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5) Institutional Effects
A transport plan, however good and effective
theoretically must be acceptable to the Johoreans.
If it is.unacceptable to the residents then there
is no point in proposing it. This will also be

taken into account in the study.

Alternative Road Network Plans

Committed Projects

The déveIOpment projects within the Study Area to
which commitment has been made prior to the formation

of the transport plan are as follows:

- Toll Expressway

Johor Bahru - Pasir Gudang Port Access Road

ITmprovement of Federal Route 1

Improvement of BEast Coast Federal Route

Improvement of West Coast Federal Route
Senai Airport Access Road

Kulai - Kota Tinggi Road

pontian Agricultural Road

Johor Tenggara Roads

.

Airport Access/Kempas Road

PR TR e S Ve S R I < TR & TR o S

*

Sungai Danga Road
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Tabie 4.2  Relationship between Strategic Measures and
Implementation Timing

Short-Term Longer-Term

1. Effective Use cof Existing Transport
Facilities : '

2. Effective Use of Passenger Car

3.. Improvement andsor Expansion of Bus
Transport System

4. Introduction of Innovational Bus
and/or Public Transport System

5. Traffic Restrainls

6. Traffic Engineering and Manage—
ment

7. Road Improvement and Construction 1’

. High pricrity ® Low priority



Committed Projects of Study Area

Fig. 4.1
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Network Configuration

The appropriate network configuration for any urban
area should be one which gives due consideration to the
size, functionality and form of the city in question.

It must accommodate the natural conditions and_énvironw
ment of the area, the climate, the pOpulation, distribu-
tion, and social environment of the residents and the

nanner of land use predicted for the area.

¥or the Study Area, the following patterns are
proposed: '
a. In the municipality of Johor Bahru, a predomi-
nantly radial and ring pattern.
b. In the Pasir Gudaﬁg Cdrridbr, a ladder pattern.
¢. In the rest of the Study Area, a combined pat-

tern.

A radial and ring pattern concentrates traffic in
the C.B.D. Nevertheless, the connected regional towns
would benefit from the growth'of the C.B.D. and sﬁare
in its development. The ladder pattern can be éeen in
those parts of the city which have been éonscidusly de-
signed, for example, the housing schemes of Taman
Sentosa and Taman Pelangi. The advantage of this kind
of pattern lies in its ability to provide a series of
alternative routes as a conseguence of its sguare road

network system;

The illustrations below show the conceptual plan
of the road network in the Study Ares.
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Fig. 4.2 Concopt of Road Network
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3 Proposed koad Network

The Ztudy Team éuggests that the roads he classi-
fied into six (6) categories according to their func
tions. The following are the definitions of the

categories,

1y Expressway

Expraegssway is a divided highway for through
traffic with ful or partial control of access.
The design is for long trip, continuous route traf-
fig, and a high design speed are required. General-
ly, there are grade separations at major inter-

sections.

2) Primary Distributors

These roads are designed to provide a high
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level of service and a large traffic capacity since
they are used to distribute long trip, inter-city
and - intra-city traffic. All long~distancé traffic
to, from and within the town should be channelled

to these distributors,

3) District Distributors

These roads distribute traffic within the main
residential, industrial and business districts.of
the town while forming the link between the primary
network and the roads within the surrounding areas.
Tt performs a vital functioh of accommodating maxi-
mum traffic movement during peak pericds and serves
the general circulating and land sexrvice functions

of the community during off-peak periods.

4y Local Distributors
Although these roadways are sometimes used for
traffic movements through the city, they are gene-
rally utilized for local circulating purposes within

the surrounding areas and form a necessary link bet-

waen district distributors and access roads.

5) Access Road

The major functicon of these roads is to give
direct access to residence, businesg, or land in.
the surrounding areas. These should be concentrated'

close together and through traffic kept to a minimum.

6) Bicycle and Pedestrian Path

These roads are used exclusively by pedestrians,
bicy c¢lists and riders of ﬁon—motorised'vehicles.
Cycling roads, (a mall) and shopping roads are in-
cluded in this category. |

Two optional road network plans, which take into

consideration the various local conditions, land use
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plan and network planning concept, are proposed as shown

in Fig. 4.3, 4.4, 4.5 and 4.6,
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Fig. 4.3 Alternative Road Network (Study Area) — Option 1
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Fig. 4.4  Alternative Road Network (MPJB) — Option 1
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\

Fig. 4.5 Alternative Road Network (Study Area) — Option 2
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Alternative Public Transport Plans

In orxder to create a better urkan transport system,
the fteam believes that public transport should be devel-
oped as well as the road system.

This is because the development of public transport
will contribute greatly to minimizing ehergy consump-
tion, reducing capital investment, using urban space

more effectively and achieving better social equity.
The main forms of public transport considered are:

a. extension of bus service area;

b. introduction of conventional bus tranSport
developments such as an exclusive bus.lane;

¢. introduction of an innovative bus transport
sYstem;

d. introduction of new transport systemS'suéh as
light rail transit, guideway transit and mono~.
rail system;

é. utilization of failWay for coumuters;

f, construction of bus/public transpdrt.

Based on these plans, the following options will be

examined.

Option 1: Developmeht cf Bus Transport System.
This strategy involves: '

1. introduction of an exclusive bus
lane;

2, extension of bus service areaj

3. construction of bus terminals.,

Option 2: Introduction of New Transport System.
This strategy involves the applicétion
of innovations in public transport.

.Bug routes would also be rearranged.

This strategy includes:

1. construction of new transport system;

2. rearrangement of bhus routes.
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Option 3: Combined plan involving the use of rail-
way by Commuters and the introduction of

a new transit system.

Traffic Control Measures

The aim of this measure is to limit the use of
vehicles. It may be applied to some or all vehicles in
the traffic flow. It may also be appliéd by time of day,

by direction of travel, or separately for vehicle type

or number of passengers.

Traffic control measures have been conventionally

used to achieve the following objectives:

a. to improve the efficiency of the traffic flow;

b. to assist road-based public transport operations;

c. to bring about environmental improvements;

d. to maintain an economic level of service on the
road network. '

These measures usually take the form of parking
control, pricing technique, ride sharing, restriction

of access measures .and pricing restraint measures.

1)  Parking Control and Cordon Pricing

These measures are centered around imposing
variable chargeé for the use of coﬁgested.roadways
to disdourége peak period commuting and supporting

' this disincentive by manipulating the supbly and
cost of parking in the C.B.D..

