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2.8

1

Toll Collection Systems
Current Status of Toll Collection Installation

In Vietnam, there are 63 toll booths which are installed in 2008. The list of these tool
booths are shown in Table 2.8.1 on next page. The figure right shows the location of toll
booths in 2004.

Since 2003, 5 booths have been already implemented as a non-stop toll collection by
infrared method (Table 2.8.2).

There are also other one-stop toll booths which are applied “barcode receipts”.

Figure 2.8.1 Locations of Toll Booth (2004)
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Science and Technology of road (July, 2004)
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Table 2.8.1 Toll Booths along National Highway Network as of 2008
| No. | Name of Road Name of Tollbooth | SHIET Operator | Province SERIFRTERE | MR Toll Collection Method Moving to One stop collection CoEm |
(Km) Agency Lane free flow
Toll hooths under VRA
NR1 391 RRMU IV Nghe An VRA 4 __One Stop completed
2_\R1 My Thuan 2027 RRMU VIl Tien Giang| VRA 8__|One Stop completed
3 INR6 Chuong My 3L RRMUII Ha Noi VRA 4 [One Stop completed
4 INR14 No. 4 731 RRMUV Dac Lac VRA 6__|One Stop completed
5 INR14 No. 2 957 RRMU VI Binh Phuoc VRA 6 |One Stop completed
6 INR1 Luong Met 97 RRMUII Lang Son VRA 6 |Two Stop under construction
7 INR1 Phu Bai 840 RRMU IV Th.Th. Hue VRA 6 |Two Stop under construction under appraisal
8 INR1 North Hai Van tunnel 892 RRMU IV Th.Th. Hue VRA 3 |Two Stop under construction under appraisal
9 INR1 Sourth Hai Van tunnel 902 RRMUV DaNang VRA 3__|Two Stop under construction under appraisal___
10 INR 2 Viet Tri 54 RRMU Il Vinh Yen VRA 4 |Two Stop under construction
11 INR3 Soc Son 30 RRMU Il Ha Noi VRA 4 |Two Stop under construction
12 [NR10 Tien Cuu 41 RRMUII Hai Phong VRA 6__|Two Stop under construction
13 [NR18 Pha Lai 2 RRMUII Hai Duong VRA 4__|Two Stop under construction
14 [NR21 My Loc 37 Nam Dinh DOT Nam Dinh VRA 4__|Two Stop under construction
15 [NR1 Ninh An 1408 RRMU V. Khanh Hoa VRA 6__|Two Stop under bidding
16 |NR 18 Uong Bi 58 Quang Ninh DOT_____]Quang Ninh VRA 4__|Two Stop under bidding
17 INR20 Dinh Quan 52 RRMU VIl Dong Nai VRA 4__Two Stop under bidding
18 [NR 32 Trung Ha 63 Phu tho DOT Phu Tho VRA 4 |Two Stop under bidding
19 [NR 38 Cau Ho 10 RRMUII Bac Ninh VRA 4 [Two Stop under bidding
20 [(NR1 Gianh 625 RRMU IV Quang Binh VRA 6 |Two Stop project approved
21 |NR18 Ba Che 198 | QuangNinhDOT  |Quang Ninh VRA 2 [TwoStop designed appraised cost estimationts
under appraisal
22 [NR1 Cam Thinh 1517 RRMU V Khanh Hoa VRA 6 __|Two Stop prooject documents is under revision
23 [INR7 Yen Thanh 18 RRMU IV Nghe An VRA 4 |Two Stop prooject documents is under revision
24 INR8 Hong Linh 2 RRMU IV Ha Tinh VRA 4 |Two Stop prooject documents s under revision
25 INR 80 LoTe 65 RRMU VI Kien Giang VRA 4__|Two Stop prooject documents is under revision
26 INR 14 Buon Ho 681 RRMUV Dac Lac VRA 4__[Two Stop under appraisal
21 INR19 Nhon Tan 30 RRMUV Binh Dinh VRA 4__|Two Stop under appraisal
28 INR 26 Madrak 62 RRMU V. Dac Lac VRA 4__|Two Stop
29 |NR 37 Cau Binh 17 RRMU II Hai Duong VRA 6 |Two Stop
30 NR 14 No. 3 871 RRMUV Dac Nong VRA 4 |Two Stop
31 INR19 ChuA 120 RRMU V. Gia Lai VRA 4 |Two Stop
32 INR20 Duc Trong 203 RRMU VI Lam Dong VRA 4 |Two Stop
33 [NR22A Suoi Sau (Go Dau) 30 RRMU VIl Tay Ninh VRA 6__|Two Stop
34 INR1 Ban Thach (Da Rang) 1333 RRMUV Phu Yen VRA 4 [Two Stop 1o ather body
. ) ) wating for authorization of toll collection
35 |NR18 Bai Chay 114 Quang Ninh DOT  ]Quang Ninh 8 [Two Stop oot body
36 [Thang Long - Noi Bai  |Noi Bai 10 RRMU I Ha Noi VRA 8 [Two Stop iting for authorzaton oftll colection under appraisal
to other body
a7 Rt No.1 1 RRMUVII Dong Nei VRA 8 |Twostop wating for authorization of toll collection
to other body
Toll hooths under BOT project or under authorized toll collection companies
38 |LHL Km15 15 RRMUII Ha Noi VINACONEX 4 [Two Stop
39 INR1 Lien Chieu a7 Da Nang DOT DaNang Da Nang PC 4 {TwoStop
40 INR1 Phu Dong 159 RRMUII Ha Noi VEC 8_.{Two Stop
41 INR1 Nam Cau Gie 226 Hai Chau Group Ha Nam VEC 6__|Two Stop
42 INR1 An Suong-An Lac 1910 ASAL BOT Ho Chi Minh ASAL BOT 12 completed Completed
43 INR1 Song Phan 1725 RRMU VII Binh Thuan CC1BOT. 6__|Two Stop designed appraised
44 INR1 Tao Xuyen 318 | Thanh Hoa Bypass BOT _|Thanh Hoa Ciencol BOT 4 [Two Stop under construction
45 INR1 Ben Thuy 468 Vinh Bypass BOT __|Nghe An Cienco4 BOT 4 |One Stop completed
46 [NR 1 Hoa Cam-Hoa Phuoc HCHP BOT Da Nang Cienco5 BOT 6 |One Stop under completion
47 INR1 Tam Ky 965 Hiep Phuoc BOT Quang Nam Hiep Phuoc BOT 4 |Two Stop
48 [NR1 Deo Ngang Tunnel 592 Deo Ngang BOT Ha Tinh Song Da BOT 6 |Two Stop :zcnizro\f/igrcumems reisonleiing fo
49 INR1 Dong Ha 770 RRMU IV Quang Tri Truong Thinh BOT 6 |Two Stop
50 INR1 Cau Rac 539 RRMU IV Ha Tinh BOT... 6 |Two Stop
51 INR1 Quan Hau 671 RRMU IV Quang Binh BOT... 6__{Two Stop
52 INR 1K T1-T2 NR 1K -BOT Ho Chi Minh NR1K BOT 6__ [Two Stop
53 INR2 T1T2 Noi Bai - Vinh Yen BOT __[Vinh Yen Associated BOT 3__{One Stop completed
54 [NR2 T2 Noi Bai - Vinh Yen BOT __|Vinh Yen Associated BOT 3__|One Stop completed
55 INRS Km 18 18 Dai Duong Co. VIDIFI 8_.{Two Stop
56 INRS Quan Toan 83 Dai Duong Co. VIDIFI 8_.{Two Stop
57 INR10 Tan De %8 Tasco BOT, TASCO 8__{Two Stop
8 NR13 Thu Dau Mot 2 BECAMEX Binh Duong PC §...|Combination 1-stopé2ston
59 |NR 21 Do Quan 150 Nam Dinh DOT Nam Dinh PC 4 |Two Stop
60 |NR 37 Nong Tien 136 Company Ltd. Tuyen Quang | Tuyen Quang DOT | 4 |Two Stop
61 |NR 39 Trieu Duong 4 Thai Binh DOT Thai Binh Thai Binh DOT 4 |Two Stop
62 |NR 50 Cau Ong Thin 11 CIENCO 5-BOT Ho Chi Minh Cienco 5- BOT 6 |Two Stop
63 |NR 51 Co May 70 Hai Chau-BOT B.Ria V.Tau Hai Chau 8 |Two Stop

