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I Outline

 Background

e Example of Singapore
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I Why Road Pricing and Mass Transit?

e Experiences from all cities have been proved that public
transport improvement alone cannot cope with
transport problems.

e A package of instruments is likely to be more effective
than selecting any one instrument on its own.

“Road pricing encourages greater use of light rail and
generates revenue to pay for the light rail. Conversely the
use of revenue to invest in light rail which makes road
pricing more acceptable and provides an alternative for
those no longer able to drive.” (May et al., 2003).
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Road map of road pricing
I T bt

Source: ATRANS research project “Road Map for Road Pricing Implementation
iIn Thailand: Decision Making Context” (Jaensirisak, Sumalee, Ongkittikul,
2008)

1.  The national government has a responsibility to develop a clear
transport strategy and legislation to support the local government.

2. | Road pricing should be considered as a part of the effective
transport strategy.

3. Anindependent expert study group should be set to formulate the
effective strategy.

4, Effective communication should be done continuously through a two-
way dialogue to raise public awareness and knowledge.

5. Road pricing revenue allocation plan is a critical issue.

6. Implementation plan of improvement of alternative transport modes
needs to be clear and convincible to the public in the early stage of
planning process.

7. Political will and leadership to commit the scheme is a key success of

the scheme.
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Singapore in 1970

Source: LTA, Singapore




Singapore at
present




ISingapore’s Strategy since mid-1970’s

 Integrated land use-
transport planning

 Road building
 Traffic management

* Public Transport

« Demand management
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Push-Pull




I PULL - Main players in public

fransport provision (1)

e Government builds basic infrastructure (e.g. train
stations, tracks, ticketing equipment, first set of trains
(but not buses), bus interchanges, bus shelters, bus
lanes) and leases to PTOs

e The Public Transport Council (PTC) approves bus
routes, regulates all train and bus fares and sets
quality of service standards

e The 2 Public Transport Operators (PTOs) operate
efficiently within fares approved by PTC
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I Main players (2)

* Passengers pay for public transport usage

e 2 PTOs do not get an operating subsidy from
Government. The revenue from the fares,
advertisements etc. have to cover operating costs

e Both PTOs are private companies, listed on the stock
exchange and are profitable entities

a2y




Public Transport modes (bus and train)




I Comfortable trains and buses




IComforiabIe bus shelter and train stations




I Bus lane & B signals




Good bus lane observance




Good bus and rail fravel information
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I Infegrated Ticketing System

Common farecard (stored value) for travel on
bus and train with discounts when transfers are
made within 45 mins
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I Integration of passenger facilities

to minimise time and hassle for making transfers
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I PT Passenger Satisfaction survey 2010

e Security & safety 91%
e Accessibility 90%
e Comfort 80%
 Travel time 85%
e Waiting time 68%

e Qverall satisfaction, 96% were satisfied with train
services compared to 92.5% for bus services
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I PUSH - Road (congestion) pricing

T

Road pricing works on the principle
that vehicles pay for the use of the

road in proportion to the congestion
they are causing.
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The ERP Gantry-
charging per entry

CashCard and
IN-vehicle unit
(1U)




Variable charging level

» To ensure use of road space is optimised

» Review 85percentile speeds at 3-monthly
intervals

o= s )

City and
Other Roads
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I Effect of ERP on driving behaviour

The choices for motorists are
- pay and enjoy good traffic conditions
- change the time of travel to pay less or nothing
- change the route to avoid paying
- change to public transport
- change destination
- group trips for economy
- abandon trip




I Results of ERP

a) Significant reduction on traffic volumes
entering CBD

b) Reduction of sharp peak traffic volumes
on other priced roads

c) Increase in usage of public transport
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I Singapore’s Conclusion

* Greater use of public transport is obtained
through the use of “pull” and “push”methods

e Current modal split during peak hours is 60%

* The aim is to reach 70% by 2020 by extending
the trains to more areas and providing more
choices of buses.
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Integrating Congestion Charging
Schemes and Mass Transit Systems:

