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Leadership in environmental performance
A €750 million 3 year green investment programme on motorways

Water resource protection Noise protection

Biodiversity preservation = Rest areas eco-renovation

No public money

No toll increase

CO2 emissions reduction
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Day 1:
1 contract with 1 Toll

Charger (TC)
EETS Provider

1 contract

10BU

2 years after:
Over 300 contracts in

total with all TCs

EETS Provider

1 contract

Interoperability management

EETS Provider F EETS Provider P EETS Provider

1 contract
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pame N7 .
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2006 F = 2l 2 2012 & = Rl 2 B

@ Transpeninsular de Baja Califomnia
® México - Nogales con ramal a Tijuana

@ Querétaro - Ciudad Judrez

@ México - Nuevo Laredo con ramal a Piedras Negras
@ Veracruz - Monterrey con ramal a Matamoros
@ Puebla - Oaxaca - Ciudad Hidalgo

® México - Puebla - Progreso
@ Peninsular de Yucatan

¢ Ciudad

° Ciudad ks Megis * Capital estatal
* Capital estatal # Ciudad de México
# Ciudad de México - ——
TRANSVERSALES
TRANSVERSALES ® Mazatiin - Matamoros.
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@ México - Nuevo Laredo con ramal a Piedras Negras
@ Veracruz - Monterrey con ramal a Matamoros 2

-

® Pusbla - Oaxaca - Cudad Hidalgo
® México - Puebla - Progreso
@ Peninsular de Yucatén
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ETC Evolution in Taiwan

Dr. Hau Chen Mike Lee
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Berlin, 2011

Agenda jteyizz==lllv)

» Taiwan Quick Facts J
» 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
» Observations and Conclusions
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Taiwan Quick Facts S EEEY

BN
L

Clond sea, Mountain Al

High speed rail

Page: 3

Taiwan Quick Facts
b Area: 36,192 km?
b Population : 23 Millions

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

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

(37t 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

No. of toll booth © 23

Yearly toll revenue: ~USD$700M
B ETC part: ~USD5300M

B 5 EFH glres
S EFH

§ &

040 IPH bakow

) Coiakkt ough

g Hormhieshi
Ecprarn

>9

TANFB

T 1 DEE i . oo I

Yy yv

Page: 4
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Drivers for ETC Evolution in Taiwan SRS

> 3 Angles :
B Policy Policy
B Technology/Service
B Society
v Drivers
+ ETC Customers
* Mon-ETC customers
v Non-Drivers m \
| Technology |

| Society

! Senvices |
» 3 Timeframes \
B Past (0%) —U/
B Current (40-50%)
B Future (=90%)
Page: 5

Past Policy:

2 Stage Implementation to MLFF jEeyi=="==1llv]
¥ Manual collection ¢ Toll booth based - ¢ Distance-based
Single lane free flow stage — multiple

lanes free flow

«Time per car: 3.7 ‘ ‘Reserved Toll Plaza ‘ “Fay per use” fair payment principle
seconds. Jan, *Manual & ETC concurrent Dee, Constructnew gantry
- - - 2008 -Cars per lane per hour: 1600 2012 -0BU nesd not change
-Cars perlane par hour: -Extend ETC lane Meed MLFF enforcement
200 ~Support 100kmihr deduction -Support 180kmihr deduction
~Support 120km/hr enforcement «Suppert 180kmifr enforcement

b 2003 ETC OQutsourcing approaches
B BOT, Competitive open bidding
Mationwide implementation, market driven without policy intervention
Technology neutral and non specific, focusing on toll accuracy rate
Yearly ETC utilization targets and toll accuracy KPP were specified
65% ETC, 35% non-ETC will bep%gg@%ient to go into distance
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Current ETC Status EEZ,;

= All highway toll stations have ETC lanes

¥y ¥ ¥ ¥ ¥ v¥y ¥y ¥y vy v£2sT7T7%TvyYyY”

] = T 1
ST o muEm

Separation of truck lane and small vehicle lane 4
Coexisting manual and ETC tolls

ETC Lanes: 104 Active / total 142 ETC lanes
2 piece device: OBU + IC card , pre-paid

Customers pay for OBU (various promotions programs)/f & s
*OBU installment = 1_.2M ; sug
**Accumulated transaction: 840 millions (700K/ day) B

] e
*ETC utilization rate: > 44% (truck > 88%) [oman |/ F—awen
- {=— R
**1C Card issued : 1,224K (include bank credit card) 5 m—
LS R L

**1C card top up location : over 10,456 points
Traffic volume accuracy rate: 93.99% ~ 100%
Successful toll collection rate: 99.99% ~ 100%

ETC Customer satisfaction rate = 90%
Page: 7

Current Technology/Service:

DSRC: OBU & IC Card (Pre-paid) jtegi=z==11lv]
E7 TS OBU Specification
Data 5
transmission llin;ct)t;%rgf;tr::\frared
media -
Only Mifare
contactless chip card
Cards according o ISO
14443
o Sl v
ke o Display LCD display
Power 9V DC block battery,
requirement alkaline or lithium type
Power <180 pW in stan
consumpfion

Page: 8
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ETC Front-end System Introduction

» Support

StepA: StepB : ﬂ
Vehicle pass  Camera take
through picture

TOM2000

(Enforcement
(Detection) =

Side view

Vehicle
sensor

fehicle Direction > :

Page: 9

StepC:
Transceiver
communicat
e with OBU
and charge
toll
(Transaction)

StepD:
DVR record
(Auditing)

FETC Overall Management Framework

IEEiIESEIN

Convenient

Stores
*Top up

Sales Service

Channel

partners
*Inztall

*Payment *Top up

*Payment

Retail Store
*Install  *Repair
*Topup *Change i

*Payment card
Retum  “Complain

Customer
Behavior
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ST, SiEEEY
J Vickation & Enforcement ) Bling Auditing
Traffic Management

7 BFUWRETC wurym

T o N

FETC operation results
Deduction Accuracy & Toll Collectable ratio>99.98% pcgi== == |v]

i Year 2006 Year 2007 | Year 2008 | Year 2008

=ar

Feh. | Mar. | Apr. | May |Jun. | Jul. |P~.ug. Jan. | Jul. | Mar. | Oct. | Mar. | Oct.
Auditing
organization (e TANFB (Govemment)
[

Detection Sww| w0 | 000 | 900 | 900 | 100.| o909 | 000 | o00| 200 | ooo| ooo 'F:'
Accuracy (%)| 28| 0| eo| ez| e3| o0o| 97| o7| e8| o8| 82| &2 I_Er:f
Toll 000 | 000 | 00.0| 900 | 000 | 900 | 000 0008 >00.08 >00.08
Collectable 85| o7| oo| 80| o8| ©9| 09| (permonth) | {(permeontn) | (per monih)
rate (%)
Auditing
organization /A TUW (3rd Party)

- TUV
Detection 9w | P8 | 989 | 100, | S0@
Accuracy (%)| 95| o8| sv| 00| e 100 99.997(2007. _ 99,997
Toll e
Collectable | *%7| %32 | ®&2| @0 | =22 100 100.00{2007 &-2007H1)
rate (%)

Page: 12
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Adaptive Architecture ez =—liv]

» 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

Eulld-up hatsrogsnsous
platform to plug-in neww
aqquilpsrmeanit
Backznd Srstem Frontend Independe
nisgrate new tsohmology
[
[
Hew Flatform (ASAL)
|
I
Surrent Frontend Svstem

Video Tolling Capabilities jEegi====l\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 OBU”

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

Page: 14
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Application in ITS jEedi== == lLv]

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

HchbA I_L._Ii:_il—l ] | S A
L] —_ : | |
IT; banl  Twgwsil | Vi) |

...I__ ____-__-.

Horabioggit

e e e sl _‘1_1_ _|_ __$
|

| | TR

|
...I.-.- g TR SR R

i
+

» ETC information are very useful in traveling time
estimation and traffic management decision
support

(w}

a Tashw==) Tuq,unl'l.'.] T | HeukiE) Visasrdn(F) D F)

Tashan B £t 5 03 (K11 151
FoagrmailC) £ - 1 5

Farzna [ B 2 =

Heali B '] 52 3 -

WreanEn{Fi (E] o 12 4l

Thoammand &) 153 ([ | ] [}

Page: 15
Future Policy s

» 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 DMY

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

B Legislation required for differential pricing

Fage: 16
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Future Technology/Service jEegi====11v]

- "
¥ ETEWETC 3
3
ill o
oTag
RN : 03-TriE s
et beic nad b ANAR RARLNERE UNAS EARL AEMR
S — _¢"
wag WA NI RS
gl R AN B I b - AR
A e ¥ BT DT - 8 i e
e e TEETER S
E I| |IIIII III”". e

rikap B4 BETTRR

RO U B N L s LT DT

=drinrh - e o B T U - erie bR

ol gl - B} LS DR

CARRE RS ),

» 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 fEegi=z==dllv]

» 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

61




Value Proposition for ETC in Taiwan ssm=suy

Contribution to Environment mzﬁ;

840 milli Soci '
840 millions ETC Social Benefits
Tolls

Fuel saving(Liter) 5091 M NT$1.5B

€02 Emission 92,573 NTS 90M
Reduction(Tone)

Ticket printing saved 840M NT$ 800M
Value for Time saved Can not Count
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Observations and Conclusions Cegl=z ==Iv)
» 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
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