Source: VITRANSS 2 Study Team
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Table 2.8.2  List of One-Stop Toll Collection

No. of | No.of Non-sto | Implementation

Organization in Charge

District 2, Tp. HCMC

No Name of Station Lanes Lanes Year Methods (Operator)

Binh Brige, NR N0.183 UBND TP, Hai Phong

! Thay Nguyén, Hai Phong City 6 2 8/2007 Infrared People’s Committee
Vinh Phu Station, NR No.13,

2 Tha DA Mét, Binh Duong 8 4 2/2007 Infrared Becamex
Suoi Giua Station, NR No.13,

3 Thei DAu Mat, Binh Duong 8 4 2/2007 Infrared Becamex
Kinh Duong Vuong,

4 | Kinh Dwong Vwong Road, 8 2 5/2005 Infrared Cli
District 5, Tp. HCMC

5 | %@ Lo Ha Noi Station 14 2 92003 | Infrared | ClI

Source: VITRANSS 2 Study Team

Note: Cll: HCMCC Technical Infrastructure Investment JSC, Becamex: Industrial Investment and Development Company

Figure 2.8.2 Photos of One-Stop Toll Collection

Source: VITRANSS 2 Study Team
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2)

3)

Law and Regulation for Toll Collection System

There are many regulations and related documents for toll collection system issued since
1998. Followings shows list of these items.

(i) Circular No. 57/1998/TT-BTC of Ministry of Finance about “Guiding of toll fee
collection, managed by Government (April 27, 1998)

(i) Decree No. 14/2003/ND-CP of the Government providing detailed implementation of
some laws in road (February 19, 2003)

(i) Circular between MOF & MOT, No 78/2003/TTLT-BTC-BGTVT "Guiding
implementation toll collection in Toll Collection Station” (August 12, 2003)

(iv) Decision, No 2136/QD-KHCN&HTQT of VRA, about the task to prepare the
investment project "Modernization Toll stations network on Highway system, phase of
2003-2005" (November 3, 2003)

(v) Report recommends to VRA, No 288/KHCN-TCKT, send to MOT, about “Intending to
modernize toll station network on highway system to 2010” (February 17, 2004)

(vi) Circular between MOF & MOT, No 05/2004/TTLT-BGTVT-BTC about "Guiding
implementation & authority toll collection system with limited time” (March 18, 2004)

(vii) Report Feasibility Study project about modernize toll station network on national
highway system of Center investment consulting and Science and Technology of road
(July, 2004)

(viii) Circular No. 90/2004/TT-BTC: “Providing guidelines on the collection, payment and
use of fees applied to use of road” by Ministry of Finance (July 9, 2004)

(ix) Document of MOT, No 2740/GTVT-KHCN, send to VRA, about project “Modernization
of tollbooth network along national highways” (May 10, 2005)

(x) Document of MOT, No 2789/GTVT-KHCN, send to VRA, about “Acceptation
experiment 4 one-stop Toll Stations applied One Dimension barcode technology”
(November 18, 2005)

(xi) Document of MOF, No 1454/BTC-CST, send to VRA, about “using toll receipts
according to one-stop toll station use barcode technology” (February 06, 2006)

(xii) Document of MOT, No 5351/GTVT-KHCN, send to VRA, about “modernize toll
stations period 2010” (May 27, 2007)

(xiii) Circular, No146/2007/ND-CP, specify to submit the penalty, the procedures and
execute decisions and sanctions against administrative violations (September 14,
2007)

(xiv) Basic Standard TCCS 01:2008 / VRA, about “Toll Collection Station — one stop using
barcode receipts” of VRA, issued according to Decision No.1305/QD-CDBVN (July 7,
2008)

(xv) Notice N0.41/TB-BGTVT, regarding to the installation of ETC lane for Gie—Ninh Binh
Expressway (February 10, 2009)

(xvi)Notice N0.347/TB-BGTVT, regarding to the reviewing result of revised basic design
for Cau Gie—Ninh Binh Expressway (August 6, 2009)

Development Plan for Toll Collection System
(1) Modernization Plan

According to the “Report Feasibility Study project about modernize toll station network on
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national highway system”, there are (i) Objective, (ii) Applied Technology and (iii)
modernization plan/ program from 2004 to 2010. For the reference with this study, it is
summarized below.

(a) Objective

Objective of modernization of tollbooth network along national highway in Vietnam is to
facilitate vehicles in toll payment as well as to maximize the toll collection for National
Budget, of which specific goals until the year 2010 are:

(i) Establishing modern toll collection system of simple, effective and unified procedures.

(i) Synchronizing, standardizing equipments and devices for the whole system to realize
the inter-tollbooth payment.