Tolls on the cordon lipe are varied so as to
. penalize drivers travelling alone in théir own
vehicles during peak commuting hours. (Cordon

prl01ng)

The supply and cost of parklng in the C.B.D.
are manlpulated for the same purpose. Parklng
space in the C.B.D. is reduced by prohlbltlnq an-

street parklng during peak periods.
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Ride Sharing

This measure reduces congestion by increasing
vehicle occupancy and consequently reducing the
number of vehicles used for commuting. This measure
includes prearranged carpools, vanpools, subscrip-

tion buses and sharing of taxis.

ggstriction of Access

This is designed to alleviate severe traffic
congestion in selected areas by restricting the
use of private vehicles within these arecas. Two
different approaches may be employed, that is traf-

fic cells and car free zones.
In.the'traffic study, the following options
will be evaluated economically. .

a. Option l: Parking Control .
b. Option 2: Parking Control and Cordon Pricing
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5-1 Evaluation Overview

1l General

One of the principal objectives of this study is
the formulation of a long-term plan to be used as a
framework for the envisaged changes. Thig study will
includes an evaluation of the following long-term

transport plan elements.

a. The master plan of the transport system
. Transport strategies

c. Identification of priority projects in the
transport system

2 EBvaluation Procedure

1} Evaluation Viewpoint
_ The evaluation is basically the result of
a comparative analysis of options, alternative
plans and projects aimed at determinihg which
_ones are superior. The.evaIuation of the proposed

plans and projects. includes the following:

a. economi.c analysis}

b. -finanqiél analysis;

o traffic-voluﬁé;

d. environmental impact;

e. devélopment considefation;'
f. soqial equity cdnsiderafion;
g. institutionalICQHSiderétion.

- 2) Procedure for Evaluétidn . |
The evaluation procedure is shoWn'in Fig.
5.1. However at'this stage, preliminafv.
evaluatlon is made on the basis of a prellmlnary

ratlng of each evaluation factor.'
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Fig, .1

Evaluation Procedure

Alternative Transport

Plans
' ! Y
Economic Financial Functional
Analysis Analysis 1 Suitability
| }
4

¥ ON % %

Evaluation from othex
Viewpoints :

Enviromeental Impact
Developnent Consideration
Soclal Eguity
Institutional

;

Overall Evaiuation

of

Alternative Transport Plans

Economic

Analysis

Economic analysis involves a comparison of

the costs of supplying transport services in

each plan and the benefits derived from these

services. -

The benéfitS'of each plan are then

compared w1th the: capltal cost requlrements te

determine: Wthh plan can be expected to produce

nore economic beneflts. This comparison is

expressed 'in

-ratios which

priority
The

a serles of benefit and/or cost

are used to determlne general

the varlous ‘plans.

net benefit in any . 51ngle year.or 20
years starting from 1987 to 2006 is calculated

as the balance of yearly beneflts as a proportion

of the capital costs.-

Alternatlve trangport plans w1Lh a p051t1ve

net beneflt can be regardod as economlcally

fea51ble.

based on
benefits

feasible

Slnce the economlc ratL of return is

51ngle year or 20 year comparlson.between

ahd'chts,

these plans are also considered

if the rate of return of. plans 15 over
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which is the current discount rate defined

by the Economic Planning Unit for use throughout

Malaysia in all public sector investments.

~ The value of the net benefit provides a

means of ranking the various projects.

4) Financial Analysis

There are two

one is an estimate’

transport services

(2) types of financial analysis:

of the cost of supplying the

in each plan in texms of the

national revenue, and the other is an analysis of

the cash flow of certain transportation services.

In this section, the latter type of analysis is

adopted.

5) Evaluation from Other Viewpoints

The following ratings are adopted for

comparative analysis:

a. Development
Congideration

b. Envirdnmental
Impact

c. BEquity

4. Institﬁtiohal
Consideration

Significantly effective

Moderately effective

Not significantly effective

:Net benefit

Benefit and disbenefit
balance

Netfdisbenefit

Net benefit
Beneflt and dlsbeneflt
balance_

Net disbenefit

Net"benefit

Benefit _
Net disbenefit

3 Cases for. Evaluation of Alternative Plans

The three {3y

factors to be con51dered in evaluat—

1ng alternatlve transport plans are: ‘road network,
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traffic control measure and development and improvem

ment of public transport system.

1) Road Network
The following three (3) types of road network

are considered in formulating alternative network

rlans:

a. Base Network
Existing road network in 1981 plus
committed roads which were presented in
Chapter 4.

b. Option I
Base network plus proposed roads as

shown in Fig. 4.6.

C. Option 2
Base network plus proposed roads as

shown in Fig. 4,3.

In order to formulate the priority projects
among the proposed roads, the following roads are
selected for evaluation:-

a. Road Project the base network plus Johor

Package.l . Bahru - Pasir Gudang Southern

Linkage. (Fig. 5.2)

b. Road Project the base network plus East
Package 2 Coast Road project.
(Fig. 5.3)
c. Road Project the base network plus Inner
Package 3 : Ring Road project.
- (Fig. 5.4)
d.  Road Project the base network plus widening
Package 4

of Jaian Tebrau to six (6)~

lane.

2) Traffic Control Measures

Two (2) measures for traffic control which



are thought to meet the goals are:

a. Parking Control : To control the traffic
demands of work trips by
reducing the number of
possible parking spaces
in CBD. (Plan 1),

b. Cordon Pricing : To control the traffic
demands by charging the
entrance prices to CBD.
(Plan 2).

Fig. 5.2 Johor Bahru — Pasir Gudang Coastal Road (Package 1)
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3)

Fig. 5.4 Road Project Package 3

Development and Improvement of Public Transport

System

ment

Four (4) types:of”public,transport improve-

measures are considered.

Base case: existing level of bus services.

Expansion of bus routes and extended bus

services

(Plan B): base network plus area

expansion of bus routes and extended bus

services,

Introduction of New Transit System (Plan N):

Plan B plus introduction of new transit

system between Johor Bahru and Pasir Gudang.

Introduétion-oﬁ Commuter Service to Malayan

Railway'(Pian M): Plan N plus introduction

of commuter services to Malayan Railway.

Table 5.1 Combinétion of Alternative _Pléns for Target Years 1990, 2000

Plan 1 (Par_king Control) plan 2 (Cordon Pricing)
Base Plan . ——
. i NTS plus . NTS plus
{without Bus Lane NTS Malayan Bus Lane NTS tiatayan
Contral) Railway . Railway
- (1-B) (1-N} _{1=M) {2-B) (2-0) (2-m)
Base . 1990 _ _ - = _ B
2000 -
Option 1 a0 2000 2000 2000 " 2000 2000 2000
Option 2 1990 - _ _ = R R
2000
Note : NTS is New Transport System
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652 Estimation of the Effects of Alternative Transport Plans

1" Traffic Assignment to Alternative Road Network Plans
(without Traffic Control)

In order to grasp the effect of the proposed
road projects the traffic demand in 2000 was assigned
to the alternative road networks identified in the
previous section. The results of traffic assignment
to the two options for an ultimate road network plan
are shown in Figs. 5.5 to 5.8.

