically haveteffectseither excess demand, or shortage of comnieggrding
bus services in Thailand, excess demandat@eem to be the issue, but the shortageroeice
supplyis, as services cannotgoevided in a costovemg manner

There are two sidés the equation to assess the economic viability of bus seixaksr F
regulatedares inhibit operatdiability to generate the revenue adddbe profitable or even

run their business without lessAt the same timbus services aodten inefficientlynanaged

lackinga streamlined back office and management structure that acts like any other business to
maximise revenues and minimise coisis alsdhe main reason, why eB§ITA is likely to
keepmakng a financial loss and require significant government subdildg provision of its

services

In the case of buses untiee stateenterprise agency, operating costs are summarised by BMTA

as bus operation overheads, administration overheads, other cogte@alciosts. The BMTA

made a financial lossTfiB 4.8Billion in 2016 EUR 143.2Million), which was slightly greater

than the loss incurred in 2015 of THB 4BiiBon (EUR 142.9Million). Despite the various

revenue sources, including significant government subsidy, BMTA continues to make a significant
deficiteach year, and this makes it difficult for them to modernise theéhitdetvould require
investment
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Finally, it is apparent tHaus services are also hampered by factors that are outside of its control.
Congestion is a major issue that increases journey times, fuel usage and driver and fare collector
costs. One way of supporting bus services in Bangkok, Phuket and elsewdhbestoymolvide

greater levels of priority over private modes, so that journey times are at least comparable to car
journey times. This priority can come in nfiamys andshould be focussed on overcoming the
shortcoming$aced by buses in specific areas.

Private Sector Engagement

The private sector plays an important role in the funding and delivery of transporirprojects
Thailand Private bus operators are involved in the delivery of public transport services under
contract to DLT or BMTAHowever, heydo not play any role in funding transport services,
merely operating them and receiving revenue as contractually obliged.

For large infrastructure projects, Public Private Partnerships are encouraged by the Thai
government. PPPs are governed by Privatestment in State Undertakings Act 2013,
superseding the Public Participation in State Undertakings Act 1992. The Act sets out a framework
for the comprehensive planning and quality of PPP projects which includes the development of a
PPP policy committeg PPP fund, a PPP strategic plan and rules enghgement witgxperts

and consultants.

The PPP Strategic Plan is prepared every five years for the purpose of determining a policy
framework around which projects can be delivered. Theepdgavernment priorities for PPP
projects, identifies where investment is requiredlefintestargets and timeframes for the
planning and delivery of PPP projects. The purpose of this plan is to encourage participation and
investment from the private secidre plan suggests that allowing the private sector to participate
and jointly invest in major infrastructure projects not only helps reduce financial restrictions based
on the government budget and decrease the need for government loans, but inylvatg the

sector helps to improve the efficiency of delivering such profexturrent PPP Strategic plan

covers the period from 2017 to 2021 and is aligned WNES82C. Private investment in urban
transports especially promoted in the Developmétrban Rail TrartsLines and Toll Roads

in Metropolitan Areas.

National development banks

The Small and Medium Enterprise Development Bank of Thailand acts as a national development
bank to support small and medium enterprises to grow and suppori g#eiibmy. The bank

aims to support private sector organisatiotieatiepreneurs, rather than provide funding for

large scale projeatsainly covered bgiternational development banks and donor agencies.

Commercial Thai banks plagignificantole n financing and investing in projects, dibensing
onscrutinising and the financing of Riatives The PPP process requires a thorough financial
investigation with statements of approval from banks and other investors. Most national banks
can paitipate in joint ventures for the bidding of projects, for example, Bangkok Bank is
partnering with BTS to invest in the BTS train and will fund most of the land development projects
carried out by BTS around stations.

2.5 Related initiatives

Historically, Thi&nd has received funding from a broad range of donor agencies. However, as
the country hadeveloped intan upper middiencome economgccording tahe World Bank,

it receives increasingly lessling from donor agencies. The following providesaview of

donor agenciesupporingtransport related projects.
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World Bank

The World Bank has not funded a transpadted project since 2011 when it provided
US$740,00(EUR 675485 towards the Chiang Mai Sustainable Urban Transport Project. Since
then, the World Bank has provided little direct funding as Thailand haséreapper middie
income country.

Asian Development Bank (ADB)

The ADB hasistorically supportethailand to aid its economic and social development. In the

1 9 8 A@Bssypported the country with a loan to upgrade more than 1,200 kilometres of roads.
The I@an also sought to improve road safety, contribute towards maintenance, as well as other
policies needed sustaira modern national road system.

Since 1966, ADB has invested more tha$ 6. Billion (EUR 6.1Billion) in 275 loans, grants,

and technicalssistance projects focused primarily on energy, and transport and communication.
ADB has provided no new public sector loans to Thailand since 2010 since it became an upper
middleincome country. Instead, ADB has provided policy advice, capacity bailding,
knowledge support for infrastructure development, social sector reform, financial sector
improvement, and regional cooperatMoreove ADB has beemcreasinglgngaging in private

sector development particuladgarding thenergy sectancluding théaunchof green bonds

with several companies for clean energy.

AFD

Agence Francaise de Développemmanports the Thai government in a number of byagtso

provding advice and expertisegransport planninddetweer2016and2017 it led workshops
and seminars to share knowledgéiow to finance transport projedts 2019the AFD has

started working otechnicakssistance to accompany the preliminary pbases envisaged
Light Rail TransitLRT) in Phuke{AFD, 2018)

JICA

Thailand is now considered by JICA as acategory country for general grant aid. This is
because it is an uppaiddleincome country. However, JICA progitteans to Thailand for
transport projectdICAhas assisted the Thai governnretite developent of MMAP of mass

rail transit infrastructure in the BMR area, as vwebddes funds fahe construction afeveral
railtransitdines.
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3. Barrtda&€moangestion Charging

Bangkok, like many other cities around the world, is experienangty of traffic related
problems that redudeseability and attractivenessd the metropolitanagglomeratiaonMajor
investments in public transportation are being made, but these mostly accommodate the growth
of Bangkok and do not reduce current problems. Investing in more car infrastructure may have
some shorterm benefits in the longer tebut will only incease car dependency and all the
negative side effects associated wilthérefore the central question for Bangkok is how to
develop towards a transportation system that is less car dependent and more oriented towards
public transportation, walking anogcling. One of the policies that can contribute to the
transportation system transformation towards more sustainability and a better integration with
energy and emission efficient modes of transparh@estiorcharging. Intrudingongestion

charge in Bngkok could therefore effectively help to mitigate a number of negative effects
stemmingrom excess demand in individual car travel. Congesti@ing introduces a charge

for the use of specific roads d@nal specific areas within Bangkok, and bygdsmnthe demand

for car trips reduces, lowering congestion, which also benefits bus users, and emissions.
Congestiomharging often also generates a revenue stream that can be used to invest in alternative
travel options and to compensate for potentgative equity effects. When the use of revenue is

not taken into account, the outcomesooigestiortharging is considered regressive, but when it

is, the results can be progressive.

The generatleabehindcongestiorcharging igach travedecisiormadehasconsequences for
othersimposingexternalities and associated costs on tewalersand theoverallsociety In
most transport systems the costs imposed on others are not fully paid fomdivithel
traveler. Congestiortharging is a way to put such costs on driVles principle of marginal
social cost pricing is displayed graphically below. The arigicapresents the travel costs while
the horizontal axis represents the traffic volume.

Figure 25: Impact of external costs on the demand and supply equilibrium.

Trip

Marginal
Costs €

Social Cost

Demand Mz.\rginal
Private Cost

»Congestion

Traffic
Volume

Source: ADB and GIZ, 2015

The demand for travel increases whstsalecrease and vice versa. This relation is shown by the
demand curve. For individii@velersthe travel costs can be interpreted as the sum of all costs,
such as travel time, fuel costs, parkinglstcreferred to as therginal private cost. \éfie the
demand and the cost curves intersect, the untolled equilibrium is reachedr&sclamsenter

the system, traffic volumes increhseto excesslemandand with constargupply congestion
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occurs.Thislead to an increase tnavel costsnainly resulting fronongertravel tims dueto
congestionThe marginal privateavelcosts do noteflect theexternal cosimposed orthe
societyas well as other tralegbas a result andividual travethoices maday the car driveiThe
marginal social cost culveweverncludes these external costs and indicates the cost that each
extra vehicle will impose the driveras well asn the system. The nessunptionthat all costs

would beconsidered &els to anew equilibriunwith a lower overall demand. The objective of
congestiorcharging is to increase the travel costs from the level of untolled equilibrium to the
point of optimal equilibrium by imposing a charge etilect araeduce traffic flows andower
congestioevels.

Barriers tacongestiorcharge areoncerngegardindghe lack ofaccepnce amamthe travédrs

that will be affectedy the measureveak politicalill or backing to implement tisehemeas

well as the overall complexity of thehmézal and administrative scheme implementation,
including the cost of treetup of theinstrument

Lack of public acceptance

Due to rapidirbanizatiomnd economic development Bangkok is experiencing a high rise in travel
and transportation demand mainly met by individatdrisedtransport resulting in negative
environmental externalities, i. a. air pollution, GHG emissions and congestion thatettanl

societal welbeing, but have severe economic, environmental and climate impacts in the short,
mid and long run. Hence, the mia@haviourahnd regulatory barriers are strong car dependency
among Bangkok®&s citi z eatesartravehdoesind reftect thensacietalt h e
cost in terms of environmental externalities as well as general lack of an effective regulatory
framework to discourage private car use and encourmgendivizethe use of energy and
emission efficient modssch as mainly rail based public transportation. The introduction of a
Congestiortharge in a designated area would internalize the external costs of car travel as well as
generate revenue for sustainable transport investment in Thai cities. Howesxghamier to

the introduction otongestiorcharging is public acceptance that needs to be accounted for prior

to implementation.

Mostcongestiortharging schemes, if not all, have had to stand at least some public critique. Public
opposition is not theame everywhere and the level of opposition typically varies over time. The
same distinct dynamic pattern of acceptance development has been observed in implementation
processes in several citiesmly in theprocess, when the discussion is generaharadfécts of

charging are discussed as abstract concepts, there is typically not much formalized opposition from
the public. Agongestiorcharging concepts progress towards implementation, more concrete
definitions around the scheme design are devalogg@iesented to the public. This may include

the definition of the geographical area of charging, toll rates, variance by vehicle type or time of
day, etc. The concretisation ofdbiegestiortharging will typically make the public worried about
negative individual impacts and evoke a vivid public debate. The level of public acceptance will
decrease during this phase.