(i) Realizing diversified forms of toll (ticket) such as single section ticket, periodical ticket,
prepaid ticket or national ticket.

(iv) Surely ensuring transport safety and prevention of congestion at tollgates

(v) Exposing outdoor working staff on the road.

(vi) Strengthening control by camera.

(vii) Meeting the local conditions of Vietham and requiring lower investment cost
comparing with international level.

(b) Applied Technology

Most appropriate technology for Vietnam in first stage is shared Automatic and
Semi-Automatic Systems. i.e. the toll booth will have 2 central lanes for none-stop
collection and remaining lanes for one-stop collection, monitoring system by video, image
recognition equipment and resident monitoring staff in the office.

With this system, no vehicle count and classification system will be applied but it will be
done by the records of toll collection in one-stop lanes and in non-stop lanes (ETC lanes).

Technology solution for “one-stop collection” is described below.
(i) Magnetic card for single trip or deducting account) will not be applied any more
because of less lifetime of reader and high issuing cost of the card and so on.

(i) Barcode ticket (one-way or two-way) will be applied for single ticket, monthly ticket,
national ticket or free ticket, those are successfully applied in Vietham with high
efficiency and cost saving (the Standard for one-stop toll collection for barcode ticket
was established in 2008)

(i) Smart Card is thought to be applied for the prepaid card for the vehicles which are
operating in inter-city transportation or regularly operating.

Technology solution for “non-stop toll collection” is described below.

(i) 1st option: a non-removable card containing the vehicle information will be pasted in
the front glass of vehicle (communication will be realized by radio, power source is not
required), car speed <= 30 km/h

(i) 2nd option: OBU and smart card will be used with battery.

(iii) In current situation of Vietnam both of these options should be applied in order to
encourage the vehicle. Communication standard: DSRC 5.8 GHz with European data
and security standards, i.e. CENTC 278.
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(c) Modernization Plan/ Program from 2004 to 2010

The outline of this program is summarized in table below.

Table 2.8.3

Modernization Plan/Program for Toll Collection System

Periods

From 2004 to 2006

From 2006 to 2008

From 2008 to 2010

o To be applied on NR 1, NR 3,
NR 6, NR 8, NR 22, North
Thang Long-Noi Bai
highway, Lang-Hoa Lac
highway, non-stop lanes will

eTo be applied on other
important national highways
such as NR2, NR10, NR14,
NR19, NR20 (group 2)

e To expand at city entrance

e To invest type-A | booths on
other toll national highways.

e To build more type-A with
more lanes and to improve all
type-A toll booths in order to

Type A be arranged for vehicles with | gates to 8-12 lanes accept passenger cars and
less than 11 seats. e To study on expansion of | buses
Target capacity of non-stop lanes in
order to accept passenger
cars and buses
o To be applied on all 4-lanes | e To expand to 6 lanes or more | e To improve type-B toll booths
roads (group 1) on group-1 highways to be
Type B type-A.

e To invest type-B | booths on
other toll national highways

Source: Report Feasibility Study project about modernize toll station network on national highway system, 2004
Note: Type-A: toll booth having at least 6 lanes, Type B: toll booth having less than 6 lanes

(2) MOT’s Response for the Modernization Plan

In the official Letter No. 2740/GTVT-KHCN to VRA dated May 10, 2005 regarding
“Modernization of tollbooth network along national highways”, MOT stated below opinion:

(i)
(ii)

Semi-automatic toll collection: Barcode technology is applied for one-stop collection.

Automatic toll collection: Data communication by WL technology will be applied for
non-stop collection. The prepaid account will be deducted after every passing time of
vehicle through toll booth with speed approximately 30 km/h.

(iii) To explain on selected technology among Microwaves and Infrared, the combination
of both technologies is recommendable.

(iv)
v)

For the toll Station have less 6 lanes will applied one-stop technology only

For the toll Station have 6 lane or more will applied none-stop technology in 2 middle
lanes, the other lanes will applied one-stop technology”

Figure 2.8.3 Tollgate Lanes and Monitor Screen at Binh Bridge in Hai Phong Province

Source: Oriental Consultants Co.,Ltd.
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Figure 2.8.4 Tollgate Lanes and OBU with IC-card at Ha Noi Highway in HCMC

Source: VITRANSS 2 Study Team

ETC (Electronic Toll Collection) systems have been installed in the following tollgates
described later.

() Binh Bridge Toll Plaza in Hai Phong Province (ETC installed in 2 lanes in 2006)
(i) Ha Noi Highway Toll Plaza in HCMC (ETC installed in 2 lanes in 2007)
(iii) Kinh Duong Vuong Toll Plaza in HCMC (ETC installed in 2 lanes in 2007)

(iv) Binh Duong Boulevard Toll Plaza in Binh Duong Province (ETC installed in 4 lanes in
2007 and additional 4 lanes in 2008)

These systems adopted IR (Infrared Ray) communication for the data exchange between
roadside and the vehicle.

(3) Notices for the ETC lane for Gau Gie—Ninh Binh Expressway

There is a notice, 41/TB-BGTVT, on conclusions by vice minister, Mr. Ngo Thinh Duc, on
implementation of package 10.1 under Gie—Ninh Binh expressway construction project and
technology standard for ITS for Expressway System in Vietnam on 10th February, 2009. It
said that the concept of installation for ETC booth as below.

(i) For toll plaza with 6 gates or more (3 gates for each way), pilot application of 1 gate for
ETC could be considered, for toll plaza with 2 gates for each way, pilot application of 1
gate for mixed and closed type between Touch & Go and ETC could be considered.

After this notice, another notice has issued as Reviewing Result of Basic Design for
Expressway of Cau Gie—Ninh Binh, 347/TB-BGTVT on 6th August, 2009 as below.

(i) As for toll collection systems, vice minister has basically agreed with planned number
of lanes, toll collection method, which is “ETC at middle lane” + “semi-automatic
(one-stop) collection” + “manual collection”, and the most outside lane is for super
length and super weight vehicles.

(iii) 2-pieces OBU is recommended and 1-piece OBU introduction should be considered
for appropriate roads

(iv) IC card should be used for automatic and semi-automatic toll collection systems.
Communication method between OBU and roadside equipments should be DRSC 5.8
GHz. Toll collection method should allow toll clearance among tollgates through
banks.