In both cases the traffic volume in 2000 becomes .
three or four times the present volume on the pfimary
distributor. |

Compéring the results, the following findings
are noted,

a. With Optibn 2, the traffic volumes on the trunk
roads such as the southern linkage between Johor
Bahru and Pasir Gudang, Jalan Tebrau and Federal
Route 1 are heavier than with Optlon l, and con-
sequantly the congestlon will be more aggravated
(See Figs. 5.9 and 5.10). This indicates that
the total capacity of trunk roads is 1nsuff1c1ent
in Optlon 2. '

b, Due to the above-menticned shortage in road
capa01ty, long= trlp trafflc flows 1nto the dis-
‘trict or local dlstrlbutors such as Jalan Lankasuka,
Jalan Dato Jaafar and Jalan Pasir Pelangi with

Option 2.

c. Consequently there is more road congestion with
Option 2 than with Option 1 as shown in Table
5.2. 1In particular local distributors will

have worse traffic conditions with Option 2.



Fig. 5.5 Traffic Volume—2000 U!tirﬁate Road Network Plan
{(Option 1)
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Fig. 5.6 Traffic Volume—2000 Ultimate Road Network Plan

{Option 1)
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Fig. 5.8 Traffic Volume--2000 Uitimate Road Network Plan

(Option 2)
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122 Fig. 5.9 Degree of Congestion on Ultimate Road Ne'twork Plan in MPJB
(Option 1) :
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Fig. 5.10 Degree of Congestion on Ultimate Road Network Plan in MPJB
{Option 2)
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Table 5.2 Total Road Length by Congestion Degree

(km)

Case Type of Rocad Congestion Degree
0.75(0.75~1.0[1.0~1.25] 1.25
Expressway _ 81 66 4] 0
Primary Distributor 282 77 64 66
Option 1|District Distributor 420 38 53 | - 57
Local Distributor 287 124 26 166
Total 1,070 305 184 289
Expressway .79 68 41 0
Primary Distributor 277 60 70 77
Option 2| District Distributor 392 32 45 74
' Local Distributor 247 67 85 204
Total ‘ 995 227 | 247, 355

In order to examine the dlfferences in the options
in traff1c flow as a whole, several 1ndlcators such as
the total vehicle- kilometers, the total vehlcle ~hours,
the average travel speed and the total fuel consumption
were calculated for each case as shown in Table 5.3.

Compared with the base network prlan, both ultl—
mate network plans will 1mprove traffic conditions
according to every indicator.

Although there is no significant difference in
terms of total vehicle-kilometers or total fuel conh-
sumption, Option 1 provides a higher travel speed and
conseqﬁently'has lower total vehicle-hours than. Option
2.

The above findings are summarized as follows :

a. Option l'is'more compatible with_fﬁture traffic
demand if the functional suitability of each road
is considered; consequently it is more beneficial
than Option 2. ' '

Unless the Johor Bahru Coastal Road and the middle
linkage between Johor Bahru and Pasir Gudang are

constructed, undesirable traffic conditions such-



as greater traffic congestion on major roads and

traffic penetration into minor roads will be
incurred,

Table 5.3  Traffic Assignment to Alternative Network -- Without

Traffic Control

1990 - 2000
Base |Option 1l|Option 2| Base Option l|joption 2

Number of Trips 590,970| 590,270 520,270,074 95001,074 900 L074900

Vehicle -
Kilometers

('000 veh. kms)

10,603.8| 9,812.3| 9,788.2(20,076.0(20,241,5|20,191.8

‘vehicle - Hours

. . . 1,403, . .
('000 wveh. Hours) 614.7 208.4 280.6 | 2,403.7 98l.4| 1,345.5

Pravel Speed
{kms/hr)

17.3}. 47.1 34.9 8.35 20,6 . 15.0

Puel Consumption

('000 liter)

2,154.4 1,958.7f 1,953.9| 3,955.8| 3,901.9] 3,920.,2

b.

It is also noted that evén-with Option 1, several

sections on main roads such as Jalan Tebrau and

Federal Route One are expected to be overcrowded

under the base situation and will therefore
require the introduction of traffic control

measures .

Table 6.4 Traffic Assignment to Alternative Plans with
Traffic Control {Option 1} — 2000

: Plan 1 - .+ Plap 2:
Base Plan '

[w/S Control) | Plan 1-B Plan 1-N plan 1-# Plan 2-B |- Plan 2-W pPlan 2-M

Number of Trips

vehicle - Kilometers

20,241.5 20,134;3 19,864.3 19,658.5 | 19,865.9| 19,599.5 19,396,4
{*000 veh, Kms) . ) | o
vehicle - Hours - 1,263.5 1 1,258.0 1,232.4 1,201.4 1,241.6] 1,216.3 | .1,185.7
('800 veh. Hours) )
Travel ‘Speed 16.0 L 16.0 16.1 S 16.4 6.0 16.1 16.4
(kms /hour) - _ - IR
Fuel Consumption 3,901.9 3,846.4 3,831.0 3,805.3 3,766.80  3,737.6 3,698.9

{7000 liter)

1,074,900 | 1,042,800 1,032,900 1,025,200 | 1,028,900 1,019;132 lr011:534_ :

125

g .
3
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5-3 Benefit Estimates

1 Estimation Method

On the basgis of unit traffic cost and assigned
traffic volume on each of the links on the roads, the
benefits are estimated by using the network model.

The network model is as follows:

a. Time benefits
W WO
TB = Ekzizj Pijk (tljk - tijk ) vk
where :
TB : time benefit
Pijk 't passengers using k mode between zones
_ i and j
w .
tijk : travel tlme u51ng k mode between zones
" { and j in case of the project being
a implemented
wo : :
tijk : travel time using k mode between zones
i and j in case of the project being
implemented
bh. Savihg in runﬁing.costs
W WO w wo

RB = LIL (RCl]k - RCijk ) + (tijk - tijk ) FCijk

where i

RB :.sav1ng runplng costs _

RCijk : running cost of k mode between zones i
and ] _

FCijk : fixed coet of k mode between zones 1
“and

W : with the project _

WO : without the project

2 Results of Benefit Estimates for Alternative TranSport
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Plan

Baeed on the above-mentioned method, the benefitsg
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for the road network plans, the alternative tranSport
plans and the package of the road projectg are egtimated
and the results shown in Tables 5.7, 5.8 and 5.9,

respectively.

