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ETC Evolution in Taiwan

Dr. Hau Chen Mike Lee
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Agenda jeegizz==llv)

» Taiwan Quick Facts |
» Drivers for ETC Evolution in Taiwan
» Past (0% )
B Policy
» Current ( 45% )
B Technology/Service

» Future ( >90% )

B Policy
B Technology/Service

» Value Proposition of ETC
b Observations and Conclusions
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Taiwan Quick Facts

—

Taiwan Quick Facts
b Area: 36,192 km?

Population : 23 Millions

GDP : USD$807.2 Billions USD
(20t global rank)

[ 2
[=
b GDP per capita: USD$35,100
[ 2

(37* global rank)

Registered vehicles : 6.7 Millions
B Small vehicles {97 2%)

B Trucks and buses (2 2%)

B Trailers (0.6%)

Length of highway @ 986 km

TANFB owns the highway, with
asset -based operation fund

Mo. of toll booth : 23

Yearly toll revenue: ~USD$700M
B ETC part: ~USDE3I00M

i 95 EFH aians
S0 EFH

i #-wrH

i 4 IPH ek

) Calabkt ough

& M rvatigahia
Eqperarnt

>q

TANFB

T 1R I y ok Tw

yv Yy

Fage: 4
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Drivers for ETC Evolution in Taiwan ESiEEEUY

» 3 Angles : \
m Policy Poli
B Technology/Service /
B Society
¥ Drivers

« ETC Customers

« Non-ETC customers
¥ Non-Drivers
|
I

Society | Technology

I Services |
» 3 Timeframes \
B Past (0%) _U/
B Current (40-50%)
B Future (=90%)
Page: S

Past Policy:

2 Stage Implementation to MLFF jEegi=z==dlv]
F Manual collecticn F Toll booth based - ¢ Distance-based
Single lane free flow stage — multiple

lanes free flow

«Time per car: 3.7 ‘. -Reserved Toll Plaza .‘. “Pay per use” fair payment principle
seconds. Jan, -Manual & ETC concurrent Dec, «Construct new gantry
- ., 2006 -Cars perlane per hour: 1600 2012 +0BW need not change
«Cars per lane per hour: -Exiend ETC lane *Mead MLFF enforcement
=00 -Support 100kmihr deduction *Suppert 180km/hr deduction
«Support 120kmihr enforcement =Support 180kmibr enforcemant

b 2003 ETC Cutsourcing approaches
B BOT, Competitive open hidding
Mationwide implementation, market driven without policy intervention

Technology neutral and non specific, focusing on toll accuracy raie
Yearly ETC uiilization targets and toll accuracy KP| were specified
G5% ETC, 35% non-2TC will bepggg@cgent to go into distance
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Current ETC Status eIy
> All highway toll stations have ETC lanes

**|C card top up location : over 10,456 points
Traffic volume accuracy rate: 99.99% ~ 100%
Successful toll collection rate: 99.99% ~ 100%

ETC Customer satisfaction rate > 90%
Page: 7

» Separation of fruck lane and small vehicle lane Sl
» Coexisting manual and ETC tolls —= & S—
b ETC Lanes: 104 Active / total 142 ETC lanes ' / ' '
» 2 piece device: OBU + IC card , pre-paid iy i -
» Customers pay for OBU (various promotions programs) b fo —
» *OBU installment > 1.2M iz r—
» **Accumulated transaction: 840 millions (700K/ day) o ' ;:‘“:
» *ETC ufilization rate: > 44% (truck > 88%) [ onan ' i

= D
B *IC Card issued : 1,224K (include bank credit card) = e
> . BTN
2
2
2

Current Technology/Service:

DSRC: OBU & IC Card (Pre-paid) jEegi=z/==tlv)
OBU Specification
Data )
transmission I'_“%Tj;ﬁrg ntinfrared
media 15 nm
Cnly Mifare
contactless chip card
Cards according to 130
14443
———UEn
S g Display LCD display
Fower 9 DC block battery,
requirement alkaling or [ithium type
Power =180 pWV in stan
consumption mode

Page: &
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ETC Front-end System Introduction

L=z ==tlv]

» Support

Side view /

Vehicle
SENSOr

ehicle Direction

P

Step A @ Step B :
Vehicle pass Camera take

through picture
TOM2000 (Enforcement

(Detection) & —

v -l

StepC:
Transceiver
communicat
e with OBU

and charge
toll

(Transaction)

Step D :
DVR record
(Auditing)

FETC Overall Management Framework

L= ==riv)

Convenient Channel

Stores partners
*Tog up *Inztall

*Payment *Top up
*Fayment

Sales Service

Retail Store
*Install  *Repair
*Topup =Change i

*Payment Card
sRetum  “Complain

Customer
Behavior

57




IC Card

Masketing OBL
Instaliation

Gantry deduction ez == v
Vickation & Enforcement Biling Auditimg
Traffic Managemant