(4) Regulation and Variation for Current Toll Collection

Regarding to the current toll collection, the Circular No. 90/2004/TT-BTC (Guiding the
Regime on Collection, Payment, Management and use of Road Toll) of Ministry of Finance
regulates the toll collection method and fees on national highway.
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(5) Subjects of Application

Tolls are applied to the land road motorized vehicles and specialized vehicular machines
participating in road traffic. Land road motorized vehicles shall include automobiles
(including lambrettas, rudimentary trucks), tractors, two-wheelers, three-wheelers, mopeds
and the like including motorized vehicles for the disabled.

For toll booths where traffic congestion has not yet been settled, road tolls shall temporarily
not be collected from two-wheelers, three-wheelers, mopeds, tripeds (hereinafter referred
collectively to as motorbikes).

Based on the traffic situation at each toll booth, units tasked to organize toll collection shall
have to report to the Transport Ministry and the Finance Ministry (for national highways) or
the provincial-level People’s Councils (for local roads) on the situation of traffic congestion
in the localities, make specific proposals on temporary non-collection of road tolls for
motorbikes at such locations.

On the basis of the proposals of the units tasked to organize toll collection, the opinions of
the Transport Ministry and actual investigations as well as surveys, the Finance Ministry
shall consider and decide on temporary non-collection of national highway tolls and the
provincial-level People’s Councils shall consider and decide on temporary non-collection of
local road tolls from motorbikes at each toll booth. Pending the decisions of competent
agencies, the toll booths shall still have to collect tolls from motorbikes according to
regulations.

(6) Toll Fare System for Various Road Section

There are various road sections under different financial resources. The toll fare system is
regulated in accordance with these sections. Table 2.8.4 shows the summary of each
section and toll fare system. Note that the name of toll is road —using charge for the section
3 to 4, and it is limited by less than twice of toll rate of section-1.

Table 2.8.4  Toll Fare System for Various Road Section
Section Road Toll Fare System
Roads invested with state | The minimum distance between two toll booths on successive roads must be 70km or longer.
budget capital [Toll rate]
2 or 3 wheelers mopeds: 1,000 VND/ticket/trip
[Road toll / Phi Duong Bo] Lambretta, rudimentary trucks, tractors: 4,000
Section-1 Cars (<12 seats), trucks (<2 ton), mass transit buses 10,000
Cars (12 to 30 seats), truck (2 to 4 ton): 15,000
Cars (>31 seats), truck (4 to 10 ton): 22,000
Trucks (10 to 18 ton), 20 ft container lorries: 40,000
Trucks (>18 ton), 40 ft container lorries: 80,000
Roads invested by the | It can collect tolls for repayment of loan capital under investment projects approved by
state with loan capital and | competent state bodies (excluding roads invested with loan capital for business purpose)
Secti subject to toll collection for | The investors must request in writing the competent agencies (the Finance Ministry for
ection-2 . . . i a ) . ) .
capital recovery national highways; provincial-level People’s Councils for local roads) to decide on appropriate
[Road toll / Phi Duong Bo] | toll rates, which, however, shall not exceed twice the toll rates applicable to roads invested
with state budget capital.
Roads invested with Joint | The toll rates for roads invested with joint-venture capital shall be considered road-using
- Venture capital charge inclusive of value added tax (VAT) set by the Finance Ministry (for national highways)
Section-3 or provincial-level People’s Councils (for local roads) suitable to the road grades and the
[Road-using charge / Cuoc | length of the toll road sections under the approved investment projects, which, however, shall
Duong Bo] not exceed twice the toll rates for roads invested with state budget capital.
Roads  invested  for | The toll rates for roads invested for business (including BOT and other forms of business) are
business (including BOT | road-using charges inclusive of VAT for use of roads, which are set by the Finance Ministry
Section-4 and other forms of | (for national highways) or provincial-level People’s Councils (for local roads), suitable to the
business) road grade and the length of the toll road sections under the approved investment projects and
[Road-using charge / Cuoc | investors' proposal, which, however, shall not exceed twice the toll rates for roads invested
Duong Bo] with state budget capital.

Source: Circular No. 90/2004/TT-BTC, Guiding the Regime on Collection, Payment, Management and use of Road Toll, Ministry of Finance, 2004
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(7) Types of Ticket (Toll Collection Vouchers)
Toll tickets at each toll booth shall include single trip ticket, monthly ticket, quarterly ticket.

Single trip tickets are sold according to traffic means corresponding to the par values
pre-printed on the tickets, not inscribed with plate numbers of traffic means. Monthly tickets
and quarterly tickets are sold according to traffic means corresponding to the par values
pre-printed on the tickets, which are, however, must be inscribed clearly with the use
duration and plate numbers of traffic means.

Other tickets are “Highway 5 toll tickets (Phi Duong Bo Tuyen Quoc Lo 5)”, “National
highway single trip (Phi Quoc Lo Luot)” and “Nationwide road toll (Phi Duong Bo Toan

Quoc)".
Road toll ticket forms are used to distinguish between two types of ticket:

(i) Magnetic tickets used for automatic or semi-automatic toll collection and printed in
forms suitable to different types of machine manufactured by different firms.

(i) Non-magnetic tickets used for manual toll collection and printed according to set forms
uniformly designed by the Finance Ministry (General Department of Taxation) in
cooperation with the Transport Ministry in terms of sizes and norm contents.

Based on the ticket forms prescribed by the Finance Ministry, the provincial/municipal Tax
Departments shall assume the prime responsibility for, and coordinate with units tasked to
organize the toll collection in, determining specific norms applicable at toll booths and the
color of each type of ticket shall be provided for by localities.

(8) Responsibilities of Individuals

The sold tickets (including booth tickets, Highway 5 toll tickets, national highway single-trip
tickets and nationwide road toll ticket) must not be changed or returned, including cases
where tickets expired, and damaged or become non-magnetic and invalid for passage
through ticket control gates.

In case of producing tickets in contravention of regulations or using fake tickets, they are
not allowed to pass through the toll booths and shall also be handled for violations
according to the provisions of law.

The ticket controllers who detect acts of ticket fraudulence (having no tickets, using fake
tickets or tickets not corresponding to tonnage, type of traffic means...) shall have to
transfer the subjects to competent sections for handling without delay which may cause
traffic jam.
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2.9 Road Traffic Information Facilities

There are design standard for road/ traffic sign board on expressway, which are
22TCN237-01 and 22TCN331-05 issued by ministry of transport. There are five groups of

traffic signs in table below.