Table 5.7 Alternative Road Network Pian

(M$'000 in 1981 Prices)
Item 1950 2000
Time Saving 218,183 763,775
Running Cost Saving 386,375 737,029
option 1 Saving on Running Cost | 265,704 314,606
Saving on Fixed Cost 120,671 422,423
1 Total 604,558 | 1,500,804
Time Saving 179,412 568,253
Running Cost Saving 327,777 632,083
Option 2 Saving on Running Cost | 228,549 317,797
Saving on Fixed Cost 99,228 314,286
Total: 507,189 1,200,336

2000

(M$1000 in 1381 Prices)

Table 5.8 Benefit Estimates of Alternative Plans

Plan 1 Plan 2
Plan . Plan Plan Plan Plan Plan
i-8 1-N 1-M 2-B 2-N 2-M
vehicle Qwner
* Vehicle Operating Cost Saving 6,168 25,079 42,930 22;38? 41,175| 58,854
* Time Saving © 2,954 16,700f - 33,348 11,750 25,346| 41,779
* Gain/Less due to Diverted Traffic -532 8,928 12,612 -709 11,241 15,382
Sub-Total 8,550 50,707 83,890 33,428 77,762 116,015
Non Vehicle Owner
* Time Saving 179 5,958 9,264 €179 5,958 9,264
Bus Operators
* Operating Cost Saving/Loss -2,492 3,226 3,279 -4,495 2,156 2,136
‘NTS/Malayan Railway Operators
* Operating Cost Saving/Loss o| - -5,s78l -10,368 0] -5,578 -10,368
Net Benefits 6,367 54,313] 91,065 29,112| '80,298] 117,046




Table 5.9 Annual Benefits of Propbsed Road Projects 1990

(MS'000 in 1981 Prices)

Item - 1990

Package 1 Time Saving 68,092
JB - P. Gudang Rurning Cost Saving -12,805
Southern Linkage Saving on Running Cost ~-50,465
Saving on Fixed Cost 37,660

. Total 55,287
Eégkggg_g Time Saving 105{950_
JB Coastal Running.Cost Saving ~-28,924
Road Project Saving on Running Cost -87,522
Saving on Fixed Cost 58,598

Total 77,026

Package 3 Time Saving _ 17,292
Inﬁer Ring Y Runﬁin? ¢ost Savi?g ‘ 2;,905
Roads Project~ Saving on Running Cost 12,342
| | ‘Saving on Fixed Cost 9,563
Total | 39,197

Package 4 :TimefSaving 88,363
other Road Running Cost Saving 136,823
Projects Saving on Running Cost 87,951
| saving on Fixed Cost 48,872

Total 225,186

Note : 1/ Including Lofry Route

131
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5-4

Cost Estimates of Alternative Transport Plans

Based on the preliminary enginecering study, the

costs for the road network plans, the alternative

transport plans and the package of the road projects

are estimated and the results shown in Tables 5.10,

5.11 and 5,

12,

Table 5.10 Capital Cost Estimates of Road Network Plans

(M$'000 in 1981 Prices)

Road Network Plan
Ttem : -
Base Plan | Option 1 Option 2
Road Congtruction :
and Improvement 112,220 996,390 835,580
Intersection :
Improvement 0 41,500 41,500
Parking 48,500 48,500 48,500
Total 151,810 1,086,390 925,580
Note: WNo traffic control plan.
Table 5.11 Capital Cost of Project Road Package
' ”Project
lanes | Costs
; (M$ '000)
Package 1 | Johor Bahru - Pasir 2y
Gudang Southern 4 and 6 > 113,720
Linkage ‘
Package 2 | BEast Coast Road 4 ang 6 2/| 116,300
Package an = 115,450
Package 3| Inner Ring Road .
Packagel/ 4 /8,440
Package 4 | Other Roads '
Package - 556,030
Note: 1/ 1Including Lorry Route

2/ This means mainly 4 lane

lanes

but partially 6
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5-5 Economic Evaluation

1l Road Network Plansg

The alternative road network plans are evaluated
and the result is shown in Table 5.13.

Table 5.13 EmmommlndmﬂmsofNawom

A, Improvement
: Option 1 Option 2
Discounted Benefit (M$106) 3,395 2,779
Discounted Cost (M$106). 736 608
Net Present Value -(M$10°) 2,659 2,171
B/C Ratio 4.61 4.57
Internal Rate of Return (%) 35 33

Note: A Discounted Rate is 12%.

Thé economic indicators show that both of the
alternative network plans are economically possible.
However, Option 1 is more feasible. (Refer to Tables
'5.14 and 5.15),

2 Transport Plans

The alternative transport plans proposed in the
previous chapter are evaluated economically in this
section. .

Table 5.16 shows the results of the economic
analysis. For the yéar 2000, plan .2-N, which includes
cordon/érea pficing and introduction of a new transit
system, has the highest economic indicator among these
alternative plans. Next is plan l—N,.which.includes
parking control and introdiuction of a new transit

system,



Table 5.14 Benefit Cost Stream {Option 1) 1983 — 2007

(M$'000 in 1981 Prices)

Undiscounted

Discounted

vear ‘ Undiscognted Discounted
Cost Cost Benefit Benefit
1983 185,134 - 147,588 ]
1984 185,134 131,775
1985 j - 185,134 ~ 117,656
1986 185,134 105,050
1987 185,134 93,795 . ) .
1988 37,027 16,749 504,035 228,000
1989 37,027 14,955 552,013 222,949
1990 37,027 13,352 604,558 218,010
1991 37,027 11,9227~ $62,105 - 213,180
1992 37,027 10,644 725,129 208,457
1893 37,027 9,504 764,152 203,839
1994 37,027 B,486 869,746 199,323
1995 37,027 1,576 952,535 194,908
1996 37,027 6,765 . 1,043,205 190,590
1997 37,027 6,040 1,147,505 186,367
1998 37,027 5,383 1,251,258 182,239
1999 37,027 4,815 1,370,362 178,201
2000 37,027 4,299 1,500,804 218,584
2001 37,027 3,838 1,500,804 155,583
2002 37,027 3,427 1,500,804 138,914
2003 37,027 3,060 1,500,804 124,030
2004 37,027 2,732 1,500,804 110,741
2005 37,027 2,439 1,500,804 98,876
2006 37,027 2,178 + 1,500,804 848,282
2007 | 37,027 1,945 1,500,804 78,823
Totali 1,666,210 735,983 22,478,035 3,439,896

Table 5.15 Benefit Cost Stream (Option’ 2) 1983 — 2007

{M$'000 in 1981 Prices)