However, after implementation, acceptance will typically increase again. This increase in
acceptance can be attributed to a nuoftfactors:

A Travel times improve more than motorists expected,

A Negative consequences (the charge fee or the shift to alternative modes) prove less
problematic than what was anticipated, and

A People adapt and accept a new status quo, nodonged uating it as a

The acceptance pattern for charging schemes in different European cities raaddéed in
(CURACAO, 200gclearly shows a consistent increase in the level of acceptance over time in all
cities although the absolute level of acceptance varies substantially between cities bagore as well
after implementation.
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Table 10: Acceptance of Charging Before and After Implementation in Five European Cities

City Before After
Stockholm 21% 67%
Bergen 19% 58%
Oslo 30% 41%
Trondheim 9% 47%
London 39% 54%

Source: Glz 2021

Disparities in public transportation, lack of connectivity, and difficulty to access the public
transportation in Bangkok

The public transportation system in Bangkok is not inclusive for everyone's conditions in terms
of connectivity between modest@nsportation, accessibility, and universal desigmailait
addressvery type of user, as well as affordatifilitpnsportation services. To encourage people

to shift modes of transportation from private vehicles to public transport, the alteodeiye

must provid@convenienimobility optiorthat is competitive with private car.d3es means the

cost should be cheaper than driving a private car, reliable, time markageabdéhould be
sensiblevhen using of public transport serviaad congstent with the cost of livindpwer

income usercould afford withenoughbudget to spend in othpars of living as well athe

overall travel experience should idealtpiveenientrom thedeparturgoint to destination. But

in the Bangkok Metropolitan Region (BMR), people who are living in the suigilypsio not

have an easyccesso public transportation system because public bus services and feeder
transport have not been developedravhesicgntial areas have sprawled. Therefore, people
choose to buy private vehicles and drive into the city insteadvitivengoing improvements

of mass transipeople would still have difficulty accessing the public sénddedack ofirst-
andlastmile solutionsThe reason is thatass transit system in Bangisdkcated onlylong

main roads. Without secondary roads or the feeder system, most Bangkok people choose to use
private cars instead of mass transits because the existing system issupabltataloorto-
doorcommute

The sprawl of Bangkok urbanization

Alleys and secondary roads are not only an issue to public transportation development but also a
barrier to implementing tleengestiorcharge scheme. Since the BMR has been growing and
extended in residential areas outside theetitye people have med to live in the suburbs.
Consequently, creating an urban sprawl without proper city planning, roads and alleys had been
built, which creates a characteristic of the Bangi&dlsystem where there are deep alleys with a
deadend. Most alleys are usutdlyfrom main roads and these small alleys direct toward main
roads without secondary roads as the alternative routes, resulting in a superblock city, which is a
cause of the current traffic problcengestion The ¢
charge scheme since this scheme needs designated areas to charge private vehicles driving intc
highdensity areas. But it is difficult for Bangkok city to designate charging zones due to the
characteristics of Ba nhlp&no gattern, aleystasd sgcondany roads e r e
are all built up by different authorities and private owners. Also, many alleys and some streets in
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Bangkok are owned by the private sector which causes more difficulty for authorities to set up the
charging zonesmplementing theongestiorcharge scheme could cause difficulty in enforcing

the law and controlling cars passing on those privately owned alleys. In addition, Bangkok Central
Business District (CBD) has no clear boundaries like many other citieselisiet combination

of zones in eaaleighbourhoodrea. Many residential areas are located next to commescial area
meaning that many people who use private vehicles might also liveaigetharea for a
congestiorchargezone However, planning and solving solutreqsiires sharing of information
andcooperation between authorities such agettision makemvolved in public transportation
planning, law enforcement authorities, and policymal@rgver,cooperation ofdifferent
authorities i®ften anothemajorbarrier to thecongestiorcharge schemenplementatiorand

alsovalid in the case 8angkok.

Integration of institutions and cooperation between authorities

The varietyof decsiors to be takenn congestiorcharge planning and implementatiosually
involvesdifferent authoritie$n the case of Bangkwe#irious authoritiegeinvolvingone working

scope for example, to implement thengestioncharge schemeperators, legal, and pylic
planningauthority must integrate tmoperatavith each otherBangkok administration office,

police bureawpolicynakers, as well as the private sesthauldwork without conflictBut in

Bangkok citynot only the public transportation system, butralsds are owned by different
authoritiese.g.,Department of theHighway, the Department &ural Road the Bangkok
metropolitan administration, and privately owned roads. Each authority has its right on its road
Implementing @ongestiorcharge schemie a designated zomeeans the responsible agency
needs to have the authorization over eacrhbmagd part of the charging aaea since different

roads are under different responsibilities, more than one authority must integrate and cooperate
to set up te charong zone as well as enforce the schémkegal terms, to enforce law and
regulationsn the specific case of Bangkditferent authoritiealso need tbe integrated.g.,
PoliceTraffic department and Civil Service Planning Division, Traffisidbivof BMA.
However, crosgovernmentooperatiorcan be garticularlysensitive issue that needs special
attention to be properly solvéthat is why the integration of institutions musbeowerlooled

Implementation of technologyfor congestioncharge scheme

The efficientcongestiorcharge scheme must come together with an appropriate technological
support system. However, using advanced technology means sthéiketydoudgetand
investmentneedto be foreseenThere are numerous methods toeobitongestioncharge
revenugfor examplenanual toll collectiowhich ighe most reliable in the pasenforcepeople

to paybecauseverycar must pass through the gate whereetlage officers collectiriges
However, this methathused more corgi®n in peak houitke what hasappened n Bangk o k &
expressway¥he paper licensis another method that many cities had tsedllect ongestion

or road use chargingsinga paper licenseomes witHow implementation codtpwever, it is
difficult to controbecauspeople could make a fdikensavhilecontrol and enforcemectuld

onlybe doneon randominvestigatiorElectroniccharge collectias themost suitablenethodin

the present day. IEtfinancing and maintenance costs are high, as well as usefsre@ahent

b o d ifamifiadity with the technology systenght be a concernIn conclusionthe use of
cameradetection system or GHi€ense platackingseems athe most suitableokition for
Bangkok to charge private vehicles driving into thelbiggity ared he implementatioof the
technologywill still require fromboth, enforcemenbfficials anddriversto familiarizeand
understand the use thfe technologyTherefore, theisk is high that lack of transparency and
conveniencef thecongestiorcharge collectiosystentan easily result iegative criticis@and
weakpublic acceptancénother issue regarding revenue collection techrreliegy to users

trying to avoid paying theongestiorcharge The issueof enforcements another barrier that
authorities must taketo critical concern.
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Lastly, privacgnd data protection are anothvancipal issisthat have to be carefully addressed in the
context obongestiorthargescheme design and aatuction In Thailand, after thé& af June 2022he
Personal Data Protection Act (PDPA) enforcerhaatbeen introducedhe PDPAaims at
increamg the securityf personal dataeferringin particular tany information relating to a
person that enables that person to be identified, for example, phone numbers, household
registration, and vehicle licepkdes The authorities muebtain theirconsent and inform the
person first before decting their data. When implementingctiregestiorcharge schemdata
privacy and protection issumeed tdbeensurd . Concerns resulting from tR®PA couldeasily
become a barrier tocongestioncharge implementationif not adequately addressed and
communicated prior to tleec h e intreducion In case data protectioauld notbe properly
addresseduarantaag the protection of privacy data in case of eragking datagverall
accepmnceof the congestiorcharge schemeould be at risk
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4. The Mitigation Action

4.1 Objective and concept

The measure to be introducecbisgestiorthargng accompanied by the establishmentleta
mobility fund. Both measures are part of the overardiiagand Clean Mobility Programme
(TCMP). The main objee#i of the TCMP is to mitigate GHG emission and air pollirbom

urban transport by internalizipartof the actual costs of private vehicle use and at the same time
improving public transport modes. Herbe,revenue from thengestiorcharge will fedinto

the cleanmobility fundto establish aontinuous funding source for sustainable urban transport
projects in Thai citigsTransportFinanced ransportAs an overalresultGHG mitigation will

be targetedhrough reduced car travehd increasemass transit ridershigfPush and Pull
Approach¥!

Figure 26: Thailand Clean Mobility Programme concept
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Congestiorthargingshall be introduced in amtial pilotarean Bangkokasthe capital citwith
majorimportance in terms of percentage of total inhabitants and economy in the country. The
scheme can be thegplicatd to other major cities, as wakkdium sized cities in Thailand.

Maingoal=f the introduction ofongestiorchargingn a pilot area in Bangktagether with the
establishment ofdeanmobility fundare:

1. Reduction oindividual car use by shifting travel demand towards public transport
2. Mitigationof CO./ GHG emissions
3. Reduction oPM:slevelsand overall apollution inurban areas

21 Experience from other cities shows a reduction of car trips by 20 to 70% and increase public transportation ricedd%p. by 20 t
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4. Establishmenof a longtermfunding source faransport service amafrastructure
improvement

The driving objectivebehindthe introductionif congestiorcharge in Bangkok ie discourage

private car use lat the same timencouraigg modal shift tolow-carbonmodesby public
transport systemimprovementincluding the technical study of below approaches

1. Development ofongestiorcharging scheme
2. Set up otleanmobilityfundasan innovative mechanismstapport the financing of
sustainable transport measures nationthidegh the use theongestion charge
revenue
3. Enhancementof sustainable transpothrough increasediow-carbon transport
investment

Table 11: 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 PMslevels and overall air pollution in urban areas

- Establishmendf a longterm funding source for transport service and
infrastructure improvement

Urban transport

Type of action i Subsector
P NationalProgramme - Transport Demand Managemen
(TDM)

- Public Transport

Geographical | Bangkok Metropolita| Type of Reqgulationgies

scope i olic ..
P RegionBMR) insﬁumgms Economic instrumentges

Public spending/ investmeryes
Communication and informatigres

Organisation

ResponsiblerganizationOffice of Transport and Traffic Policy and

Planning (OTP)

Involved national partneBangkok Metropolitan Administration (BMA)
Department of Land TranspdBLT), Local governments, Ministry of
Finance NIOF)

Main mitigation | (1) Congestiorcharge
measures -

(2) Clearmobility fund

Schedule Phase 1Preparation

Phase 2Establishmemf framework conditions, pikesting evaluation
and communication

Phase 3Full scale implementation

GHG mitigation
effect and
other benefits

GHG mitigation3.4 MtCO.. betweer?027and2037 average annual
mitigation0.34 MtCO,e
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Other benets: Shift ofprivate car use fmublictransportationreduction in
overall congestion and related externafigigsction in local goollutants

and noise emissions, positive economic impact on individual and sod
welfare establishment afconstanfinancing source for sustainable mok

investment
Type of Technical support:
required ) . .
support 1. Technical study on tlievelopmenand implementatioof

congestion charge in Bangkok

2. Recommendati@on thelegal institutiongladministrativand
financiaketup of acleanmobility fund

Financiasupport:

1. Introduction, deployment and maintenasfae congestion charge
system in Bangkok (selected areas)

Source: GIZ 2019

As Thailand cuently lacks soursef money teenhancéow-carbon transport, thevenue from

the congestiorcharging together with the establishment otlgenmobility fund will be the

financing mechanisdedicatednainlyto sustainable urban transpmdjects The establishment

of thecleanmobilityfund is an innovate mechanism that allows city to dagedamisustainable
measures for the locals, in contrast to the original pattern which are decided by the central
government only.

Also, the secured source of fund fromctiregestiorchargewill ensure that sustainable transport
projects camun in the logterm instead of the conventional prefetedapproach This
mechanism also creafairness in that it takes money from the driversimpose negative
externalitieen thecommunity, andedistributes this reventgesupporttransport and mobility
system related improvements to betiedibverallsocietyln addition the shift towardpublic
transportations sustainabEndcomeswith environmerdl and societal benetigdisincentivise
the useof private vehicles

4.2 Scope and the cause -impact chain of congestion
charging, the CMFand the TCMP

While the overall objective of the TCMP is to encourage people to shift from private vehicles to
rely on public transport and lk@arbon mobility, theongestiortharge measures wikchhurage

people from using private cars by collecting money when ehkesipecific zonel he revenue

from the road user charging scheme wilthba allocated to foster public transport service
improvement such as bus modation, fare reduction, etts well as leearbon modes such as

NMT, in order to attracind motivate an increasing numbgreafple to use sustainable mobility
modes

CongestionCharging

Bangkok, like many cities around the world is struggtmgs growthithat comes along with
several challengescludingthe transportation system. Congespooy air quality, and traffic
safety issues are substantial and not easily solved. Dsffegeritave introducemngestion
charging to deal with these issues in a successful way. Carigesgiimnhas been able to reduce
congestion levels, emissions, and crashes substantially in cities like London, Stockholm, Milan and
Singapore.