Table 2.9.1 Groups of Traffic Signs
No | Group Name of Traffic Signs Shapes Codes Notes
Regulatory (Banning) Signs | Circular 101 to 139
Warning Signs Triangle 201 to 246
3 | Command Signs Circular 301 to 309
Guide Signs Rectangle/Square 401to 447 | For conventional roads, applying
A 22TCN-237-01
For Freeways and Expressways,
applying 22TCN-331-05
5 | Minor Signs Rectangle/Square 501 to 509

Source: VITRANSS 2 Study Team

Size of traffic sings are regulated in 22TCN-237-01 as below.

.

Figure 2.9.1

Size of Signs

D

AU | la v

45’

B

Design Speed. km/h

Circular Sign

Outer Diameter, D, in cm

Width of outer Red circular strip, a in cm

Width of Red bar, b in cm

Signs

Up-side-down Triangle

Edge length, aincm

70

Width of outer Red strip, b in cm

Octagon Signs

Outer Diameter, D in cm

60

With of outer White circular strip, b in cm

o »

Triangle Sign

Edge length, Ain cm

With of outer Black strip, B in cm

Chamfer radius of angles, R in cm

g Lo

Source: 22TCN-237-01

In case of the design speed higher than 60 km/h, all dimensions of signs shall be multiplied
by responding factor as following table.
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Table 2.9.2  Multiplied Factor for Different Design Speed

: Design Speed (km/h)
TyPeolSIans 1150120 [ 80100 60~80 <60
- Regulatory Signs
- Command Signs 1.75 15 1.25 1
- Warning Signs
- Guide Signs 2.0 2.0 15 13

Source: 22TCN-237-01

Details of guide signs on freeways and expressways are regulated in 22TCN-331-05 with
the key points as follows:

(&) Number of Guide Signs: 15 coded from 450 to 464

(b) Color: Letters, Numbers, Figures: White on Green Background, Outer strip: White

(c) Requires for Guide Signs:

(i)

(if)
(iii)
(iv)

Sizes of Letters, Numbers and Symbols should be large enough to ensure that
drivers can clearly see and read all within the distance of 150 m to the sign.

Words on signs must be succinct and easily understandable.
Light Reflective Materials

At interchanges, the guide signs should be located to ensure that driver can
recognize ten second eatrlier.

(d) Size of Guide Signs — Font Style and High of Letters:

(i)

(it)
(iii)

(iv)

v)
(vi)

The dimension of sign’s content (Letters, Numbers and Figures) should be
specified first. The size of sign shall be determined later.

Name of places, streets, routes and notes must be written in CAPITAL LETTERS.

The Guide Signs should be in bilingual (Viethamese and English) and Font of
Vietnamese words should be two times higher than English words.

High of Vietnamese letters varies from 300 mm to 500 mm (corresponding to Sign
Distance from 250 m to 400 m).

The space between words should be equal to letters’ high of the same line.

Line spacing between Vietnamese line and English one should be three fourth of
English letter’'s high.

(vii) Spacing to all sign edges should be equal to Vietnamese letter’s high.
(viii) All lines should be justified CENTER

Figure 2.9.2 Sample of Sign Board in 22TCN-331-05

Source: 22TCN-331-05
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(e) Outer Strip Dimensions:
(i) Wwidth: 50 mm for signs equal or larger than 3000 x 1000 mm, 30 mm for other
cases

(i) Chamfer radius of outer strip should be one eighth of the shorter dimension of sign
and should be not less than 300 mm.

2.10 Roadside Rest Facilities

The Highway Design Specification of TCVN 4054-05 recommends that the rest and
parking facility are provided along the highway which has design speed of more than 60
km/hour.

Table 2.10.1 Recommendation for Provision of Rest/Parking Space in TCVN 4054-05

Facility Size Description

e Recommended area : 3,000 m?

Small Space o Interval of Location : 15 km-30 km

o Recommended facilities : parking facility, toilet, rest area, restaurant, etc.

e Recommended area : 5,000 m?

e Interval of Location : 60 km-100 km

Large Space  Recommended facilities : parking facility including truck and bus, toilet, rest
area, restaurant, medical station, gasoline station, vehicle maintenance
station, commercial shopping facility, etc.

Source: TCVN 4054: 2005 “Highway — Specifications for Design”

Current available rest facilities and its capacities are listed in table below.

Table 2.10.2  List for Large Size Roadside Rest Facility

Location Facilities
Name Total Area | Total investment Car
Road Province Restaurant Room 1 Shopping Car pgrk Fugl ATM 1 maintenance Car
(capacity) (capacity) } station - wash
Tan Lac (by JICA) NR6  Hoa Bih 5 0002 IMVND nevyly completed in the year 2008, so far only car park, local product shopping, fast food are
' available
newly completed in the year 2008, so far only car park, local product shopping, fast food are
Ninh Binh (by JICA) NR1 iNmhBinh | 5000m’ MDY P Y yearp P PP
' available
newly completed in the year 2008, so far only car park, local product shopping, fast food are
BacGiang(yJCA)  [NR1 {BacGiang | 5000m’ MDY P Y yearp P Ppng
' available
Binh An NR20 {QuangNam | 15000m’ 16 BVND|under construction with the fund from SASAKAWA Peace Foundation (Japan)
. 2,000 70-80
2 )
Van Map NR1 1Tien Giang 7,000m 14 BVND peoples no yes buses no no yes yes
. ) 800 )
Bu Dang NR 14 iBinh Phuoc 14,000m 15BVND peaples 2 yes 6,000m no no no no
Tan Phu NR20 {Dong Nai 3.3ha 70BVND| 4500m* | 24 1 800m’ yes yes
. A 750
Mai Linh Ca Na NR 1A iNinh Thuan 20ha 150BVND seals yes yes yes yes 1 yes yes yes
Mai Linh Cai Be NR1 {Tien Gian 4ha 7,000 es es es es es es es
Y peson/day y y y y y y y

Source: VITRANSS 2 Study Team
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Figure 2.10.1 Example of Rest Facilities

Tan Phu Rest Facility in Dong Nai Province (NR 20) Mai Linh Ca Na Rest Facility
Song Khe rest facility in Bac Giang Province (by JICA) Tan Lac rest facility in Hoa Binh Province (by
JICA)

Source: VITRANSS 2 Study Team

There are two facilities invested by Mai Linh Group. Details are described in below.

(i) Cai Be rest facility in Tien Giang Province: total area is 4 ha, main services: petrol
station, restaurant with capacity of 6,000-7,000/day, actual number of customers
since April 2009 is 3,500.

(i) Ca Narest facility in Binh Thuan Province: total planed area is 20 ha with major items
as Fast Food restaurants with 500 seats, Tourism restaurant with 250 seats, Rest
room area with facilities for handicapped peoples., Local Specialty Shop, Petrol
station, Workshop for vehicle maintenance, Motel, Massage and Relax services,
Information Center, ATM, Administration Section, etc. This facility can accommodate
for 1000 person/day.