Undiscounted

Year _Discdunted Undiscounted Discounted
: Cost Cost - Benefit Benefit
1983 152,972 121,948 :
1984 152,972 108,882 L
1985 152,972 97,216
1986 152,972 86,800 N
1987 | 152,972 77,500 - ) R
_19280 30,594 13,839 426,917 193,116
1989 30,594 12,356 465,325 187,937
19940 30,594 11,033 507,189 182,897
1991 30,594 9,850 552,819 177,993
1992 30,594 8,795 502,554 C173,220-
1993 30,594 7,853 656,764 168,575
1994. 30,594 7,011 715,851 164,055
1995 30,5924 6,260 780,254 159,655
1996 .4 - --30,594 . -5,589 850,451 155,374
1997 30,594 4,991 926,963 151,208
1998 30,594 4,456 1,010,359 147,153
1999 30,594 3,978 1,101,258 143,207
2000 30,594 3,552 1,200,336 139367
2001 30,594 3,172 1,200,336 124,435
2002 30,594 2,832 - 1,200,336 :111,103
2003 30,594 2,528 1,200,336 99,199
2004 30,594 2,257 - 1;200,336 88,570
2005 30,594 2,018 1,200,336 279,081
- 2006 30,594 1,800 1,200,336 70,608
2007 30,594 1,607 1,200,336 . 63,043
Totalil,376,740 608,121 18,199,392 2,779,796
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Table 5.16  Economic Indicators of Alternative Transport
Plans
Plan 1 "Plan 2 _
Plan 1-N|Plan 1-M|Plan 2-N|Plan 2-M
Capital Costs
(MS103) 298,540 |511,320 308,180 521,200
Annualized Capital
Costg at 12% 35,825 61,358 36,982 62,544
(M$1.07)
Benefits (M$103) 75,232 | 91,065 | 80,298 |117,046
Net Present Value e ' )
(MS1.03) 39,407 29,707 43,316 54,502
B/C Ratio 2,10 1.48 2,17 1.87
?Z?e of Return 25.2 17.8 26.1 22.5

High Priority Projects

The high priority projects are evaluated economical-

ly and the results are presented in Table 5,17,

a. All the high priority projects are economically

quite feasible.

' b. From the viewpoint of priority, package 3 (Innex

Ring Road Project} has the highest economic

indicators.

Sengitivity Ahalysis

In order to examine the validity of the economic

evaluation shown above, a sensitivity alaysis was made

in this section. -

Since the estimated benefits are

obtained from the results of traffic projection which

have been forecasted on the basis of future distri-

bution patterns of population and employment in the

Study Area, the examination that how the benefitg

will change in accordance with the changes in the

population and employment distribution patterns were

undertaken.
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Population and Employment Distribution Pattern

The new‘distribution'patterns for the
sensitivity analysié'are shown in Appendix C
together with the original distribution patterns.

As recognized from the tabies in Appendix C,
the new distribution patterns adopted for the
sensitivity analysis are exactly equal to the
patterns of the Stratogy 4 defined by the
Structure Planning Unit,

According to the Structure Planning Unit,
this strategy is likely to be adopted in the
final stage.

The main difference between the two patterns

is
a) Population in the central area of MPJIB
b) Strategic employment creation in specific

zones such as zone F, zone J etc.

SensitiVity_on'the_Traffic Projection
The 0-D volume was aséigned'to the road net-
work case of Ontion l.to.%ihd the sensitivity of
traffics. _The'fesults are shown in Fig. 5.11.
Ccmﬁared with Fig.‘s.S, which shows the
results of traffic assignment based on the

original population and employment distribution

plan, the following findings can be théd.

a) -”Gehéra11Yf£he results of sensitivity analysis
cage aré;quite similér'to the résults;bf
the drigiﬁal case. The differénces in_thé
forecasted volume are léss than 15%.On thé
most road liﬁks except for theicentral area
of MPJB. | L

b) In the central area of MPJB, the eétiMated_
_Volumeé.are élightly'larger than the'original
case reflecting.higher pOpﬁiéﬁion'conCehtra4

tion in the area.
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Traffic Assignment — 2000 for Sensitivity Analysis

Fig. 5.1t
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The_cbmparison of the traffic sensgi-
tivity can be made between the original
plan and the plan for sensitivity analysis
in Table 5,17.

Table 5,17 Traffic Sensitivity

Year 1990 2000
T Original]Plan for|Original|Plan for
Performanced Plan | S/A Plan S/A
Total _ .
Vehicle+-Km 9,812 10,476 20,241 1 20,898
(x 1000y )
Total - . : .
Vehicle+Hour 280 340 981 1,486
- {xz 1000) :
: AVerage_ : '
. Running Speed 47.1 31.0 20.6 14
(Km/h) '

As a result of the compariébn the perform—
ances on Total Vehicle Km and Total Vehicle
Hour are not significantly different between

. the two plans,
3) Economic Seﬁsitivity _

'Based on the traffic projection, "the
economic benefits of the road network plan

of Option 1, were estimated as follows.

Table 5.18 Economic Benefits _
(M$'000 in 1981 Prices)

: Year ' SR
Benefits . -1990_ .?QQO
Time Saving | _ 147,460 /492,805
Running Cost Saving 320,956 | 603,957

‘saving on Running Cost | 239,400 331,400
Saving'on_FiXed.CoSt : 81,556 272,557
Total [ 468,416 | 1,096,762
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Consequently the economic sensitivity

was exanined as follows.

Table 5.19 Economic Sensitivity

Discounted Benefit (M$ million) 2,393
(digcount rate = 12%)

Discounted Cost (M$ million) 736
{discount rate = 12%)

Net Present Value (M$ million) 1,657
B/C Ratio 3.25
Internal Rate of Return (%) _ 30.0

Above results indicate that the network
plan of Option 1 is economically feasible
even in the case thét the population and
employment'distribution'patterns are same as
the Strategy 4 defined by the Structure Plan.

56 Financial Analysis

1) Introduction of New Trahsif System
Table 5.21 shows the results of the financial

analysis for intfoduction of the new transport
system. This capital cost is estimated aséuming a
light rail transit system, B _

| In the incéme statement, the fare revenue is
based on 20 cents for the first mile and 12 cents
for the second mile. Compared to the present bus
fare and the new transit system is about twice as
high.