55



Development of the Thailand Clean Mobility Programme (TCMP)

In a prefeasibilitystudyconductedn cooperatiobetween the Office of Transport and Traffic

Policy and Planning (OTP) and Gd&verdifferent policy scenarios wersaminedvith varying

charging levels to see what kindoofgestiorcharging zone could wofor Bangkok and what

kind of traffic, environmental, and equity effects could be achieved. The seven scenarios range in
size and in pricing principles (cordon versus area chAdmgestudy found thanhtroducing
congestiorcharging in Bangkadkas a laye potential to reduce congestion and emissions. The
density of the road network in Bangkok makes finding a sotapéstiorchargingzonesa

challenge. Larger zones, with less rerouting options may be more effective thaones iler

will likely come with thdownside of increased traffic within the charging zone.

The potential congestion reduction for Banghkmgsureas change in network speeds within
the study area, range from 3% to 13%. PM emission reducticbemgenl% and17®6
depending orthe congestion zone amgtenarioselection Also, the mode share of public
transportatiomseincreased for all scenayi@ngingrom 3% to 25%.

Low-income households will be affected more bycdhgestioncharges and are likely to
expeience less benefits from travel tsaeingsThis is a concern that will need to be addressed
in further development abngestiorcharging policies but not necessarily problematic as the use
of revenues can enhance the equity outconttes stheme

Thegross revenueepending othe scenario considered in thefpssibility study range from

THB 6 to 40Billion (EUR0.19to 1.3Billion) annually. The net revenue rsdede determined

as different scenarios have different investment and operating costs. Still, the infrastructure
funding potential is significant.

Finding themost appropriateone definition, price level and potential price differentiation for
Bangkolwill require detaileassessmer@ne recommendation from the fieasibilitystudywas
thereforeto proceed with taschemessessment and developnpeatesdy engaging addition
stakeholderdeyond thepublic sectqrto alsofurther eplore political anduser acceptance.
Congestioncharging could be¢hereforean important part of a sustainable transition and
development o& comprehensive transportation networBangkokwherenext steps iithe
developmentof the policywill requirea soundpolicy designtechnicalsetup, legal and
institutional embedding arektablishmenbf a comprehensiveommunication and public
outreach stratgg

Clean MobilityFund

The examiningof nationalvs. local budgespendingowardsthe transport sectorevealghe
shortcomingof national budgestrongly focusng on infrastructure development, such as
construction of mass rapid transit systamg|ocal budgstbeingoften limited by the fiscal
dependency of local governments. Therefore, improvements in buanthhddT, the sub

sectors mostly put under the authority of local government, esmzbtotechallenges in terms

of financingFor raitbased mass rapid transit, the barrier mainly exists on the demand side. There
is no significant difficulty in fundimgfrastructure, which is usually financed through public
privatepartnershipgPPP) but the fare level is too high to be affordabteaomajority of the

citizens because of the uncertainty of demand risk that the opeedois account for in their

pricing modelsTo increase the use of mass rapid transit, additional resources are required to
mitigate the demand risk and to allow ticket fares to be cut down. Transport Demand Management
(TDM) measures such asdhagestiorthargecanfurthercontribute to shift commuters to public
transport, hence, further reddlce demand risk.

For bus transit, the financing barriers are related to both the demand and supply side. On one
hand, bus fares have bégad and regulated an unsustainable lewlich largely leads to the
incapability of bus operators in accumulating sufficient revenues to keep the business running and
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to make investment in upgrading their services. On the other hand, even if some operators are
either willing or forced to seekdnce for investment, they usually fail to find any funding
providers, becausélimited capital ankck ofprofitability. While keeping fares low is essential

to make transit affordable to many citizens, financial support is needed to make bus transit a
attractive alternative to individual motorized transport.

In terms of NMT facilities, such as bike lanes, parking facilities and sidewalks, which are usually
financed by limited local budget, the barrier resides in the lack of available sources of funds.
Besides, due to its nature of #goisting revenue streams, it is also difficult to attract private
investmento develop or upgradee corresponding infrastructurAsdedicated public funding

stream for NMT will both, allow for NMT infrastructure tdibanced and raise local awareness

on the importance of NMT infrastructure for a functioning public transport network.

The result®f the congestiongharge analysier Bangkokhave shownhat depending on the
implemented scenatite schemeouldgenerte annual revenues of THR-39.0Billion (EUR
0.29 1.2Billion), while at the same time getessagynificant positive economic and social impact
beingboth financially and economically feasible.

For settingup a financial mechanisfor sustainable transporheasures which can be
economically viable but not financially attractive to private inveasams;oach within the public

finance frameworkas been emphasisdthe analysis found that the most suitable financial
mechanism focongestioncharging revenue collection aedllocation tpromot sustainable

urban transport in Thailand is to establish a revolvingttfierateanmobility fund (CMF),with

its own revenue recycled from thagestiorcharge or potentially other chargeggek, or fees

coll ected from peopleds purchase or use of p

A Approach finances itself and no need for government expenditure (tfamepoes
transport)

A Followsthe pollutetpays principle, which coibiutes to social equity and eases public
communication

A High flexibility and ability to answer to local specific situations

A Reduction of transaction costs for tlagionalgovernment as more responsibility is
transferred to the local level

A Awareness ingwithin city administratiortrough the creation of a dedicétatt
for asustainable transport developnpempose

A Enhancesapacity buildingithin local administrations enabling city governments to
plan and impleme&ustainable Urban Transport (Sp¥bjects

A Generateslouble impacbf congestion chargeith revenue generation for SUT
projectfinancingand demand increase fpaiblic transporuise.

Regarding the impaciiain of the TCMP approach with its main pillars leagongestion
charging scheme a®@MF establishmenthe conceptual logic refers to thand for revenue
collectionfrom the measures that disincentivize people from using peketes, such as the
congestiorcharge scheme or parking fees etc., while these revenues are desthratttanent
and support o8UT measures that incentivize people to use public anbtwized transport.
As the fund has the aim to support vaibhai cities, it is suggested ithiatset up at a national
level with OTP acting as the secretariat of the fund. In case toagistiortharge in Bangkok
is chosen as the primary revenue source for the fund, it is recommended to feesebaeld
certain percentage of revenues for the city to compensate for the comparatively higher burden in
revenue collectiorkigures27 and 28 summarise the impagtain of the TCMP with the
correspondingey instruments
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Figure 27: Impact-chain of the congestion charging scheme for the TCMP
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Figure 28: Impact-chain of other possible urban transport measures for TCMP

Figure g
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4.3 GHG mitigation actions (direct mitigation measures)
Thailand haen averag275 cars per 1,00thabitantswith higher ratesithin urban areasich

as the capital cityittv a rateof 646 cars per 1,00@dividuals This problem leads to traffic
congestion as well as environmental probéegagir pollution and GHG emissions. As the
number of vehicldsas beerontinuously increasing over the past decade, there is a need to limit

thenumber of cars on the raaepecially in urban areas.

It is relatively low costs for people to use private modes of transport in Thailand, because

infrastructure (road network) is funded by the goverraméttte existinguelsubsidy keeyfuel
prices comparativelyow, rendering thear use relategperational codow compared to e. g.
public transit uséVith relativelylow private cause costsshift to the less conveniergublic
transport is1ot very appealing and therefdifécult to induce
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Road user chargingasTDM measure thdtas the potentiab discourage drivers from using
private vehiclefocusing omparticularlongested areas in the city centre or business districts.
initial study was conducted for Bangkaker districts idenifying sevenscenarios within
congested arealhe study also divisehargingee intothreeprices which generate different
levels of revenue ardvironmental benefits.

Table 12: Estimated benefits from congestion charge in Bangkok

Scenrio Charge Vihicle Gross CO Charge in
level kti:g\Tee”t(rezs rvenues emissions CCS)E?&T: '
reduction
(Bath/time) (Million (Million (tonnes/year) (Million Baht
kilometers/year) Baht/year) lyear)
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
5 80 3.43 21,688 166,558 -973
6 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 39,388 615,098 -1,533

Source: GlZ, 2019

Table12 exhibitsbenefitfrom thedifferentmodellingscenarios afongestiorcharging scheme
implementatioin Bangkok. Apart frorafinancial benefit in tesof revenuethe introduction
of congestioncharging in selected zones in Bangkok would leaaksiciatedtlimate,
environmental angbcioeconomic benefiiscluding:
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A CO,Emission Reduction

Thecongestion chargeestimated to reduce &€nissions fromeduction otarsusageangng
from 05-3.4% per year or equivalentltd1ktCO, per yeato 658ktCO. per year.

A PM Emission Reduction

Thecongestion chargeestimated to reduce PM emissions from reduction of cars usage ranging
from 17-31% per year or equivalent4@d8to 8,97&onnes per yea

A Mitigation of congestion

Congestion mitigation shows a substantial socioeconomic benefit. The benefit is calculated based
on value of time. The-wehicle travel timeeductionis assumellased on averagengestion
chargamnodelling results of each cliagdevel of given scenarios for all years. This analysis yields

a socioeconomic benefit of up to TEIBBIllion (EUR 124Billion) for the first year of operation

of thecongestiorcharge(GlZ, 2020)

A AccidentReduction

Road accideritasbeena hr oni ¢ pr obl em f or Tforailohgatimel 6 s tr
Thecongestion chargeouldhelp to reduce the number of road accidents by shifting commuters
from private car to public transportafiovith anestimatd positive economignpactranging

from THB 0.2 to 10@illion (EUR 5.8Million to 2.9Billion) per yea(GlZ, 2020) The resuk are
calculatetbased omodeshiftassumptionfom privatevehicleto public transportatioleading

to an equivalenmeduction incar insurance spend Annualexpenditures opar insurances

assumed to bEHB 6,570/yearvehicle.

Thecleanmobilityfund aims to support various types of sustainable tramgasuresll leading
to additional direct and indirect GHG emissimduction and encompassing takowing
modes

A PublicTransport
- City bus / Van / Son§J eaw modernization through replacement of old vehicles with
low-carbon orzereemission vehicles (e. g. EVS)
- Operational subsidies to bus companies to improve service levels
- Low carborfirst-andlastmile public transport schemes (e. g. electrid Ukiland
motorcycle shuttles)
- Implementing designated public transport lanes
A MasRapid Transit
- Subsidies to reduce fares for selected traveller groups
A Non-motorized transport
- Widening of sidewalks
- Creation of designated cycling lanes and bicycle parking facilities
- Introduction of city bike sharing services
A Motorized individual tranept
- Subsidies for fleet electrification (delivery fleets, taxi fleets, company fleets) and public
charging infrastructure bug
- Enhancement of caharing services

In the initial phase of the development of the filmidemeasures have bgartoritisedasmost
urgent need fointervention, i. e. Us modernisationpublic transport fare subsidy, and
enhancement of NMT.
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4.4 Support actions

Congestiortharging is often considered controversial, and it is a substantial system change that
can have profound effect on the transportation system. This almost always implies that multiple
stakeholders need to be involved and their objectives and constraints need to be weighed and
balanced. In most cases, these stakeholders have limited knowledgegalstatcharging or

traffic flow theory, and as a result, they have limited insights into the effects different policy
scenarios may have. This is the field of expertise for transportation planners and modellers.