Future plan for rest facilities development by Mai Linh Group is to build 50 facilities along
the roads where Mai Linh Express buses operate.

At this moment, the list below shows the rest facilities where Mai Linh Express buses
usually stop.

() Cai Bé rest facility (Tién Giang)

(i) Van Map restaurant (Tién Giang)

(iii) Quan Minh Khai restaurant (Séc Trang)

(iv) Hwng Phat 2 restaurant (Péng Nai)

(v) Sai Gon Tourist Madagui (LAm Déng)
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(vi) Bu bang rest facility (Binh Phudc)
(vii) Hoa Bao restaurant (BakLak)

(viii) Sai Gon restaurant (DakNong)

(ix) Ca Na rest facility (Binh Thuan)

(x) Bao Phuc restaurant (Pha Yén)

(xi) Sao Mai restaurant (Binh Bjnh)

(xii) Thanh Tam Tam restaurant (Nghé An)
(xiii) Thanh Xuén restaurant (Ninh Binh).
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2.11 Tourist Information Facilities

There are information kiosks in Hanoi city shown in photo right. This kind of information
kiosk can be installed and managed by the provincial people committee or department of
tourism.

Figure 2.11.1 Information Kiosk in Hanoi

Source: VITRANSS 2 Study Team

Recently, many private investors such as private companies are investing in information
kiosk.

This kind of information kiosks is available only in bigger cities or tourist sports.

This system has the inquiry function for searching shops and public facilities and provides
possible route for arriving. It seems that this database is kept in each kiosk, not connected
with other networking.

It is reported that even in Hanoi many information kiosks was installed during APEC senior
officials meeting in Hanoi in 2006, however, due to poor maintenance and management,
many of them are broken.
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2.12 Background Issues of ITS and Verification of the Goals

From the discussion of several current conditions/ situation regarding to intelligent
transport system (ITS) on inter-city expressway in above, background issues which should
be paid attentions are discussed in this section.

(1) To Increase Efficiency of the Operation of Inter-City Road Transportation
Systems Throughout the Country

According to the expressway network development plan described in Figure 2.2.1, different
financial sources and operation bodies might take their network. From the view of road
users, once road is connected, they want to drive smoothly without any obstructions and
different regulation and operational level.

In this context, future expressway network should be operated in order to realize smooth
and efficient road transportation, such as reducing of traffic congestion and wasting time at
toll gate, securing the weather condition, by the solution of ITS.

(2) To Assist in Reducing Travel-time Loss for Inter-City Passenger Transport

Once inter-city expressway network are developed, it is expected that long distance
passenger travel will be generated more than as it is. At this moment, the inter-city buss
from Hanoi to HCMC requires about 38 hours with 15 % of total for resting and replacing
drivers, and sometimes the loss of delay caused of lack information of weather forecasting
and traffic accidents.

In the future, ITS solution can help the reducing travel-time loss by providing the sufficient
information regarding to the weather conditions and its forecast and to traffic accidents and
its restriction.

(3) To Assist in Reducing Travel-Time Loss for Long-Distance Freight Transport

Once inter-city expressway network are developed, it is expected that long distance freight
transport will be demanded, not only north-south connection and international connections.

As we discussed before, fright operator tends to manage their cargo vehicles for punctual
operations. Therefore, they are keen to know the proper road conditions to choice and
decide their suitable operation schedule.

In the future, ITS solution can help the reducing travel-time loss by providing the sufficient
information regarding to the weather conditions and its forecast and to traffic accidents and
its restriction.

(4) To Assist in Providing a Sufficient Capacity of the Road Network for the Sharp
Increase in Vehicle Ownership

In accordance with the development of expressway, it is also expected that number of
vehicle ownership will increased. The main report in VITRANSS 2 study shows their
estimation results for traffic demands in future, so that the geometrical cross-section layout
and alignments shall be designed properly in general. However, toll gate system, travel
information provision system and warning provision system may affect traffic volume
capacity in future.

In this context, ITS solution should provide in order to secure the traffic volume capacity at
toll gate and to control at traffic congested section and traffic accident occurred with the
increased traffic demands.
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(5) To Develop a High Selectivity of Inter-City Road Networks in Case of Traffic
Accidents and Natural Disasters

Once inter-city expressway network are developed, these expressway are laid along to
national highway. It means that the road network will have redundancy by double network.

Therefore, expressway should have functions for select routes when expressway is closed
due to traffic accidents or natural disasters. ITS solutions will help provide these
information to drivers for their decisions.

(6) To Allow Prompt Action for Accidents by High-Speed Vehicles and Prevent
Incidental Congestion

As shown in Figure 2.4.1, the fatality rate of traffic accidents is still increasing. In future, the
expressway may cause more serious traffic accidents because of high speeds of vehicles.
If there are not proper treatments when traffic accidents happened on expressway, it may
induce traffic congestions and multiple accidents.

Therefore, expressway operator should establish the suitable and prompt system to
manage the incident observation, sending rescue vehicles and command/ communicate
with relevant agencies with ITS solutions.

(7) To Allow a Speedy and Highly Reliable Border Crossing

Recently, there are boomed of international transportation among GMS countries and
China. The development of expressway network is expected to stimulate more these
demands. In this context, there are many efforts and discussion to ease and save border
crossing time.

Therefore, if some of ITS solution can treat information on vehicle registered data and
related border crossing, it can help realizing more speedy and high reliable border
crossing.

(8) To Develop a High Level of the Backbone Transport between the two Major
Cities of Hanoi and Ho Chi Minh

As it is already known, Hanoi and HCM are biggest two economic poles and they are
starting communicating each others for passenger and freight transports. The
development of expressway will be as a backbone road infrastructure to deliver all of
purposes and essential roles for economic developments in Vietnam.

In this context, the expressway should be installed the ITS solutions for ensuring sufficient
and effective functions.

(9) To Reduce the Number of Stops and Accelerations of Vehicles on the Inter-City
Road Network

At the connection point where different operator has each section, the barrier might be
installed for collecting and issuing the tickets, so that it affects not only vehicle operation
costs and environmental impacts.

For the purpose of reducing the number of stopping and accelerations, the free-flow type of
toll collection is thought to be the one of solutions. These points should be aware for the
selection of ITS solution in Vietnam.