Table 5.20 Economic Indicators of Proposed Road Projects

. Net - . .
: ; ; s Cost’ Present B/C ‘Rate of
?inigggs Ecgg:luc Annualiz-(Value in Ratio Return
: ed at 12% 1990 . in 1990 { in 1990
iMS‘QUU) (M5 '000) | {M$°000) (M5'000) . (%)

Package 1| Johor Bahru - Pasir Gudang

N Southern Linkage 55,287 {113,720 | 13,646 | 41,641 4.05 48.5
package 2 | Johor Bahru éoat Road . : -
"1 Project 77,026 155,450 | 18,654 | 58,372 4.13 | 49,6
Package 3| Inner Ring Road L .
9 Project 0 39,197 | 78,440 | 9,413 | 29,784 4.16 | 50.0

Package 4 | Other Roads Project 225,186 [ 556,030 66,724 158,462 3.37 490.5
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Based on this assumption, the rate of

return on investment is expected to be 7.4% in

case depreciation is excluded and 4.3% in case

depreciation is included. If the government is

prepared to create a lower interest fund for the

construction of the new transit system.

system can be introduced.

The

Table 5.21 Financial Summary of New Transit System 2000

including depreciation

(M$ '000)

Capital Investment _ 348,300
Congstruction of Infrastructure 222,000
Rolling Stock 126,300

Annual Income Statement in 2000 '

Operating Revenue 31,316
Passengérs 28;469
Others _ 2,847

'Operating Expenses 16,333
Annual Operation Cost 5,578
Depreciation 10,755

Net Opergting ihcome ‘ 25 738
excluding depreciation !

Net Operating Income . 14° 983
including depreciation "

Rate of Return _ 7. 4%
excluding depreciation

Rate of Return 4. 33

2) Malayan Railway

“Table 5.22 shows the results of the

financial analysis for introduction of commuter

services to the Malayan Railway between Johor

Bahru and KUIHia

The rate of return will presumably be low,

-theﬁ_the needs of the railway expansion could be

justified by the consideration on the national

development strategy.
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Table 5,22 Financial Summary of Malayan Railway

by the Year 2000

(M$ '000)

Capital Investment _ 213,980
Construction 121,600
Rolllng Stock 92,380

Annual Income Statement in 2000

Operating Revenue 9,164
Passengers 8,331
Others : 833

Operating Expenditure 10,917
Operating Costs 4,790
Depréciation 6,127

Net Income excludlng 4;374
depreciation

Net Inco@e %ncluding - 1,753
depreciation

Rate'of_Retﬁrn excluding 2.0

depreciation

Evaluation from Other Viewpoints

Tables 5.23 and 5.24 show the results of evalua-

tion from other viewpoints. From this'table the follow-

ing observations can be made:

a. Johor Bahru - PéSir'Gudang Southern Linkage should

be implemented in order to develop the corridor

between Johor Bahru and Pasir Gudang.

b. In order to promote more development in the rural

areas, the folloWing roads ought to be improved:

- FEast Coast Federal Road

- Senai - Ulu Tiram Road

~ Skudai - Pontlan Federal Road

- Seelong - Sg. Danga Road

c, In order to ensure soc1al equlty for -the urban

'poor, it is necessary to expand the public trans-

port system.
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Table 5.24 Comparative Analysis of the Proposed Transport Projects

-

3 4
_ = pr
& | 4 &
-l-jj-l-|'l o A |rd
5 518 a4 B8 g
BoMH HoHid 9
% WO P e by 4)*8 ﬁ 4
Pl I S ST (. B S v i I VR
o uid =420 gnlo
A EEE 415
8 O K E weE O & W
Public Transport Improvement
1. Expansion of Bus Route 0 1 0 1
2. Exclusive Bus Lane 0 1 0
3. New Transit System 1 0
4. Comnuter Service of
Malayan Railway 1 L v
Traffic Restraints
1. ?arking Control -1 0 0
2. Ride Sharing 0 0 | -1
3. Cordon Pricing Ce1 0 0

Note:

The values are defined in 5-1.2.
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5-8  Overall Evaluation of the Transport Plans

Based on the traffic study, economic evaluation,
financial analysis and evaluation from other viewpoints,

the following conclusions can be arrived at:-

1) Judged from the results of economic and financial
analyses, Plan 2-B, which includes Option:l of
the road network plan with'parking control and
area pricing and the introduction of a new transit
system, is the most feasible among various alter-

native plans.

2} On the basis of the financial evaluation and the
traffic study, it is concluded the a'néw-transit
system should be introduced between Johoxr Bahru
and Pasir Gudang by the year 2000. It is
suggested, however, that the new transit system
be re-examined by monitoring the development of
the Johor Bahru - Pasir Gudang corridor.

3) Judged from the results of the economic evaluation
and the traffic study, Option 1 is preferable to
Option 2 as an ultimate Road Network Plan. In
order to meet the needs of an increasing traffic
volume between the C.B.D. of Johor Bahru and the
entry point of the Toll Expressway and/or Pasir
Gudang, it is necessary to construct a central
linkage road in the Johor Bahru - Pasir Gﬁdang
corridor and to construct an east coast road in

MPJB or a second deck on Jalan Tebrau.

4) Based on the economic and financial analyses, the
traffic study and other criteria, the implementa-
tion of the follow1ng plans and projects should

be given high prlorlty
a. Road Cosntruction and Improvement

~ Johor Bahru - Pasir Gudang Coasta] Road

including w1den1ng Bakar Batu



- Expansion of Jalan Tebrau into six (6)-lane
road

- Inner RingIRoad including Lorry Rou-e

- Toll Expressway Access and E-st Coastal
Road of MPJR

- Senai- - Ulu Tiram Road

In addition, the following committed roads should

algo be given high priority:

- East Coast Federal Road from Port Access to
Kota Tinggi

~ Senai - Pontian Federal Road
- Seelong - Sg. Danga Road
Public Transport Improvement

- Introduction of Exclusive Bus Lane on Jalan
Tebrau

Urban Transport Terminal

- Bus TErminal and/or Integrated Passenger

MTerminal

- Lorry Terminal and/or Consolidatéd Freight

Terminal -
Traffic Engineering and Management

~ Traffic Dispersal/Circulation System in the
C.B.D. of MPJB '

Traffic Restraints

- Parking Control Scheme in the C.B.D. of
" MPJB ' '
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Recommended Overall Transport Plan

Policy and Strategy

The recommended - transport plan represents a
comprehensive structure plan for the transport system
in order to achieve the objectives_and goals mentioned
in Chapter 4. TIn order to accdmplish the recommended
transport plan, the following package of strategies
are recommended:-

. Effective use of existing trangport facilities

b. improvement and/or expansion of bus transport
system

C. Introduction of innovational bus and/or public

transport gsystem.

d. Traffic restraints

e. Traffic engineering and management
f. Road improvement and construction
g.- Expansidn of monitoring sYstem

The sched@ie'fdr implementation of each strategy

will differ since some strategies will'be'for short—

term actions, while others will be implemented as a
longer-term plan. The recommended implementation is

shown in Table 6.1.
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Table 6.1 Implementation Timing of EAch Strategy

Short-Term

Longer-Term

_ Actions Plan
1. Effective use of existing ® PR
transport facilities
2. Improvement and/or expansion e ®
- of bus trangport system
3. Introduction of innovational
bus and/or public transport . ®
system
4, Traffic restraint measure L ®
5. Traffic Engineering and
Management ® _9
6. Construction and Improve- ®
ment of roads o
7. Monitofing'System L ®

. High priority

® Medium priority

Low priority

Future Road Network

In order to achieve the identified objectives

.the future road network ‘which is the most likely and

feasible from the point of view of future land use

structure, future'traffic denand. and economic aspects

is proposed in Figs. 6.2 and 6.3.