Therefore, in terms of support actions, bhiag framework conditions as well as capacity
developmenrdrecruciako focuson connecting decision makers with planners so that the political
objectives and constraints find their way into policy scenarios and that resulting traffic,
environmental aneconomic effects are discussed and taken into aiccthenpolicy design and
implementation proceds order to test different scenarimansportatioomodeling isised to
forecast the traffic, economic and emissions effiedizrovide the evidencerfeound policy
makingandcongestiorcharging schemetroduction

The establishment tfe cleanmobility fund dedicated tsupport sustainable transport system
development isnainnovative mechaniseompared toconventional ways of how transport
projects in Thailanare currentlfinanced. Therefore, support actiand capacity development
are needetb meetin particulathelegalndinstitutionarequirementsf the fundestablishment
andto ensure the corete implementation of tfi@eancing mechanismith a focus on collection
and redistributionf thecongestiorcharging revenue

Legal framework

One main challengetbieestablishingcongestiorthargng schemeefers tahelegal framework
requirementg\ccording tal hai lanalltaxes or fees collected by any government agencies should
be returedto the central government. Howeveemechanism thahould ideallge appliedo
congestion chargevenue collectighouldiransfetherevenueto local governmesfor further
reallocatiorio beneficiaries relatedgostainableobility such as public transport subsithe
cleanmobilityfund would therefore introducenawapproactior transport projedinancingn
Thailandas it aims to use the revenue fiibacongestiorchargeschemeo support sustainable
transportdevelopmentHowever, mce theFiscal Disciplinéentroducedin 2018restrictsthe
earmarking adiny kind ofevenuen adjustment in the regulation framewaokld be necessary

to allowfor dedicatingongestiorchargerevenudo feed imo the cleanmobility fund.

Key support actionsequired to accomplish the development and introductioongéstion
charging in Bangkokogetherwith the clean mobility fund from revenue collection and
redistribution to sustainable mobility development would reagdynpasthe creation of legal
andinstitutionframework conditiorss well asapacity developmefot sustaining thienpact of
the intervention meae. Figure 2provides an overview of the supposasureas identified
from the initiation of the TCMP.
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Figure 29: Support actions to the introduction of congestion charging and the clean mobility fund
establishment within the Thailand Clean Mobility Programme (TCMP)
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4.5 Implementation arrangements

Public transport in most countries in the world is heavily subsidized to provide sufficient service
levels to commuters and make public p@msn attractive alternative to individual motorized
modes. In Thailand, public transport operators do not receive subsidies for operation. At the same
time, for social equity reasons, tariffs are fixed. While this is an important measure to support
lowe income groups, it also puts operators in a difficult financial position to improve their fleets
ard servicesand to transition towarddean technology am@nvenienservice leveldirough
invesingin frequency increases, reliabilityatd to finayl attractmoreridership If Thai cities

want to reduce congestion and improve urban air quality by shifting trips from private to public
modes and investing in clean techiedogffective TDM measures suctcasgestiorcharging

as well aadditional fadingareneededwith the implementation obngestiorcharging and the
establishment of th&und, use of publi¢ransportwill be madenore attractivavith the support

from an additional financimggenerated based on the introductiocoatjestiorchargng Overall
improvementswill include fare subsidies, technology upgradespduction of additional
capacitieqrovision offirst-andlast mile services, smart information systems, improvements of
walkability and cyclability for the last mile etc

While the fund can have different funding sopticesnain shashould come froracongestion
charge in BangkoBased on initial assessmentsngestiorchargantroduced in a selected area
in Bangkolcan generatg toTHB 41Billion (EUR 124Billion)annuallyas revenue that can be
fed into the fund.
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Thecongestiorcharge has additional benefits for urban transporternalizes external societal

and envionmental costs of driving a eacording to the polluter pays pringipieludingthe

cost ofe. g.,additional fuel use, waste of time, road maintenance, air pollution and health
deteroration Car travel becoméisereforenore expensive and can inaeréi commuters to shift

trips from the car or motorcycle to bus and train. In turn, ridership and ref/émig@ublic

transport operators is increased and can be used to improve service levels and technology. The
congestiorcharge also frees up road spacmake public transport faster and more attractive. A
selfreinforcing virtuous cycle towards more attractive public transport is created.

Key players and responsible entities

Thepublic agencies that have dutresponsibilities related to fheblic transportation measures
and projectg Thailandare:

A The Office of Transport and Traffic Policy and Planning- construct a policy
framework for national transport and traffic policy, plan, measurestandard
development

A Department of Land Transport - promote and develoland transport system
networks

A Department of Rail Transport- promote and develapiltransport system networks
A Marine Department- promote and develop water transport system networks

A Local government/ Municipality - providetransportation services and mass
transportation systenmslocal municipality area

A Bangkok Metropolitan Administration - providetransportation services and mass
transportation systerfte Bangkok area

For the introduction angetup of thecongestiorchage andleanmobility fundanew
institutional and organisational structure woaNe tdbe establishetiatwouldencompasses
the following roles an@sponsibilitiewithin thecorrespondingtakeholders

The role of theSecretariatwould lie within th©TP with its technical expertise in the transport
sector. Maimesponsibility of the secretariat is to gather proposals and select suitable projects to
be approved by the Board of Committs/isingon technicabspectsorganizing meetings
documentationsas well as héfyg coordina¢ with related agencies to ftaié the projeads
implementation

A CMF Office would serve athe implementing body of th@eanmobility fund andwill be
responsible for dag-day operation of the programasunder theT CMP actingas a focal point
for other partieso contactregardingnformation about the fundhe CMF office will be also
responsibléor operatinghe projectscarried outinder the TCMRnd withfinancial assistance
from the fund including thestablishmergndimplementatiof MRV activities tononitor the
impact from each project activitiie management and operation ofah#-should be governed
by theCMF management framewahdregulatiosapproved by the board of committe¢hef
CMF

The local governmenplays an important role in driving the comgesharge andeanmobility

fund implementation. The local authorities would be likewise responsible for the establishment
and implementation of MRV of thengestiorchargeschemgin concultationwith OTP and the

TCMP office.

Management Structure dthe CMF

The coordination anthanagment structure titroduce and steer congestion charging and the
cleanmobility fundwithin theTCMP shall include the following bodies.
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Board of Committeeis governing body of the fun@ihe chairman is the permanent secretary of
the MOT with OTP asecretariabgethemith various members from related agencies. Its role is
to provide guidanamn strategic leveff the fund. The various cressctor members might consist

of representates from:

A

Ministry of Transport:

- Office of Transport and Traffic Policy and Planning

- Department of.and Transport

- Department of Rail Transport

- Department of Highways

- Department of Rural Roads

Ministry of Finance:

- Fiscal Policy Office

- Comptroller Gemal's Department

Ministry of Energy:

- Department of Alternative Energy Development and Efficiency
- Energy Policy and Planni@gfice.

Local Government:

- Local Administration Office

- Bangkok Metropolitan Administration

National Strategy:

- Office of theNational Economic and Social Development Council
Experts:

- Public transport experts

- Economists

The CMF committee will be established as the governing body of thedomgposingf 1520

members from the relevant agencies including transport experts and economists who can provide
professionahdviceon the management of the fund and the planning gfregbams under the

fund to support the prioritised measufé® management comtag ofTCMF will include

A

oI D D B I

oI D

Dy B D

Permanent secretariat of Ministry of Transport as the president of TCMF board of
committee

A representative from Department.ahd Transport as a committee

A representative from Department of Rail Transportasmittee

A representative froMarine Departmeras a committee

A representative from Department of Highways as a committee

A representative from Department of Rural Roads as a committee

A representative from the Office of the National Economic asidl B@velopment
Council as a committee

A representative from Fiscal Policy Office as a committee

A representative from Comptroller General's Department as a committee

A representative from Department of Alternative Energy Development and Efficiency
asa committee

A representative from Energy Policy and Planning Office as a committee

A representative from thecal Administration Office as a committee

A representative from Bangkok Metropolitan Administration as a committee
A representative froRattga CityAdministration as a committee

A public transport expert as a committee

A senior economist as a commijttee

A representative from ti@ffice of Transport andraffic Policy andPlanning as the
secretariat.
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Depending on the nature of each-grdgran, the committee might consider inviting other
relevant agencies to sit in as-permanent members for the board meeting whenever needed.
Ideally, the president of ti&MF should at least hold a hilglvel position at the Ministry of
Transportation, and th@ffice of Transport andrraffic Policy andPlanning can act as the
secretaat of theCMF. This structure would alld@MF operation and their supporting measures
toaliggpgo with the Ministry of Transportds policy
of public transport.

Action plan

The action plan for the firgtear operation of the fursthould encompass activities as listed in
Tablel3

Table 13: The action plan for the first -year operation of the fund

Project Year 2026

Item

Q1 Q2 Q3 Q4
Group 1: TCMF operation & plan

1 Development of TCMF master plan (22280) X X X
2 Development of TCMF action plaf27 X X X
3 Quarterly meeting of X X X X
4 Project monitoring and evaluation X X
5 Administrative and other supporting tasks X X X X
6 TCMFds financial cont X X X X
Group 2: TCMF revenue identification
1 Development of TCMFs revenue identification | X X X
2027
2 Feasibility of congestion charge scheme in X X X
Chiangmai
3 Development of proposal to request for funding X X X
from national budget
4 Development of proposal to request for funding X X

from Green Climate Fund
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Group 2: Incentivizing measure to support public transg
system

1 Soft Loan program for bus fleet renew able
2 MRT/BTS fare subsidy

3 Grant toNorm-Motorized Transport (NMT)

Group 3: Disincentivizing measure to discourage the us
private vehicles

1 Congestion chargeheme in Bangkok phase |

Source : GlZ, 2020

Implementation concept

The implementation conceptafgestiorcharge anaf the cleanmobility fundis based on a

Push and Pull Approach, that makes public transport more attractive by improving connectivity,
reducing fares and improving technology (Pull), and disincecdivis@gel by internalising road
usage costs and environmental externalities by meammmgéstiorcharge (Push), inducing a

shift from private to public modes in a sustained manner.

The revenues of tltsincentivisingneasures will feed into t8&F, which creates a continuous
and substanti&inding source for sustainable urban transport projects in Thai cities (Fransport

Financedransport).

The CMF will provide financial suppaid various financial instruments ,ggant, loan, credit

guarantee to sustainable urban transport measures in Theiatittésg

A Bustransit

- City bus modernizatiotinrough replacement onternal Combustion Engine

(ICE) vehicles with losgarbon vehicles

- On-board IT applications like GR8i-Fi, bus stop proximity notification etc.
- Improvement of the bustop environment and the signage for timetables, route

maps and line services
A MassRapidTransit

- Reduction bfarerates or promotion for frequent travellers

- Improvement of the connectivity between MBTSS stations and bus stops.

A Non-motorized transport

- Improvement of NMT facilities, such as the integration of sidewalks and public
transport stationsbusstops, planing and creation of cityide pedestrian and

bike lane networks
- Introduction of city bike sharing services.
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A Other modes of transportation

- Replacement of E vehicles with electric vehicles, focusing on business uses
examples areharteredrans for tourisactivitiesschool busesnotorcycleaxis
deliverymotorcyclestaxis and uk-Tuk.

A Supporting measures

- Design singlenodal or evemultimodal city mobility apps to help commuters to
plan their itinerary by public transport more efficiently

- Develop a cityvide integrated electronic payment system to help reduce the
transaction cost of public transport passengers

- Develop a casharimg platform to encourage peopleiseshaed travel services

- Encourage the installation and operation of EV charging facilities

- Launch campaigns and/or demonstrapoojectsto promote sustainable and
low-carbon transport.

Depending on the nature of each measure, the eligible criteria andirtgpeiog instrument
will differ by local governments, stat@ned enterprises, schools, to private companies/
operators, seéémployed driversr other.

Monitoring and evaluation

The monitoring and evaluatiprocessvill follow2 approachess e., based d@dMFannual action
planand theCMF master plan.

Monitoring and evaluationbased onthe CMF annual action plawill be executedby the
Comptroller Generad ®epartment (CGDpf the Ministry of Finance. The monitoring and
evaluation indicators and criteria of@h&F will be drafted and proposed by the officE M,

and once in agreement, a MOU betviadi and CGD will be signed laying out main principles
and key indicatorsifmonitoring the performance of the fuhlketable below shows an expected
timeline for the monitoring process of @MF.