The case of BANGKOK

Results from
ATRANS research project 2009-2010




Bangkok metropolitan area
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I Peak Hour Modal split in 2010

BTS | MRT

52,518 31’738
3.79% 22970

Bus
400,194

0
28.87% Car

901,803
65.05%
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I Current car flow




Current transit flow




Current car speed
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I Related studies on MRT in Bangkok

e 1975 Bangkok Transportation Study (BTS)

* 1996 Mass Rapid Transit Implementation

« 1996 Conceptual Mass Rapid Transit Implementation Master Plan
Project (CMIP)

e 1998 Mass Transit Feeder System
« 2001 A Feasibility Study of the Bangkok Railroad Improvement

e 2001 Urban Rall Transportation Master Plan (URMAP)

« 2005 The Intermodal Services Integration for the improvement of
Mobility, Accessiblility, Sustainabllity and Livelihood for Bangkok
Metropolitan Region (BMR) and Surrounding Area (IMAC)

« 2004 Bangkok Mass Transit (BMT)

« 2010 Mass Rapid Transit Master Plan in Bangkok
Metropolitan (M-MAP) 33



The M-MAP
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I Travel demand comparison

Total Demand
(Thousands) MRT as the M-MAP
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Aufo-Total tfravel time

MillionhPassenger- Total travel time (car)
our
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I Testing road pricing schemes

e Radial toll scheme

* |Inner cordon toll scheme

e Quter cordon toll scheme




Radial toll scheme
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Inner-cordon toll scheme
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vter-cordon toll scheme

= -
UIILTH Ratchadaphisek

E
31)

=2 31} &1l Chatuchak
5 Bang Esninnan @ g e
e & = %36 Chan
L]
o8 0 B : +_Kasem
ot 2% 2  TUNINm
ar B Fhpe
‘ ’ T iy -
N H’ng Si o .&be - ? :
on > e =
A -31’-‘3‘ ] f& 5 B =] g o ChomPhon
N & n q 909%A
W E @ __ F 4 g 799
P - Bang Kruai ™ '0@\ £ =
S YNNI » I§ s
‘ & &
J & =
sago. A IRTEC
uied v = = o)
- Bang Phlat N g %_ <020
- ? A T%on 5 B] vic
£ LI NE Nak®on Chai Si £ 0.20 <V/C <0.40
hEM0n o 0 <] 5
iy pOSULAI VLA : Din Dae 040 < V/C < 0.60 [e===
G 0 K, ™ Samsen Nai " !
o) auaalu . 060 <V/C <0.80
Bang Bumru g y . C<100
1stimg 3 . | oso<vic<
@ - Sl = Huai, || D 1.00<viC
5% b, 4 Dusit o = Khwang
o oL, Loy Chitlada =gy .
Arun Amarin Khi. 7, v naa AIUTRIAM E B
pyman® i vt %, el b 1 b
=t *%\ ° 4 & "a',s. H : &
> o] 7 s ¢
) Bangkok NL 5, _83_% n Wat Thung Thanon .0'._‘? S{S
vunantien S i fae nom Sommanat Phaya Thai Phaya Thai @
2 % o & uninu Talauis }ju\rl_r";'n DUUWIITIN "?5% il 8
: 3 PhraB - i <
i I's Nama Khieng Thanon Rﬂlc_:ta:!l'gewl g’o,,a@
5=1Ch & Lo « Maha Nak Phetchaburi L Sty
i § wda  Ratchabang W nuwwE Y3 B "SR Express®®
S wisuT By Ty NE2INRTM Pathum /-
S s Wan Makkasan L=}
:‘: . “ Pom Prap D UnyTu UNNEEW A 3
§ WaAeR ®_ Satiru Phai Rongl i3 : 28 Photchag,
G AT attru Phai Lurnphini Khjong S
{ i) oy L Mueang e Hene 8
ULL é?“‘ sgauila RUAR TamNw 9
il saflny S )
Wat Tha Sar o antha\\pﬁg, f Wang Mai '-'“"65"‘ R
. Phra TR Falwu & 1
Tavimz K 0 ! g g =+
3 Taisk NOi 5i Phiraya = 3 3 ¥id
Bang Yi § Khlong San 55,851 Sunya  dnazen . *l_l 2
Rusa '/ AROIEIM 1 =] Wong! - =N Y
Bangkok Yai JUMLGT & Khiong s Y 2L AT M3 py il 8 &";-‘1,,
tnananina A T°"..5qi Bang:ﬂak Silom c_,g-rﬁ“w » § My,
arnIawing " - <
. n aau @ )
. K m
Khiong _erapns® T Thonburi Briage Thung & & KnongTan
i Charoen 5 X Ban Yannawa Maha Mek Fl'. ARBIAL
Bukkhalo | amphu Lang -l L1H@ Thung Yauwiwy 5 =
ynala VNN ET /. f@-‘_ﬁ?n K¢ 8 Meh® %f?q,%
o J » T REW S 2\
Samre i ». * & e
% el WatPhraya Sathon k7 < i Khlong Toei
h I_v(’ho &, o Krai LELLE] @5_ y - ARDILAL
heia hog o> TEwTE Ly . s —
Sy, o* .
Dao Y Chong
Chom Khanong . _Nonsi _
Thong A1AsuaI4 | Bang Khe, Bang Khio daaudh’
0UNDI Laem . ey, y3slad k: |
vl UTINBUNEL e, . KBa:g
i
! R "amg /v Bang Phong g = il
Bang Pakok ma . .B%pghang x: o TRET R
u7slznan utels 1 =g
ot (33 : Rat Burana\ = "Y"'lim' T
! g iyIHE g0, ', . ]
Pkl ,}" 3 W le : 4
§ N
LY : Bang Nam
e g