The road network planned for Johor Bahru is

fundamentally a grid and radial road system while that

for other areas isg basioally a grid and ladder pattern.

Traffic Dispersal and Circulation Scheme

Since the great number of through traffic as

well as traffic coming from other areas will disturb

‘the traffic flow in the Central Business District

(C.B.D.} of MPJB, it will be necessary to disperse

these. Therefore, it is recommended that the follow-

ing package of traffic strategies be employed.
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Fig. 6.1 Traftic Dispersal Concept

Bus Lone / New Transit

Traffic
Circutation

Parking /

Control /Area Pricing
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2000 — Study Area

1]

Fig. 6.2 Recommended Road Metwork Plan
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Fig. 6.3 Recommended Road Network Plan in 2000 — MPJR
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Monitoring System

The conditions of a transport'system vary day.
by day and year by year. Since the projected traffic
demands change according to the assumptions made,
the monitoring system should be strengthened to review
the results of the study and to implement the recommend-
ed projects smoothly.

In ordexr to achieve thié, the following recommen-

dations are made,

1) Establish a Tranéport Consultative Committee
consisting of officials, planners and citizens.
The bodies involved shall be;

a. State'Economic Planning Unit (Chairman),

b.  State Public Works Department,

¢. State Traffic police,

d.  State, Town aﬁd'Country Planning'Department,'
e. ,'Municipélzcdﬁncil, |

f. Réad Tfansport Licensing Board,

g. transport:planners,

h, _citiééns;

2) Fstablish an Urbén Transport Plaﬁnihg and

' .Implementétion'Unit either in the State Public
Works Department or in the Municipai:Council.
The fbliowing staff will be réquired upon comple-
tion of.thé'project. | '

- Trdffic Engineer

__Higthyfand Civil Engineer

- Transport:Planﬁer

e R

- Transport Economist

3) Compiie data

Substantial amount of data is available,



but collection and compilaticon are timemconsuming
tasks. ALl data relating to demodraphy, land

use and transportation, should be collected and
compiled with the help of the staff to evaluate
and update this plan.

4) Introduce a Computer System
In Johor Bahru, few computer systems are
availablé. Therefore, the Study Team recommends
that a computer system be introduced to the State
Public Works Department in order to strengthen
~the monitoring system.

Long-Term _Transpbrt Plans

The long~term transport plans are concerned with
structural planning covering all transport systems
such as roads, bus transpoit, other public transports,
and urban transport facilities.

Construction and Improvement of Roads

The recommended plan seeks to make full use of

the existing road system to fofm an édequate road

‘system capable of serving the predicted traffic

demands. Thi% is accomplished by the following:

a. construction of new roads;
b. improvement of existing roads;
c. widening of grade~separatéd_interbhanges and

improvement of intersections.
Table 6.2 shows the réCommended roads to be
improved or constructed that will be_réquired'by the
year 2000 to meet future traffic demands._ '
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Table 6.2 Recommended R_oad Plan 2000

Estimated

_ _ Total
Number of | Kilometer-|Project
Projects age of Costs
Projects (M$ '000)
1. Tmprovement of 210. 2
Ex1st1@g Roads 30 996,390
2. Construction of
New Road 136.4
3. Grade—separatéd
Interchanges 19 - 41,500
4. Improvement of
Intersections 4 - 2,000

Table 6.3 shows each of the recommended roads to
be improved or constructed and Figs. 6.4 and 6.5 show
the interchanges and intersections to be improved and

constructed.
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Interchange and Intersection Plan (Study Area)

Fig. 6.4
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jon Plan (MPJB)}

Fig. 6.5
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Table 6.3 Construction and Improvement of Roeads

161

Number| =~ Total Tiength (Kms) Project
of . New Cons- Cost
La Impr
nes proved truction | Total (M5 106)
1| Johor Bahru - Pasir Gudang
Southern Linkage 4 & 6 1.8 12.2 - 14.0 113.72
4 83.50
2| B
ast Coast Road 486 2.2 7.5 9.7 | 109.904
4 ' 19.55
3 t
West Coast Road 486 7.3 0 7.3 | 32.26
4| Federal Route 1 in ' :
MPJB 5] lOiB _0 . 10.8 17.25
4 39.35
5| Jal Teb )
atan febrau 6 11.0 0 11.0 | 49.07
6| West Access to Toll 2 - 3.10
Express 4 6.2 0 6.2 le.54
7-] Inner Ring Road 4 1.8 3.3 5.1 58.97
8! Lorry Route 2 0 2.7 2.7 16.04
9| Jalan Tampoi 4 7.4 0 7.4 19.05
10! Jalan Yahya Awal 4 3.8 0 3.8 10.69
111 Jalan ggbun Teh and its 4 25 1.6 3.8 13.25
Extension .
12} Jalan Langkasuka and its 2 0 5.1 2.55
Crossing 4 5.1 0.9 6.0 20,06
2 1.00
13| Jalan Stu;gng Baru 4 2.0 0 2.0 5.26
. 2 : 1.00
14| Jalan Serampang 4 2.0 0 2.0 4.94
: . . 2 0.8 o 0.8 0.40
15| Jalan Pasir Pelangi 2 84| 2.2 0.8 3.0 | 12.25
16| Tampoi - Skudai Road 4 0 8.5 8.5 19.23
17| Pelentony Road 4 0 10.6 10.6 | 18,72
18] Masai Road . a | 14.8 | o 14.8 | -47.98
19| North South  Connectors 4 0 4.0 4.0 8.56
20 Joho; Bah?u u_P&Slr Gudang 4. o . 16.9 : 16.9. 91.16
Central Linkage : : .




le2

Table 6.3 Construction and Improvemant of Roads (Con{'d)

Number Total Length (Xms) Proiject
of Cost
Lanes |Improved New Cons- Total
P truction (MS 106}
21 | Road Improvement in 5 3.5 0 3.5 1.75
Taman. Century
22 | Road Improvement in New 5 5.0 0 5 o 3.60
Development Area
JB - Pasir Gudang '
Sub-Total 89.3 69.0 158.3 697734
' ’ ' ' 2 33.00
3 7 .