Table 14: CMFmonitoring process timeline

Year 0 Year 1 Year 2 Year 3

Process
AEEEEFEHBEEEREEHBP R EHEE R R R EERE R E 2|2
HEE = ¥] 5 =1 ¥ 3 HE

5 HE; SE1Ec
Z|E|=|<|4[Q|z|a|=|=|=

Apr

M.
Ju
J

Set the framework for the evaluation ciiteria.

Drafting of indicators

Signing of the MOU
i R

Delivery of Quarterly Performance Reports

Evaluation of fiscal year-end performance

Announcement of outstanding fund award

Implementation guidelines for improvement / development /
rehabilitation

All period
— Fund operation timeline follow normal calendar
===+ Fund operation timeline follow budget calendar

Budget calendar

Source: GlzZ 2020

Monitoring and &aluation based o6MF0 s ma s Wik focuspdn dhe progress of the
implementation of the master plan and next steps to align thehigation and implementation
with its goals.
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Implementation timeline

The fund is fed by thngestiorcharge and should exist as long asahgestiorcharge exists.
Implementation is suggestatenthe masdransitnetworkin BMRcompleted as planngD27)
andthe congestiorcharge should be implemented in a period ofdrigbllution. The Thailand
Clean Mobility Actas accompanying legislation shalsldgo into effecat the same period

4.6 Transformational change and complementarity with
existing schemes and funding options

A rapid increase in population and economic growth has led to high coregedsam|Thai

roads, especially during peak hddmagkok has been ranked as tHariist congested city at

the TomTom Traffic Index 20¥®T he transport sector accgounted
emissions. Internationally, Thailaothmitted to the United Nations Framew@davention on

Climate Change in 20tbareduce 115.6 MtG@ntil 2030. 41 MtC£are supposed to be reduced

from transport and the Office of Transport and Traffic Policy amhiflahas included
o0oCongestion Charging6 as one of the measur e
Determined Contributions (NDC) Action Plan.

Main reason of traffic congestimmd air pollution form transport urban aresas the fact that

most people still heavily rely on the use of private vehicles. Based on the statistic, it is found that,
for example, in Bangkok Metropolitan Region (BMR) there were approxiingidigritrips

per year, of which 80% commuted by private vehicle an@@nbothmuted by public transport

mode.

Although the government is currently planning to allocate significant investrifest
transportion sector, most budgets are dedicated for$aajenfrastructurenvestments such

as double track rail network anass transit development for the rail transpexgandcapacity

and network of the transport system. Howeveresipansionof network and capacity of
transportation systeatone camot guarantee that people will shift mode to commute with public
trangort. There arsstill otherimportantbarriers preventing people from taking public transport
such as high farassufficientquality of service terms ofcoverage, frequencagjiability,and
conveniencdack of first and last mile servicespaad walkability

Thereareafew revolving funds that provide financial sugpomproveransporationnetworls.
However, none of them providesoarrlappedcopeand expectefihancingzolumeas foreseen

for the cleanmobility fund Key revolving funds in transportation, energy, and environmental
sectors are:

A Road transport safety funavasestablished to provide support and promote safety
regardingoad transport and also provide support to safroar accidents

A Revolving fund for vehicle registration platavas established to produce vehicle
registration plates according to the relevantflamad transportthe fund allows
flexibility and redresgovernment direct expeasénational budgetllocation tahis
purpose

A Energy Conservation Promotion Fund (ENCON fund) was established as
revolving fund or subsidy for the implementation of energy conservation projects
within government agencies, state enterprises or the private sector. Also, it provides
financial support to projects, reseamthucation,and training on promotion

22 https://www.tomtom.com/en_gb/traffigndex/ranking/
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informaton dissemination and public relationshe area oénergy conservation
environmental protectipbased on the existing mandate of tNE€EN fund, itcan

only provide grants conductresearch in the transport sector and does not have any
mechanism tgrovide funding/financing to support the investmant public
transport measures

A Environmental fundwas established to support the government, local administration
government organizations, state enterprises and private sector working in environment
through subsidies and low interest loans, with am &ietping the promotion and
maintenance of the dity of the environment and the conservation of the natural
resources of the country in various areas.

Although the government is currently planning to allocate significant investment budgets for the
transportation sector, this is mostly dedicated teseafge infrastructure investments, to

expand capacity and network of the transport sylsteastructure funds such as the Thailand
Future Fund (TFF) focastherefore solely oimvestment in larggcale infrastructure projects,

and is not designéd incentivize the use of public transpdence rather than competintpe
cleanmobility fundwill be designed to support and leverage private sector investmergkio de

or improve financial feasibility of public transport seirwestmentsThe irtroduction of the

CMF will create a new financial mechanism and source to support sustainable transport projects
catalyzing a lortgrm transformation of transport systems towards full decarbonization.

As thebudget allocation is decided bycietral governmemhostprojects focus on Bangkok as

the mega capital city with nearly-bnef t h o f ¢ o u n tceanrobilitypuodwill | at i on
foster a decentralized approactgisng other local governmentise opportunityto provide
sustainablmobility to their people without relying on central budget.

Currently funding fotransport projestis decided on a projday-project basjswithout any
support after the project end. The consistent revenue frorortgestion chargeheme will
allow theCMF to support sustainable mobility projexisa longterm basiswithout having to
worry about the lack of financial assistance.

The congestiorcharge scheme with its revenue reallocation to sustainablettcenvegopment
measures will moreover allow to incorpdiataessn the overall approach that itcollects
money from the drivers wlawe responsible for the negative exiéasifom car usémposed
on the societgndredistributes this revenwesupporiow-carbontransportation that will benefit
to the overall community

Asthe implementation @bngestiorcharges most likely tenducesa continuoushift towards

public transportationit will further enhance climdtgendly mobility andosterthe positive
impacts from lowecarbon transport solutionkinally, the overall approach of the scheme
introduction andhe establishment of a funding mechanism for revenue reallocation can be
upscaled anceplicatedvithin different areas or clean air zones in Bangkok as well as in other Thai
citiesfacing similar challenges in the sustainable andarkon transport achobility system
transition.

Thus,congestiortharging as a TDM instrunteas well as the establishment and implementations
of acleanmobilityfund are two innovative measures to be initiated in Thailand to promote the
transport and mobility transition t@nas sustainability and decarbonization of the sector.
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4.7 Risk assessmentand SWOT analysis of congestion
charging and CMFimplementation

One of themain risks for the developmemd implementatioof a congestiorchargingscheme
and theCMF under theTCMP programme are political risk in ®ohchangewithin the
governmengitherthroughshiftsin policy directio or in politicalleadersip. Table 5 summarises
potential riskas well as appropriate mitigatgtionso minimize or eliminatée main risks to
the TCMP implementation

Table 15: Risks to TCMP development and implementation

Risk Seriousness Influgnce Possible risk mitigation actions
ability
Continuity despite of Ensurdhe programmes fully agreed and
change in localiationd . . . . .
high medium understood by partners aaijns withtheir
government or other Workolars.
external factors P
Engage government agenclaghlevel to
Failure to establish Lo I commit tocongestion charg@plementatior,
: [ ow
congestiorcharge 2 Create public awarenessteptancef the
scheme
Engagejovernment agencidsighlevel to
, , commit to thamplementation of thieinding
Failure to establishean high low mechanism
mobility fund . :
Work withrelevanagenciet develop
alternative mechanism
Changes in bgsjubhc Engage publicprivate stakeholders to wol
transport service . . ) -
: medium medium together to drive the programine o v e r|
planningoy the . .
implementation
government
Source: GlZ, 2020
SWOT Analysis
With reference to 8 WOT analysis of Thail and®6s theranspo

introduction of theleanmobility fund, the followingaspects have been identified
Strengths

A The network and quality ebad andairbound transportation infrastructure in
Thailand is good.

Weaknesses

A Network oftherail transport system does not have full coverage, espagaatiing
thepublic transport system
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Lack of linkageor limited linkaggto connect different modes of transport

Overlapping and unclear respbitifesand roles dflifferentpublic agencies in policy
making, reguliain, andoperaion,

Laws and regulations related to transportation are not fully aligned with the role of
each public agency andmb attract private sector investment

Theenforcement of the traffic regulatioteshs is not efficient

Fare of public transport is considered to be high compared to the standard living
expenses dhe average population

> B> >

Opportunities:

A The congestioncharge scheme is an opportunity for the govent to generate
revenue from chgingthe useof private vehiclesn selectethfrastructuresegments
leadingo the reduction of the overtalffic relatedoroblensin the cities

A Transit Oriented DevelopmefftOD) is an opportunity for attracting private sector
investment, in particular along with MRT/ BTS Jittes governmentan generate
additionarevenue from the appreciation of land values and commercial development
projects to support the public transpostasystems

A Growing urbanization has created an opportunity and demand for urban
transportation

A Useof (big)data and information management techiedegn helpto increase

efficiency and reduce costs of the transportation sysézation
Threats:

A Private vehiclenotorization ratbas been increasing in the past decades

A Existing mcertainty in government poliogkingresulting in a delay of investment in
transportation projects

A Lack of collaboration among public agencies, especially when agedgeicross
Ministri,esd approval

A Thedemographids Thailandarechanging intanaging society

A Natural disaster may cause damages to the development of transportation

infrastructure Lack of fnancing conceptfar upscaling of innovativeobility
solutions

Through the implementatiof acongestiortharge scheme within Bangkmikvate vehicle users

will be chargefibr driving in downtown areas. The goal of the scheme is to shift commuters from
private vehicles to public transportatitveréby reducing traffic, accidents, air pollutions and
GHG emissions and generating additional revenues for public transport opeaterenue

from congestiorcharging will be collectéu an establishedieanmobility fund and reallocated

by the natnal government inttow-carbon transport development measures, inclodmsg
electrificationLongterm financial sustainability is achieved by reducing costs and risks for
additional investments snstainable mobility measures and prdjga@shancing economies of
scale that can be used by future investors. The creation efeartofigancing mechanism for
electrification, tariff subsidies and potentially stistainable urban transpmjects by means

of the cleanmobility fund fed by thecongestiorcharge secures a dedicated funding source for
TCMP initiatives in the long run.
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4.8 Overview of revenues , expenditures, cost , and benefits
of the congestion charge and clean mobility fund
Revenue, expenditures and cost

The annual revenuesVve been derived from modelling of dbegestiorcharge for Bangkok.
They account fofrHB 5,60018,800Million ( for a charge ofHB 50per dayandTHB 11,900
38,80Million for a charge ofHB 80 annually. This may be complemented by additional funding
sources, as named above. Asckbanmobility fund finances a range of SUT projects and
measures according twiaitelist Funding volumedepend on thepecifiadesign of the projects
submittedbn the fund.

The preferred option for a funding source ictingestiorcharge revenue, to bellected form

the introduction of thechemen Bangkok. As citizens from all over the country visit the capital
city and pay the charge, it can be justifedtirevenuis spent natiofwide. Additional potential
funding sources for tl@&MF can include:

A Any charge, fee, fine, tax collected uttteThailand Clean Mobility Act (to be
drafted) such as the congestion fee, the parking fee etc.

Contributions from excise tax on petroleum products assigned by Prime Minister
Contributions fronprivatevehicle tax assigned by Prime Minister

Contributions from Energy Conservation Fund assigned by Prime Minister
Contributions from National Budget

Contributions from private sector in the country aod/overseas, including
intergovernmental agencies and international ¢donors

Any interests and benefits generatedd@ M,

Any other revenue generated by the implementatioa ©MF.