(10) To Promote Industries such as Tourism through Improving the Conditions of
Inter-City Roads
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In the recent years, the number of foreign tourists is increasing because of tourism
attractions including urban-based tourism attractions, cultural and historical heritages,
minority peoples living in inland areas, etc. In addition, the humber of foreigners who stay
business in Vietham is also increasing and they also do sightseeing on holidays,
contributing to tourism industries.

ITS solution may possible to help tourism industries if suitable tourism information can be
provided to drivers at rest facilities, also through ITS equipments.

(11) To Create a Market Aimed at Strengthening International Competitiveness of
Information and Telecommunication Industries

IT and communication industries are important for industrial development because
developing countries such as Vietnam can catch up with other countries in these industries.
With regards to the industrial field of advanced transport system, the system itself can be
developed by assembling available materials and equipments in the market.

Furthermore, its operation can create new business in IT and communication industries.
ITS can be regarded as a means to develop market for strengthening international
competitiveness of IT and communication industries.

(12) To Allow Good Accessibility and Mobility around Metropolitan Areas with a
Concentrated Population

Inter-city expressway network shall connect urban road network. Therefore, the
information of traffic congestion and accidents on both road should be shared not only road
operators and drivers. ITS solution should help providing useful information at required
place on each section.

The background issues aforementioned are correlated to the goals of ITS shown in
Chapter 1.

Table 2.12.1 Background Issues Correlated to Goals of ITS

Goals of ITS
Increase operational efficiency of | e To increase efficiency of the operation of inter-city road transportation

Background Issues

transportation system

systems throughout the country.

Provide smooth and punctual
transport

To assist in reducing travel-time loss for inter-city passenger transport
To assist in reducing travel-time loss for long-distance freight transport
To assist in providing a sufficient capacity of the road network for the
sharp increase in vehicle ownership

To develop a high selectivity of inter-city road networks in case of
traffic accidents and natural disasters

Improve safety and security of
transport

To allow prompt action for accidents by high-speed vehicles
To allow a speedy and highly reliable border crossing.

Enhance convenience and comfort
of transport

To develop a high level of the backbone transport between the two
major cities of Ha Noi and Ho Chi Minh.

Lower energy consumption and
environmental costs

To allow prompt action for accidents by high-speed vehicles and
prevent incidental congestion

To reduce the number of stops and accelerations of vehicles on the
inter-city road network.

Activate industries by developing
advanced technologies

To promote industries such as tourism through improving the
conditions of inter-city roads

To create a market aimed at strengthening international
competitiveness of information and telecommunication industries.

Secure smooth access to the urban
arteries

To allow good accessibility and mobility around metropolitan areas with
a concentrated population.

Source: VITRANSS 2 Study Team
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3 ITS USER SERVICES AND ROAD MAP

3.1 General
Priority/intending ITS user services are proposed in this chapter.

e Traffic information/control

 Non-stop toll collection Priority ITS User Services

e Heavy truck control

* Inter-city bus assistance } Intending ITS User Services

e Convenient parking assistance.

The ITS user services to be cooperated in urban areas are subsequently proposed, such
as road pricing. The effects provided by the services are assembled in a table related to
the goals of ITS. The proposed services are finally organized in the road map of ITS with
three stages of implementation and the main objectives of each stage are clarified.

3.2 Priority ITS User Service 1: Traffic Information/Control

(a) Service Descriptions: This service provides accurate surveillance of traffic conditions
on expressway and adjacent arterial roads by monitoring at roadsides and actual runs of
probe cars. This service assists prompt action of the road operator and the emergency
vehicles by notifying of traffic accidents, broken-down vehicles and other obstacles.
This service allows drivers en route and in advance to avoid the influence of the incidents
by providing accurately updated information. This service also allows appropriate
interchange/route selection by providing drivers en route with information; such as
crowdedness and travel-time. This service makes it possible to measure actual traffic
volume continuously.

Figure 3.2.1  Traffic Information/Control

HANOI - NINH BINH [
TRAFFIC ACCIDENT B
CONGESTED |

Source: Southern Vietnam Expressway FS by JETRO
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3.3

3.4

Priority ITS User Service 2: Non-stop Toll Collection

(@)

Service Descriptions: This service enables toll collection without stopping vehicles:
ETC (Electronic Toll Collection). This service relieves bottlenecks at the tollgates and
allows smooth incoming and outgoing at the interchanges. This service reduces the
number of tollbooths and solves the problem of land acquisition for the tollgates in
suburban areas where traffic congestion will become an issue in near future. This service
realizes simple vehicle inspection at the border crossings, and provides the time of
vehicle passage at the tollgates. Computerized toll management can vastly reduce
uncollected toll revenue due to the failure in counting/classifying vehicles and can realize
appropriate sharing of the toll revenue among different road operators.

Figure 3.3.1 Non-stop Toll Collection

Source: Southern Vietnam Expressway FS by JETRO

Priority ITS User Service 3: Heavy Truck Control

(@)

Service Descriptions: This service eliminates overloading of heavy trucks by
automatically weighing vehicles in motion at interchanges. It restrains damage to the
road structure and extends its durable lifetime. This service restrains congestion caused
by heavy trucks and allows freight trans-port to improve safety by eliminating overloading.
This service allows prompt action of the road operator at the occurrence of serious
accidents caused by heavy trucks and hazardous-material trucks and appropriate vehicle
operation by keeping track of the trucks on the expressway network.

Figure 3.4.1 Heavy Truck Control

Source: Southern Vietnam Expressway FS by JETRO
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3.5 Intending ITS User Service 1: Inter-city Bus Assistance

(a) Service Descriptions: This service keeps track of the bus on the inter-city road network
and reduces the time waiting for buses at home, in the hotels or at the bus-stops by
providing bus operation information. This service facilitates automatic bus fare collection
by touch-and-go. This service enhances convenience in use of the inter-city buses. This
service can promote the use of inter-city buses for the motorbike riders and can reduce
the number of traffic accidents caused by unreasonably long drive of motor-bike.

Figure 3.5.1 Inter-city Bus Assistance

e d

Source: Southern Vietnam Expressway FS by JETRO

3.6 Intending ITS User Service 2: Convenient Parking Assistance

(a) Service Descriptions: This service allows drivers to conveniently park at rest areas on
the inter-city road network by providing information of parking availability for the drivers en
route and automatic parking fee collection. This service facilitates automatic fare collection
also for the payment of commercial/amusement establishments by a single IC-card.
That enhances the amenity of the rest area and the roadside facilities, and can promote
the drivers to enjoy long-distance drives using the inter-city road network.