I 6 schemes with 18 test scenarios

Outer |Radial + inner +
cordon outer

Radial toll Radial + inner cordon

2 baht/km
50 baht 30 baht inner
50 baht outer

2 baht/ |4 baht/| 2 bahtradial + | 2 baht radial +
km km 30 baht inner 50 baht inner

Notes: 1. the first stage of MRT extensions will be completed in 2019
2. the second stage of MRT extensions will be completed in 2029
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I Effects of different pricing schemes

Million Passenger- Total travel time (car)
hour
0.50 |

== Radial toll (2 baht/km)

Radial toll (4 baht/km)

045 |

==>&=Radial toll (2 baht’km) &
inner area toll (30 baht)

040 r

=== Radial toll (2 baht’km) &
inner area toll (50 baht)

035 |

Outer area toll (50 baht)

Radial toll (2 baht/km),
inner area toll (30 baht) &
outer area toll (50 baht)

0.30

e=@= 0 nothing

0.25
2010 2019 2029
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MRT demand comparison

Number of MRT

passengers
450,000 —=—Radial toll (2 baht/km)
Radial toll (4 baht/km
400,000 laltoll )
—>=Radial toll (2 baht/km) & inner area toll (30 baht) |
350.000 —¥=Radial toll (2 baht/km) & inner area toll (50 baht)
Outer area toll (50 baht) /L
300,000 Radial toll (2 baht/km), inner area toll (30 baht) & outerarea toll (50 bahé)e %eYS -
== Do nothing N\ T p//ﬂﬂ/,//ww/
250,000 ta\
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Car-volume comparison (year 2019)

Road pricing scheme Radial toll 2 baht/km + Inner cordon 50 Baht
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I MTR&BTS flow comparisons (year 2019)

Road pricing scheme Radial toll 2 Baht/km + Inner cordon 50 Baht
= e, | / " |
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I Conclusions

 Development of MRT network alone cannot tackle
traffic congestion problem

e Good design (in this case, Radial toll 2 baht/km + Inner
cordon of 50 baht) can reduce the total travel time of
car and increase transit volume

e Different design of pricing schemes can influence the
performances of the network (not necessary improve
the situation), so careful design is needed
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I Conclusions

 More details of investigation are needed e.g.

— Change of land-use
— Combination of travel demand management (TDM)

— Transit oriented development (TOD)

e Further research:

Strategic Modelling for Sustainable Urban
Transportation and Land Use Development