> DD D> D>

Table 16hows lhe modeling outputs of tisevercongestiorcharge scenarios within Bangkok.
congestiorcharge revenue, costs, benefits of transportation speed increassahjcions, and
Particulate Matter (PM) reductions are displayed foofahelseverscenaria
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Table 16: Out put s from Gl Z6s congestion charge model

Scenarios Charge VEHKm PM emission CO reduction Revenues
level reduction reduction (tons/year) (million baht

(Baht) (million km/year) (tons/year) per year)

Scenario 1 50 0.21 554 209,750 5,906
80 -0.07 532 193,453 7,639

120 -0.27 500 184,007 8,547

Scenario 2 50 3.33 756 108,643 8,273
80 3.35 751 110,603 11,542

120 3.22 742 101,815 14,207

Scenario 3 50 3.74 718 146,560 8,273
80 3.89 765 149,520 11,542

120 3.87 799 141,696 14,807

Scenario 4 50 16.46 5,980 109,159 20,027
80 23.80 7,765 312,405 29,922

120 31.69 8,976 658,293 41,611

Scenario 5 80 3.43 479 166,558 21,688
Scenario 6 80 4.09 584 193,775 24,115
120 4.42 608 214,439 32,836
Scenario 7 80 16.62 4,830 344,251 29,199
120 20.62 4,899 615,098 39,388

Source: GlZ, 2020

Socioeconomichenefits

In addition to the financial benefits @bagestiortharge, associated socioeconomic beaedits
to beexpectedFour categories of socioeconomic benefits were examined and quantified for each
impact category, includireduced congesti@as well aacidentsandCO, and PMmitigation

Congestionreduction

Reduced congestion shows a substantial socioeconomic benetb fayebigorcharge measure.

The benefit is based on a Thail and Devel opme
of Timeand Service Quality for Bus Travel i n Bal

article valued the oOswitchi ng hrciro2816.Accorading b u s
to the article, wantgtime and irvehicle travel time are assumed t®@lpeibutes per trip. Waig

time and irvehicle travel time are assumed to be reduced based oncangesieorcharge
modellingesultdor each chargglevel (THB 50, 80, 120) for a given scemaatifor all years.

This analysis yields a socioeconomic benefit of up to TBIBdbfor the first year of operations

of thecongestiortharge. Whilthis socioeconomic beneditbstantially overshadows the financial
benefits of the program, it is impaottéo note that the analysis remainenservative estimate.

Bus ridersarelikelyto have a lower tirammoney value than car commuters. Additionally, this
analysis does not factor average wages in Bangkok or forecastied ékipient
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Accidentreduction

Road accidents remain a chronic pcoogbestiomm f or
charge should help to reduce the number of road accidents by shifting commuters from private
car to public transportation. The exact benehtfisult to quantify, with estimates ranging from

THB 0.2*to 106“Billion per yeaiThis analysis used insurance rates as a conservative proxy for
the value of reduced accideAt$.shifts from private to public transportation are assumed to
reduce aequivalenshareof car insurance sgeAnnual car insuranegpenditurésassumed to

beTHB 6,570/yea/vehicle®. The value of reduced road accideqtgl$o savingsf up to THB

8 Billion on car insurangeer yeaunder scenario 4.

CO, and PM emission reduction

The reduction oCO, and PM emissiorsfter the implementation obngestioncharging in

selected zones in Banglaok relatively minor in scale. For.@@®ission reduction the model

uses a $50/ton price. This assumption inclselesral secondary and tertiary impacts ef CO
reduction. Theesultfor Bangkolarein linewith findings documented in theticle "Carbon tax
incidence on household demand: Effects on welfare, income inequality and poverty incidence in
Thailand". Accaling to the US study, "Estimates of the shadow pri¢€Oa&f and PMs
Emissions Reductions from U.S. Manufacturing”, PM reduction yields a socioeconomic benefit of
$7,800/ton in 2025. Figudd provides a summary illustrationfioncial and socioeconomic
benefitdrom thescenari@assessment of CC irdraction indifferert Bangkolareas.

Figure 30: Comparing Financial and Socioeconomic Benefits for Each Congestion Charge Scenario

Financial and Socioeconomic Benefits of Congestion Charge Scenarios
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Source: GlZ, 2020

23https://thethaiger.com/hohews/roaddeaths/thailandimsto-reduceroadaccidentdy-50in-2020
24 https:/lopenknowledge.worldbank.org/bitstream/handle/10986/29129/HighTollof Trafficlnjuries.pdf
25https://lwww.expatden.com/thailand/cémsurance/
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4.9 Financial and economic viability for the  congestion
charge

Financial viability, as measured by IRR and iNBi¢atesf a measure does or does not require

outside funding. Economic viabilitdicates f a measur e 0 s jsstifpoutside c 0 n 0 mi
funding.Both indicators are used to exantivgefinanciahnd economic viabilitf congestion

chargingn Bangkok

IRR calculations draw on revenue andaadstilationAll NPV calculations are based on-a 20
year time horizon (starting in 2022) ah@ &% discount rat&back to 2020

Tablel7 details the financial and socioeconomic benefits of the congestion charge measure. The
o0Government Financi lal7 shewsMhie net Gnancial impactnfor fhea b
Government. This sets the cost of scheme implementation and operation against the revenues
generated by the scheme. Eaclgestioch ar ge scenari o has a positi
NPVG6, de mo nhetdiscaubted regenue btraams generated by the charging scheme more
than offset the costs of implementation and operation. Thereformregegtiortharge scenario

is financially viable as a stalmhe programe The IRR for altongestionchargescenarios

greatly exceeds any potential hurdle rate for Government infrastructure investments.

The societal net present value consithersocietal cost of implementation equating to the
government financial cosiBhe societal net present vaigebeingthen set against the wider
societal benefits delivered by the scheme. These include the benefits outlined abtnaghamely
time savings, accident, and emission reduction.

The magnitude of the societal NPV is generally greater than the magthedevernment
financial NPV because the value of the scheme generates positive societal benefits which exceed
the charges paid by users.

The societal benefit NPV Trablel? reflect the summation of albnfinancial (socioeconomic)
benefig’net of congestion charging user payments

Every measure should be evaluated against its impact on society. The societal cost benefit ratio is
commonly used as an indicator of value for money. In the case of schemes which generate
significant revenues, such as dbegestioncharge, theBenefitCos Ratio BCR can be
misleading, as societal costs can be negative. The societal net present value is a better indicatol
under these circumstandess defined as follows:

Societal Net Present Value = Societal Net Present Be®atietal Net Prese@bst

A positive net present value indicates that the f@dsasioeconomisenefits othecongestion
progranme will exceed the societal cofts payingcongestioncharges Congestiorcharge
scenario 1 shows the unique case of a negative net @kgenndicating that the prograen
has negative socioeconomic benefits.

The net present value can also be used to evaluate the relative efficiency of achieving
socioeconomic objectivddased on the results of the model analysi€ahgestioncharge

26 Comes fomtheaverage rate of inflation in Thailan@.1% and assume an average expected return at 8.0%

27This analysis does not assume any revenue recycling benefits. In practice, the additional revenue could be used to supplement
progranmes that have additional socioeconomic benefits.
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scaarios 2, 3 and 4 demonstrate positive societal bemgfitscenariel demonstrating the
largest societal benefit.

Table 17: A summary of the statistical results of the analyzed revenue sources

Government Government

; : Societal Benefit Societal NPV
Revenue Source Fm?p/l?ll'aHIB"\)lpv FIRR NPV (MTHB® (MTHB)

Conge:onrmharge 33,029 108,334 -75,305

scenario 1 63%

Congestiorcharge 55 600 136,626 192,225

scenario 2 : 64% ’ ’

Conge_stlormharge 90,692 167,565 158,257

scenario 3 65%

SCC%T]%?;S;IZIEMFQG 141,068 67% 440,840 581,909

Source: GlZ, 2020

Regarding theongestiorchargeschemendceanmobility fundimplementation as measures of
the overarching CMP, the mainlogic behind the approach ts generateevenue from
disincentivizing measures to discourage private vehiclesrealloleation the revenue
incentivize and promoieeasures to support urban public transport systems.

Thefinancial analysif the disincentivizing measwskows thatevenues fronthe congestion
charge schem(e.g.f implemented in Bangkok alpreestimated to range from THB39.0
Billion per yeartherefore, it is financially feasible. From the economic analysis, thieoresult s
that in most scenarios of tmngestiortharge can generaiasitive scioeconomibenefisNPV

and therefore are economically feasible, eScmprial.

Regarding the incentivizimgasurg the financial analysis shows that both theddesrnization
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 modertiesgéas roughly a

THB4Bi I | i on funding gap private lous fieetdor BVTheBaanoay) k o k 6 s
financial cost of the subsiaypublic transport fares (BTBIRT) rangsfrom THB 5Billion to
THB 9 Billion per yearTherefore,dr TCMP 6 s i nc e nt | finan@al supgportrareund ur e s

THB 9.013.0Billion per yeaareneededThe economic analyshowsthereforethat both
measures are economically feasible since tregat@nextensive positseeioeconomibenefit
NPV that outweigh their financial cost.

In summary, the analysis shows thatdhgestiorcharge is both financially and economically
feasible. While the bus modernization and the BR3/fare subsidy are not financially feasible,

they can create positive socioeconomic benefits. If all eftheve TCMP&6s meas.
implemented as a packagegcongestiortharge, bus modernization and BMRT subsidy, they

28Includesreduced congestion, traffic accidents, @fssions, and PNhéssions
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will be both financially and economically attractive, because the revenue domgesi®n
charge scheme can sufficiently supperettpenses of the bus modernization and BIRY
subsidy. It is estimated that these measurgsndtiate revenueldtiB 5.639.0Billion per year,
while the expense is estimated at THEL3.@Billion per yearThus it is highly likely that the
T C M Pni@easures could sélhd themselvewithout the need to rely on the budget from the
nationalgovernment.

4.10 Financing mechanism and structure

The cleanmobility fund can be established tye Thai Governmerasa revolving funded by

the revenues of @ngestiorcharge schemer other tax revenue from car ase should be
specifically designed for supporting sustainable urban transport niggaue@s shows the

general concept of tdMF. The revenues ofcangestiorcharge irBangkok oany othetravel

demand management measure are fed into the revolving fund, which will be established at national
level. Municipalities can access this fund to finance sustainable transport measures within their
jurisdiction according toriority criteria and the prestablisheavhitelistof sustainable urban
transport measures eligible for funding.

Figure 31: Thailand clean mobility fund as afinancing mechanism for sustainable urban public transport
measures.

Thailand
Clean Other funding

Mobility $$$ sources
Fund :

Measures to incentivize the
use of public transport

SuipAras anuanay

Mode of Urban Transport

( ., A :
Private Vehicles % @ \ggS,
L ] * Congestion charge scheme

( 3 * Parking fee scheme
Bus l@ ‘ *+  Private Vehicle tax

Potential further measures

Measures to disincentivize the
use of private vehicle

* Bus electrification

= Public transport fare
subsidy

* Non-motorized Transport

= Investment in better public
transport service

* Potential further measures

............ + Fare Subsidy = ‘
: | 2\

Financial/Economic Instruments to provide support

s + Non-Motorized Transport d% ‘

Source: GlZ, 2020

From a legal perspective, to set upQh- as a revolving fund, it must be governed under a
specific public transport act. The new public transport act will be the framework tE€igidvern
establishment and implementation, while layindp@wbjectives of having such a fund, as well
as its framework and designated souamgsther with theuhd allocation principles and
mechanisnilechnically, th€EMFwould bemanaged by a public entity at the national level, and
the designated sourcdsecycling revenues must be able to be channeled back dMRhe
under the newly designed |légahework. Howeveearmarking of public revenue such as taxes
or levies has been prohibigdce the enforcement $fate Fiscal and Financial Disciplis

B.E. 2561 (2018), which lintite possibility of designating a specific and independent source of
fundsfor theCMF. Therefore, it is necessargéba special approval from the Ministry of Finance
in this regard in order to earmarly potentialevenudor theCMF. This could be drafted in the
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newThailand Clean Mobility Asthich must be reviewed and agreed by Ministry of Finance, to
ensure that compleswith State Fiscal and Financial DisciplineBA€t25614018).