7 BFHEETC wumm

[ -~ Il'l B A &= B B

FETC operation results 4
Deduction Accuracy & Toll Collectable ratio>99.98% iTEiEEsEY

- Year 2006 Year 2007 | Year 2008 | Year 2009

=ar

Feh. | Mar. | Apr. | May | Jun. | Jul. |Aug_ Jan. | Jul. | Mar. | Oct. | Mar. | Oct.
Auditing
organization (e TANFB (Govemnment)
i
Detection Sww| w0 | 000| 000 o0o| 100.| ooo| soo| ooo| ooo| soo| oos :,"'
Accuracy (%)| 28| =0 eo| o2 e3| 00| er| or| es| oe| &2 &z n;:f
Tol 005 | 908 | 909 | oo | e8| 989 | e8| 905 >088.98 >59.98
Collectable ss| or| 99| 88| o8| 99| ©9| (permonth) | (permonth) | (per month)
rate (%)
Auditing
organization 4 TUW (3rd Party)
. TV

Detection Uw | B8 | 999 | 100 | @08
Accuracy (%)| 95| e8| 7| oo| e 100 99.997(2007. _ 99957
Toll ' A\l
Collectable | *%2 | %33 | ®82| 081 &8.8 100 100002007 8-2007/11)
rate (%)

Page: 12
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Adaptive Architecture jeesi-z==1liv]

» Technology has changed a lot since 2003
» Components are also enhanced since 2003

» How do we progress with the technology
advancement without heavy cost
B Component encapsulation

Heterogencous System Architecturs

Bulld-up hetsrogensous
platform to plug-in new
aquilprmsnt
Backend Svstem Frontend Indspands
nisgrats naw tsohnology
|
P
Mew Flatfarm (ASALY
|
I
Surrent Fromfend Svstem

Video Tolling Capabilities jEegi== =={1\v)

» Enforcement is key to ETC operation

» Photographic evidence are used for enforcement
purposes (High accuracy, minimum error)

» Adopt enforcement technology and operation for
tolling

» Use video tolling as a promotion tool to adopt new
customers
B “Experience the convenience before your pay for OBL”

B 100K new customers were acquired with our “Experienci
ETC” program, since July 2010

FPage: 14
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Application in ITS jEesi-: ==t}

» Through analyzing toll records, we can find actual
traveling time

!_l_it-_i—l . I_“l'_;Ti_‘T'__L_:i.!__lj__
|

. _ K i PA
TacimniT
I

T i
U P -:.!..-:- ST L

! ]

W
-
s

» ETC information are very useful in traveling time

estimation and traffic management decision
support

w)

a TusduH) Tuq,unl'l.'.] e o | HeukiE) Vian=n(F) DhrdrasiF)

Tashan B £t s D) 131 151
FogrmailCl £ - 3 5

Farzna [0 5 2 =

Feali B '] 52 30 -

Veankn(F (] o 2 4l

Thcamman () 153 ([ | o &l

Page: 15
Future Policy D

» Going into distance-based charging requires high
penetration of ETC, preferably up to 90%, no
manual toll option exists for future distance based
charging

» Need zero entry barrier to reach high penetration

» More government policy involvement
B Higher toll discount for ETC customers
B Better information integration with DMV

B Better business process integration with DMY and other
transportation related departiments

B Legislation required for differential pricing

Page: 16
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Future Technology/Service S
» RFID tags
e ] a e Ly
Fee ... EEE—
R s

- 1 L W AN o AL
= - B S R T - LT L R

-t gl - T R TR

-AARE  BUAASEY HL LY ),

» Differential pricing
B ETCvs non ETC
B Prepaid vs. Postpaid

» Pre-paid with virtual accounts, automatic account
links

» Technology and service migration
Page: 17

Value Proposition for ETC jEeyi=z==dlv]

» Improve toll station throughputs

» Reduce toll station congestion without building
additional toll lanes

» Change from toll booth based charging to distance
base charging
B Changes in political horizons

» Environmental benefits

Page: 15
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Value Proposition for ETC in Taiwan TEEEEUD

Contribution to Environment RS

840 millions e :
840 millions ETC Social Benefits
Tolls

Fuel saving(Liter) 5091 M NT$1.5B

C02 Emission 92,573 NTS 90M
Reduction(Tone)

Ticket printing saved 840M NT$ 800M
Value for Time saved Can not Count

Page: 20
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Observations and Conclusions Eegi=z==lv)
» Key Adoption issues

B Combination of OBU discount/subsidy and toll price reduction are
essential for ETC adoption

B Face human factors for changes in driving behaviors, not just our
own value proposition
» Technology / Service
Degree of enforcement strongly determines technology platform

||

B Adaptive platform to go with technology advancement

B Full ORT ETC will need both automatic and video tolling
||
||

High degree of backend automation for operation cost reduction
Extreme accuracy and convenience

» Private and Public Collaboration
B Private companies need to learn to deal with government politics

B Tight business process integration, clear legal boundaries
B Understood by people, dependable and trustworthy

Page: 21
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