Figure 3.6.1 Convenient Parking Assistance

[®]
o | e
ol
!
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'.,é' e
DIy

Source: Southern Vietnam Expressway FS by JETRO
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3.7 ITS User Services to be Integrated in Urban Areas
1) Traffic Information/Control

() Service Descriptions: This service, aforementioned as that on the inter-city road
network, is to be provided also on the arterial road networks in urban areas. Traffic
information shall be exchanged between the centers of the inter-city road network and of
arteries in urban areas.

Figure 3.7.1  Traffic Information/Control

Source: Southern Vietnam Expressway FS by JETRO

2) Road Pricing

(a) Service Descriptions: This service charges the vehicles for entering certain zones with
air pollution or certain streets with heavy congestion in urban areas, in order to manage
the traffic demand and promote selecting and using the appropriate means of transport.
The charge is conducted using the method integrated with ETC on the inter-city road
network: ERP (Electronic Road Pricing). This service disseminates serious worsening of
the roadside environmental conditions to the drivers even from a long distance to urban
areas.

Figure 3.7.2  Road Pricing

Source: Southern Vietnam Expressway FS by JETRO

3) Inter-city Bus Assistance

(a) Service Descriptions: This service, aforementioned as that on the inter-city road
network, is to be provided also on the arterial road networks in urban areas. This service
allows an integrated fare collection and discounts for pooled amount of the parking fee
and the public transports, and can promote park-and-ride in urban areas.
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Figure 3.7.3 Inter-city Bus Assistance

()
e
Ll

im $

Source: Southern Vietnam Expressway FS by JETRO

4) Convenient Parking Assistance

(&) Service Descriptions: This service, aforementioned as that on the inter-city road
network, is to be provided also on the arterial road networks in urban areas. This service
allows drivers to convenient park in urban areas by providing information of parking
availability for the drivers en route and automatic parking fee collection.

Figure 3.7.4  Convenient Parking Assistance

Source: Southern Vietnam Expressway FS by JETRO

3.8 Distribution of ITS User Services

Distribution of the ITS user services is shown below. In the first stage, ITS implementation
shall focus on the priority user services, and that are to be extended in the later stages.

Figure 3.8.1 Distribution of ITS User Services

Traffic Information/Control
Non-stop Toll Collection
Heavy Truck Control

Road Pricing

[ Inter-city Bus Assistance | =,

| Convenient Parking Assistance | e
I $ -
Connecting Sections  Intending ITS User
e S

I etvices

Urban Arterial Road Network <——f—— Inter-city Road Network
(Mainly the Expressways)

Source: VITRANSS 2 Study Team
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3.9 Effects of ITS User Services

Introduction of the ITS user services brings the effects and aids in the goals of ITS as
below. (see Appendix 3 and Appendix 4.)

Table 3.9.1  Effects of ITS User Services

ITS User Services = &
£ | s S §
S|8|s|8|<%
s5|3|5|8| 8
EIS|915|8 o
|2 |8|a2a|=|5
clglelg|g2|&
E|12|8|a| 8|3
Goals of ITS and Effects | 22|12 8| &

Increase operational efficiency of transportation system X X X X X X

¢ Increase number of passengers of a vehicle X X

¢ Reduce administration and regulatory cost X X X

¢ Reduce infrastructure operating cost X

e Reduce vehicle operating cost X X

e Increase man-power savings X X X X

Provide smooth and punctual transport X X X X X

e Increase lane carrying capacity X

e Increase lane carrying capacity at tollgates X

e Reduce incident related capacity restrictions X

e Reduce exposure to accidents and incidents X

e Reduce number of stops X

e Reduce queue length X

o Reduce queue length at tollgates X

o Reduce queue length at parking gates X

e Increase travel time savings X

¢ Reduce traffic volume X

o Reduce vehicle hours of delay by insufficient acceleration X

e Remove unnecessary vehicle kilometers by bewildered vehicles X

Improve safety and security of transport X X

¢ Reduce incident severity preventing secondary accidents X

e Reduce number of security incidents on freight transport X

¢ Reduce time between incident and response X X

Enhance convenience and comfort of transport X X X X

¢ Reduce congestion and incident-related delay X

o Reduce inter-modal transfer time X

¢ Reduce individual travel time X X X

o Reduce individual travel time variability X X X

¢ Increase time for leisure and business X

e Promotes use of public transport X X

Lower energy consumption and environmental costs X X X

e Reduce emissions including carbon-dioxide X X X

Activate industries by developing advanced technologies X X X X X X

Secure smooth access to the urban arteries X X X X

Source: VITRANSS 2 Study Team
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3.10 Road Map of ITS for Inter-city Road Network

Time period for ITS implementation on the inter-city road network in Vietnam is to be divided
into the following three stages:

() 1% Stage: upto 2015

(i) 2" Stage: from 2015 to 2020

(i) 3" Stage: from 2020 to 2030.

The implementation of the three priority ITS user services shall be started in the 1% stage:
(i) Traffic information/control

(i) Non-stop toll collection
(iii) Heavy truck control.

The implementation of the following two intending ITS user services are to be started in the
2" stage:

(i) Inter-city bus assistance

(i) Convenient parking assistance.

Aiming at the goals aforementioned in Chapter 1, the road map of ITS for the inter-city
road network is summarized as below.

Figure 3.10.1 Road Map of ITS for Inter-city Road Network

20156 2020 2030
o Stage nd Goals of ITS
—— = ——i—»
e S

Priority Provide Smooth &

ITS User Punctual Transport
Services . .
on the inter- ' Improve Safety &

city Road Security of Transport

Enhance Convenience &
Comfort of Transport

Inter-city Bus

Lower Energy Consumption &
Assistance

Environmental Costs
Other Convenient

ITS User Services : : : : :
onuthe inter-city Parking Assistance [EEEERE Activate Industries by

Road Network - Developing Advanced Tech.
& in Urban Area

Road Pricing 7] Secure Smooth A.ccess
(to be cooperated) | _ to Urban Arteries

Source: VITRANSS 2 Study Team

Main objectives of each stage are clarified as shown in the following three tables. The
itemization in the tables are responding to the priority and intending ITS user services.
Discussion in and after Chapter 4 is focused on the priority ITS user services whose
implementation is to begin in the 1st stage as shown below.
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Table 3.10.1 Main Objectives of ITS in the 1st Stage

Source: VITRANSS 2 Study Team

Table 3.10.2  Main Objectives of ITS in the 2nd Stage

Source: VITRANSS2 Study Team
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Table 3.10.3 Main Objectives of ITS in the 3rd Stage

Source: VITRANSS?2 Study Team
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