In addition, the idea of collecting fees or charges from private wsdriglgy. congestiortharge,
parking fee et a given administrative aseah a8angkok as sources of revenue to be fed into
the CMF implies that the corresponditmral authoritiesre held responsible for revenue
collection based on their authorities and dudigsre 34 outlines the structure and working
mechanism ohe CMF.

Figure 32: Operational Framework of the CMF

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

$ * $ Private car user
Local Government B ——— Tax/Fee in congestion
TCMF $ zone
(as a revolving fund) - The organization that has an authority
to collect tax/fee from private vehicles.
4_$ Tax/Fee

note [ ] Source of revenue
() Law that must establish
Type of revenue $ Other —
[] Organization

Source: The Creagy Company (2020)

Under the existing regulations, it is to be noted that revenue collected at the local level is to be fed
back tothel o c a | g otkeasunn ratleenthad sonationalauthority While the funding

source in the case of ttengestiorchargewill be atiocallevel of the ity of Bangkokthe fund

shallbe howeveestablished at the national level for the following reasons:

A Thai citizens from all over the country are using the streets of Bangkok and thus pay
the congestiorcharge. Other cities should tHere also benefit from thmayments,
and it is justified to collect the revenue at the national level and make it available to
SUT projects throughout the country, an approach that had also be taken by Sweden,
when implementingongestionchardgng in its capital city Stockholm. In order to
reflect the higher burden on Bangkok citizens, the governing law could establish a
minimum percentage that has to be fed back to tleegcityin. 30%.

A The fund supports a variety of different SUT project® ebtheme.g.subsidies to
MRT / BTS fares, being of national responsibility. The Ministry of Transport further
has the lead role in the design and investment foorlgestiorchargingscheme
infrastructure and is in general responsible for langetrin€ture projects.

A Revenues from thengestiorcharge in Bangkok, may be complemented by further
nortlocal sourcesncludinge.g..funding from international climate finance, which
requires a fund management at national level.

Hence, lhe main sourcef oevenue for theleanmobilityfund is from thecongestiorcharging
schemas well asther additional measures if possibherevenue will be collected by the local
government in the arednere thecongestiorcharge instrument is being appletth part of the
revenue gagto the TCMP Office to assiste local government in initiating and implementing
sustainable transport projedise fund should also reserve a certain budget for soft measures,
such as awareness raising campaigns, technicaly advisity administration and training
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measureto mainly tackle also the key barriers to the scheme implementation,osecéllas
acceptance as well as technical and financial cafpaggmenting agencies
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5. Expecdfefdeacntdsod e |l & p migotacc h
exantcengesdchiaacmgil mmgact
assessfnerntBangkok

During the congestioncharge working group meetisgngestion reduction and air quality
improvemenhave been identifiems the primary objectives atongestionchargingscheme
implementation Based on the assessments of where congestion and air quality are most
problematic, foutongestiortharging policy scenarios were identified. These four scenarios varied
in size in order to understand the consequences of rerooting the charging zones within the
denseB a n g k o k rietsvorkRA teadsportation model was then used to assess the effects of
these scenarios, and the results were discussed in-afallovking group meeting. The main
evaluation criteria for the comparison of the scenarios included changes in spesus;enode

CO2 reductions, PM reductions, revenues and system costs. One of the major results from
discussing scenariod Was that equity effects and the availability of public transportation in and
around the zones are equally impodaséssmentiteria It was also apparent that zones need

to be rather large in size in order to produce a noticeable positive effect.

Given these new political directions, more detailed analyses were condsatdgthe areas

where congestion reduction, air quatifyrovement, positive equity outcomes and good access

to public transportation could be met. These analyses led to the identification of scenario 5 and,
after repeated iterations, of scenarios 6 and 7.

5.1 Steering group and working group

For the impact assessmhof a congestion charging schienpéementatiom Bangkokasteering
group as well as a working grdigzve beemdentified and appointed order to have all the
relevant stakeholders included in the policy design pFigass.3 shows the organisan of
the steering group and the stakeholders that were inEligdee .8 shows the organisation for
the working group arekpertteam.

Figure 33: Steering group organisation

Source: GlZ, 2021
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Figure 34: Working group organisation
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5.2 Evaluation criteria of alternative congestion charging
policies

Congestiorcharging does not by definition provide benefits for cities. Especially in cities with
dense networks and widespread congestion, there is a cshgasdorcharging policy leading

to rerouting and causing even more congestion than it solves. Baulgkfdcedhis problem.

Hence, finding a suitable zone definition could be difficult. In addition to the direct congestion
effects, mode changes, equity effects and emission reduction need to be examined. To ensure the
intended positive outcomes fromoagestioncharging policy, a tool is required that allows for

an exante assessment of both how people will reeanigestiorcharging as well as what changes

in traffic will occur as a result of the measure implementéigotnol applied to conduct a sdu
exantecongestiorcharge impact assessmesiat transportation model Thailand developeuh

behalf of OTP

Methodological approach

The Thai transportation mod=#BUM was usetb examinesffects ofcongestiorchargingby
modeing differentscenaridor the years 2017 and 20&7model is always a simplification of
reality; therefore, some of the limitations of the model with regards to modetestion
charging policies are further illuminated.

Figure37 presents a transportation modelcgesses on a conceptual level. The transportation
model divides the entire area of Bangkok into smaller areas (zones). For each zone data is gatherec
on how many people live there, how many jobs exist as well as household characteristics. Using
these datandbehaviourainodels, the model determines 1) how many trips people will make, 2)
where they will go, 3) what mode they will use and finally, 4) the route tidley Thik choices

people make depend on their own characteristics (income, gendee etarpose of the trip

(work, shopping etc.) and the characteristics of alternatives (travel time, cost, comfort etc.).
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Figure 35: Conceptual modelling process

Inputs
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Source: GlZ, 2021

Whencongestiorcharging is introduced, the costs of travel by car will incremsdersmay

choose to pay those extra costs and just continue to drive, or they can change their travel
behaviour. The most common recognised dimensions of behaviouralaffeacgegesbn

charg implementatioare as follows:

Move(buying/renting a house at a different loction
Combineactivities or order in activities during the day
Changealestination to other locations which costs lower
Carpoo]

Changemodes of transpart

Changedeparture time

Changeoutes

Clearly some of these behavioural changes are more substantial and difficult to determine than
others. A transportation model tydlg produces forecasts for when the new situation has

I > I D D D
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stabilised and all possible behavioural changes have occurred. The eBUM model for Bangkok
includes some, but not all, of the potential behavioural responses. It onlychaodgis
destination, modend route and thus underestimates the effecas@éstiorcharging.

Another issue with the eBUM model is how route choice is modelled. Queues that occur when
the demand is higher than the capacity build up stream upwards of where the queue starts. This
build-up of queues is not modelled by the eBUM model, but instead, the increased travel time for
people travelling on that road is estimated and added to the road segment where the queue starts.
This is an approximation that many cities use, but it doest tleg effect of blocking traffic in

other directions. The route choice model also does not consider delays from traffic signals. Lastly,
the model assumes that in terms of route choiteyvalerdiave equal sensitivities to cost and

time while in reality, this is much more heterogeneous. The downside of this is that once a
congestiorcharge reaches a certain threshold mawslerswill shift routes while in reality the

shifts between routesnsich more gradual.

Overall, the modelling techniques that are used @BUM are commonly used in many cities.
The model captures the most important behavioural responses tongedsorcharging, but

it is likely to underestimate them to some exthatmodel is likely to underestimate the benefits
of travel time from the decreases in demand as congestion is modelled in a simplified way.

CongestionCharge area definition

In the process of assessing the effects of diffemegéstiorcharging scenas and comparing

them against each other and again8iusieesé&\s Usual (BAU) scenario, many of the effects of
congestiortharging scenarios occur in the immediate areas aroconbgstiorcharging zone/

area. Bangkokds greater area i s | acongestion and
charging. In order to ensure that the effectonfiestiorcharging remain visible and do not

average out when all roads are included, a study afesedfdr which some of the evaluation

criteria will be calculated. This study areas reflects the anticipated area of the influence of
congestiorcharging. The chosen study area is shokigune 3

Figure 36: Study area for congestion charging scenario evaluation criteria

Source: GIZ 2021
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Congestioncharge evaluation criteria

One of the main objectives of ttmngestiorcharging for Bangkok is to reduce congestion. In
order to assess hawngestionchanges and compare differemmgestioncharging scenarios,
congestion evaluation critem@ed to be seThe identifiedevaluation criteriaccount fortwo
purposes: 1) to identify seWeodngested areas as those most suited to introduce theauheme
2) toassesshanges in congestion levels as a resoh@éstiorcharging.

For assessing where congestion is most severe in Bangkok and wheyevoodddie most
effective, the volurre-capacity ratio (V/@atio) is used as the congestion indicator. The V/C

ratio describes how much of the available road capacity is used by dividing the current traffic
volumes on a road segment by the capacitatofoid segment. If the volumes are close to or

over the capacity, congestion will occur. Since each road segment has a volume and a capacity,
canbe mappedvhere congestide mostsevereTable 8 shows how to interpret the V/@tio

values. With the/C -ratio below 0.85, the volumes are well below the capacity, and there may be
some minor delays but no congestion. Between 0.85 and 0.95, the traffic volumes are getting close
to the capacity, and travel time will increase. With higheaWdCthe demnd will be higher

than what the road segment can accommatateesultgueues and congestion adtrueand

travel time will sharply increase. Under these conditions, gadéotties consequence

Table 18: Road congestion condition related to V/C -ratio

Condition V/C-ratio
Under capacity <0.85
Near capacity 0.850 0.95

At capacity 0.950 1.00
Over capacity >1.00

Source: GIZ 2021

Figure 8 shows the daily V/€atios for different roads in Bangkok. Red and purple colours
indicate severe congestion. These are situations where speeds are very low and gridlocks occur,
causing significant delays for travellers. As can be seen, congestiynsisreadethroughout

the network andn some of the ring roadnd arterial network segments. Congestion is oriented
towards the centre and decreases moving outwards. From a congestion perspective, charging in a
larger areaioraround the centre seems promising. Suitable smaller charging arediffimdyy be

to identifysince they will almost certainly result into rerouting towards already congested roads.
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Figure 37: Congested areas in Bangkok
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Source: GlZ, 2021

While the V/Gratio maps provide insights into the severity and locations of congestion, the
comparison of maps to draw conclusions about the overall net changes is not as straightforward
as simply contrasting twongestiorcharging scenaricSome roads may improve while others

will deteriorate, and the net effect of those changes need to be captwedhiaddrstood. In

order to assess the performance of diffecengestioncharging scenarios, the following
evaluation criteria will, theve#, be used:

A Difference in volumes between thagestiorcharging scenario and the business as
usual (BAU) scenario withaaihgestiorchargingincreases in volumes are shown in
red and decreases in volumes are shown in green

A Difference in speeds betweendbegestiorthargingscenario and the BAU scenario,
where increases in speeds are shown as green and decreases in speeds as red

A Average network speed weighted by volume over all netwotk hokd segments
for the entire network and the study areas in Bangkok

A Changes itonsumer surplus, which show the net benefit of changes in costs and
travel time for travellers expressedaht consumer is defined as the difference
between what consumers might be willing to pay for a service and what they actually
pay ¢generally, theconomic impacts of improvements in a transportation system can
be evaluated in terms of consumer surplus and can be represented as the area under a
demand curve and a shift in the supply curve.
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Emission evaluationcriteria

Besides congestion, air quahtprovements are an important objectiveonfjestiorcharging
implementationDetermining the effects obngestioncharging on air quality is not easy and
requires sophisticated air dispersion modelling. However, the approximate values of the impacts
from congestiorcharging on emissioean be calculated bgmparing the emissions between
different scenaridegether wh an emission modappliedo calculate the G@nd PM emissions
depending on traffic conditions, vehicle types and emission factors.

Therefore, inorder to identify suitable areas or road segmentsofgestioncharging
implementation, the volume of traffic on a road segment was used as a proxy for @hessions
emissions were then dispersed using a distance decay function. Tlieefulidtance from the
road where the emission takes place, the lower thd=igiouel0shows in greeblue the areas
where traffic volumes lead to higher emissions

Figure 38: Emissions from traffic Evaluation criteria for comparing scenarios

Central Station

Airport

Source: GlZ, 2021

After identifyingsuitablecongestioncharging scenariothe impacs on defined indicatorare

compared against the BAU scenario and against each other. These comparisons can be based or
the model results and the actual emission calculations as mentioned before. The evaluation criteria
usedo assess the air qualind climate impaot differentscenarios are:

A PM:semissions in the entire Bangkok network and the study area
A CO;emissions in the entire Bangkok network

Equity evaluation criteria

After the evaluation and discussion of the first four scenarios, equity became a more important
political concern. Depending on the design of the scleenggstioncharging can increase
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existing income inequalities. While equity can and should be at@fisednultiple dimensions
includinggender, age, ethnicity, incoawuity is considered from the private household income
perspective.

When considering household income equity in identifying stotagestiorcharging scenarios,

the objective is t@void charging travel relati®nm which lowincome households are
overrepresentefligure4dls hows t he income distribution for
latest travel diary survey (2018). Based on this distributiorcdove households arefied as
households with an income TfiIB 10,000 EUR 276.6) per month or less and Higilome
householdswith an income ofTHB 30,000(EUR 829.9)and higherIn order to define
6overrepresentationd t-memeahousehaldyasanalysea®One o f t
average, abou?% of the tripgnadeto an area are made by-oaome households. We consider
destinations to which more tha?¥d of the tripsare made blowincome householdss less

suitabldor congestiortharging.

Taking on the reverse perspective by location travel relations whgreohighhouseholds are
overrepresented would indick#eersensitive zones f@aongestioncharging implementation.

This requires again that t hieed, fokowingi ansgnilao f 0o
approach as for leimcome households. On average, about 19% of the trips leaving an area are
conducted by higimcome households. We consider origins from which more than 19% of the
tripsdeparting are made highincome housetdsasmore suitable faongestiortharging

Figure 39: Income distribution for Bangkok 2018

Income Histogram
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source: Travel diary survey

Given the definitions of overrepresentation forilmeme and higmcome households, areas

that are more suitable faongestioncharging from the income equity perspedtaie been

mapped. These areas are shiowFigure42 and Figure & for low-income and higlhcome
households, respectively. The area that charging is supposed to be avoided because of the
overrepresentation of lemcome households is substantially larger than the area where charging

29 Travel relations mean the combination between origins and destinations. From where to where are people travelling. Strong
travel relations are those where a lot of people travel between the same origin and destination.
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is more appropriate. Even in the aeofrBangkok, this is the case. This will make it more complex
to desigrcongestiorcharging without deteriorating equity conditions. The use afrigestion
charging revenues will be an important part of the pleltgrto accounfor equity concerns.

Figure 40: Less preferred destinations due to overrepresentation of low income households

Central Station

Source: GlZ, 2021

Figure 41: More suitable areas for congestion charging based on overrepresentation of high income households

Central Station

89



Development of the Thailand Clean Mobility Programme (TCMP)
Source: GlZ, 2021

In order to compare scenarios, the model results from different scenarios are linked to the travel
diary survey data so that an analysis can be done on how conditions would changelfts househo

in the survey ifongestiorcharging was introduced. Within the travel diary survey, low, middle

and highincome groups are distinguished, and the amount each groupgrayestiorcharges,

both absolute and relative to income, is calculated.tfEngtavides insights into whether a
scenario is regressive or progre&siverthermore, the distribution of travel time benefits
between different income classes can be analysed. A boxplot diagram visualises the distributions.

Public transportshift evaluation criteria

Congestiorcharging will increase the cost of travel for users of private vehicles and increase the
use of public transportation. These are some of the desired eftengestiorcharging, and

with better public transportatighe shift from car to public transportation will be enhanced for
travellers. Therefore, change in mode shares resultimgriigestiorcharging will be one of the
evaluation criteria for scenario comparison. From the perspective of public acceptdhas, as

for identifying effective scenarios, it is desirable to align the locatongéstiorcharging with
locations where good public transportation is available. The perceptiongéstiorcharging

is introduced in areas where good travel mlbelmatives are available increases the acceptance
for congestiorcharging.

In order to identifycongestioncharging zones, areas with good quality public transportation
stations and bus stops with more than 30 departures per hour were localisedoftbresach

stops, a catchment area or areas of influence around it with a radius of 500 m were included. Lastly,
it has been taken into accotimat not all public transportation modes are valued equally by
travellers. Normally, ribund services are vaduhigher than buses. Therefore, they have been
weighted higher as showTable 9.

Table 19: Weighing factors for different modes of transportation

Mode of transportation Weight
Rail (MRT, BTS, ejc 3
Bus 1
Boat 0.5

Source: GIZ 2021

With these assumptions, we are able to identify locations with better public transportation that
would be more suitable foongestiorcharging introductiorfzigure 4 shows theappropriate

30 A progressive tax igax in which the tax rate increases as the taxable amount increases. The term progressive refers to the
way the tax rate progresses from low to high, with the result that a taxpayer's average tax rate is less thanrjiaglerson's ma
tax rate. The terman be applied to individual taxes or to a tax system as a whole. Progressive taxes are imposed in an attempt
to reduce the tax incidence of people with a lower ability to pay, as such taxes shift the incidence increasirigla to those wi
higher abilitgo-pay. The opposite of a progressive tax is a regressive tax, such as a sales tax, where the poor pay a larger
proportion of their income compared to the rich [source: Wikipedia]
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locations on the map in green.ekpected, the quality of public transportation is better around
the centre of Bangkok.

Figure 42: Public transportation stops with a high frequency of departures

Central Station

Airport

Source: GlZ, 2021

In order to assess the impactsarigestiorchaiging scenarios on public transportation, changes
in mode shares on trip basis are used as the main indicator.

5.3 Congestion charging scenario identification

To identify and assess the effects of diffecgrgfestiorthargescenariofor Bangkolaniterative

process waadoptedwith a strong emphasis on the involvement of relsteketholders. Usually,

the process starts with a phase of divergence, where very different scenarios are tested while
towards the enaf the procestheanalysibecomesore focused on convergence andtiinéng

of promising solutions. This deption of the identification ofdifferentcongestioncharging

scenarios foBangkok will be followed by the presentation of the sceisggesmemesults

Overal] the impacts @&re calculated fa@rdifferentcongestiorchargingscenarigswhere the first

4 were of a more divergent character while scenarios 5 to 7 were more converging in nature.
Between these two groups of scenarios, the political constraints and obg@ivagher
revisegdand access to public transportation antlyegere explicitly considered.

The most important design objectives darongestioncharging scheme iBangkok were
congestion reduction and air quality improvements. With these objectives in mind, 4 scenarios
were identified, located in the centre of Bangkok, where congestion and air quality were identified
as most problematic. The steering committedrbad\aidentified one scenario of interest, which
included two smaller cordon charges. This scenario was an important starting point for identifying
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the other three scenarios, which mostly varied in size to assess how sensitive different sizes of
congestia charging areas were to 1) negative rerouting effects that increase congestion outside
the cordon and 2) negative effects as a result of uncharged internal traffic within the cordon.

All four scenarios were defined as a cordon charge, where vehities gagywenter the cordon.

No vehicles were exempted fromdbegestiorcharges at this point. Also, the charges were not

yet differentiated in terms of place or time. For each scenario, three different charge levels were
tested, namelyHB 50, 80, and D2EUR 1.4, 2.2 and 3.3, respectively) per passage-Bi®

charge fee was chosen as the lowest charge rate in this study as it is equal to the toll rate on existing
toll roads. The effects of the tolls on demand and congestion levels were pebeclived The

THB 120 charge fee was chosen as an upper bound and it is expected to impact car use, mode
choice or travel behaviour in a more substantial way.

After the effects of the first four scenarios were presented and discussed within the steering
comnittee and working group, the identification of scenarios 5 to 7 occurred in a slightly different
manner. First, access to public transportation and equity were inchategstorcharging

objectives. This meant that identifying new scenarios becameomplex as four competing
objectives needed to be balanced in each scenario. Secondly, rather than identifying different
scenarios at once, this time only one scenario was identified at a time so that the lessons learned
could be included in each newnac® and the process would start to convert.

In order to identify new scenarios, given the four key political objectives, a methodology was used,
where evaluation criteria for each of the objectives as discussed in previous sections, were overlaid
upon eah other. Using this overlay, it was possible to visualise how many objectives are met at
different locations in Bangkdkigure % shows a map illustrating how well selected criteria
representing the underlying objectives are met, assuming equal weights between the objectives.
The lighter the colour is, the more the objectives are met and the more suitable that location is for
introdwingcongestiorcharging.

Figure 43: Overlay of evaluation criteria per policy objective

Source: GlZ, 2021

With introduction oflifferingweights for théifferentobjectivesiew results were calculaaed
mapped tadentifynewcongestiorthargescenariowith new charging zondable20shows the
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two sets of weights that wersed to refine the scenario assessmeraoarddentificatiann

the first set, aligning tlvengestiorcharging policy with access to public tranapont is the

priority objective, and reducing emissions the second. In the second set of weights, emission
mitigationis the keyobjective, and congestim@ductioncomes second.

Table 20: Agreed suitable weights for the policy objectives

Objectives Option 1 Option 2
Congestion 1 2
Emission 2 4
Equity 1 1
Access to public transportation 4 1

Source: GlZ, 2021

Based on the two sets of weights, new overlay maps were created asFgavendrand
tSourceGlZ, 2021

Figure 44: Resulting map with weights from option 1.

Source: GIZ 2021
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Figure 45: Resulting map with weights from option 2.

Source: GlZ, 2021

The resulting maps show some differences but also some similarities. One of the main differences
is that the map with the weighting set 1 (where public transportation alignment is the most
important) shows fewer areas that are highly suitati@fging. The suitable areas are also more
concentrated in the centre area. In the centre of Bangkok, the two sets are more similar, which
provides additional confidence that this is the most suitable ateagistioncharging. In
comparison with thergvious scenarios, the mdpsher indicate the inclusion t¢fie more

northern part of the central addheinitial scenarios.

The overlay maps were discussed in the workshop armbngmstioncharging zones were
proposed by the participants. Theoratles behind the proposed zones were often the
combination of information resulting from the overlay maps and more local knowledge about
BangkokFigure 8 shows some of the proposed alternative charging zones. As can be seen, all of
them are located ihe centre but include more areas in the northern part of the central area than
the fourinitial scenarios.
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Figure 46: Potential congestion charging zones based on the objective -overlaid maps

Source: GlZ, 2021

After discussing the potential congestion charging zones, zone 4 was chosen as the most promising
andhas beemisedfor scenario 5. The results of gwnario @nalyses led to the definition of
scenarios 6 and 7.
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