1 | East Cecast ¥Federal Road a 40.0 0 40.0 68.04
32 | Federal Route 1 4 13.6 0 13.6 | 23.50
33 [ Senai - Pengerang Road 2 26.3 17.8 44,1 81.07
34 { P. Gudang - Kota Tinggi 2 0 24.6 24.6 34 .55

Road o
35 | Port Access Extension 4 0] 8.4 8.4 44 57
3- G . . . . ]
6 Skuda; Pontian Federal 2 & 4 13.6 o 13.6 20 .00
Road -
37 | Seelong - Sg. Danga Road 2 27.40 0 27.40 10.96
38 | airport Access Extension 2 & 4 0 8.2 8.2 16.36
Quter Area Sub-Total 120.90 67.4 179.9 | 299.05
. — - -
Total 210.2 136.4 o 338.2 996, 39
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2 Improvement and Development of Public Transport System

1)

2)

Rationale
The overall evaluation suggests that the
public transport be improved and developed for

the following reasons:

1. to maximize the net benefits as a whole;

2. to‘maximize the benefits fOr‘lower—income
groups;

3. to maintain mobility even if restraining

measures on private cars are introduced;

4. to promote a lower-cost solution for trang-

port problems.

Reconmended Improvement and Development Plan

As a result of a careful examination of
present public transport conditions and predicted
public transport demands, the following improve-

ment and development plan are recommended:

1. introduction of exclusive bus lane;

2. introdﬁction of new transit system;

3. intfoduction mini-bus gystem;

4. establishment of a Bus Transport Committee;

5. expansion and impfovement of routes and
schedules; ' .

6. proviéioh of bus-stoPé_and bus.terminals}

7. provision and improvement of bus fleets.

Among these measures, some will be implement-
ed over a short-term period and others over a
long-texrm period. In this section therefore,

mainly items 1, 2 and 3 are described.

Introduction of Exclusive-Bus Lane | _
From the overall evaluation,jit is concluded

that a exclusive-bus lane should be introduced on



l64d

the following streets. (Refer to Fig. 6.6).
a. Jalan Tebrau
b. Johor Bahru - Pasir Gudang Southern
Linkage

The exclusive bus lane was selected as one
of the bus priority measures and the following

illustration shows how it might be implemented.
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Fig.

6.6 Recommended Bus Lane to be Introduced
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4)

5)

Fig. 6.7 Imaga of Exclusive Bus Lane

Introduction of New Transit System

As a result of careful economic and financial
examination, the intrdduction of a New Transit
System between Johor Bahru and Pasir Gudang is
judgéd to be viable. However, the introduction
of this sytem will be needed after 1990 when the
Johor Bahru - Pasir Gudang Corridbr will be
highly developed. fTherefore, it is suggested
that the New Transit System be re-examined by
monltorlng the 1ncrea51ng traffic volume on roads
and the 1ncrea51ng residents to be settled in the
Johor Bahru - Pasir Gudang Corridor. And it is
alsorsﬁggested £Hat land in the said corridor be

reserved to introduce this system.

Introduction of Mini-=Bug Systém
Past trends of bus transport show that bus
transport has been staqnatlng in terms of the

number of passengers while the number of cars
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has increased. However, it is absolutely
essential to develop the public transport system
in order to maintain the fundamental urban

activities. -

In the Study Area, a policy must be adopted
to lower the ratic of private vehicle-uge to
total vehicle-use by the provision of bus trans-
port services that afe of high quality and
sufficient in quantity.

According to a mini-bus Study in Kuala
Lumpur, the running-kilometerage of scheduled
bus companies was reduced by one-third after the
introduction of the mini-bus system.

This suggests that the scheduled bus companies
in Kuala Lumpur were compelled to restrict their
rising costs by reducing the quality level of the
bus service; |

The basic policy for bus transport should
not only be'édvantageous to bus transport users
and managemént, bus also provide bus companies
with some incentive to increase the level of bus
services.

In this connection, it is'Suggested'that'the'
longer route line-haul services be assigned mainly
to the scheduled bus system and that the mini-bus
system be introduced more or less as a feeder

system,

3 'PriVate Vehicle Restraints

1)

‘Recommended Plans

In addition to the strategies for the developé
ment of public transport, the following mewsures
for private vehicle restraints are proposed as a

package plan.

a. Parking'Control

b.  Cordon Pricing
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2)

- In order to reduce the traffic penetrating
the C.B.D. area in MPJB,'parking control ehould
be gradually expanded from the center to the
periphery of the C.B.D. and from the main roads
to minor ones.

The 1mp]ementatlon of cordon pricing, however,
1% suggested only if the strategies for the

development of public transport do not work:

effectively and if the completion of the future
road network falls behind schedule.  Therefore,
the possibility of introducing cordon pricing

should be examined prior to implementation.

Parkiné-Control

There are two controls.of perking control.
One is to prohibit on-street parking in order to
make traffic flow smooth and to secure sufficient
space not only for ordinary traffic but also for
emergeney use or pedestrians.

The other eoncept is to limit the total
capaclty of parklng s0 as to reduce private
vehicle use in the C.B.D. .

According to the parking survey conducted by
the Study Team, a‘number of cars which were illegal-
ly parked- were observed.

L1t is recommended that 1llegal parklng be
eradlcated and off- street parking facilities be
prov1ded as the SUbSthUte. In addition, even
the legal on-street parking spaces on main roade'
should be reduced to achieve the objectlves

stated above._

The prOposed streets on which parklng is to

be prohlblted are as follows-

“a. all the primary roads,
b. ,DlStrlCt Roads in C B.D.

c. Local Roads in C.B.D. which are to be

converted to a pedestrlan mall.



169

As the result of parking control, the supply
programne ojlparking facilities in C.B.D. is as

follows:
Table 6.4 Parking Spaces in C.B.D. _
(Vehicles)
_Parking Space | 1981 1990 2000
On-Street 2,020 1,430 560
Off-8treet 3,970 4,850 6,070
Total 5,990 6,280 6,630

3) Cordon Pricing :
Cordon Pricing is a strategy for reducing

private vehicles entering the C.B.D. by imposing
a certain amount ofACharge.on a cordon line., The
"Area Licence Scheme" is Singapore is a well
known example. _ ,

It is proposed that cordon pricing be adopted
in the shaded area of Fig. 6.8 inside the Inner .

Ring Road.

Fig. 6.8 Area of Cordon Pricing

4Lay  vEBRAY

CORDON
' PRICING
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Since this measure requires that the road

network disperse traffic into the C.B.D., its

implementation is difficult unless the Inner

Ring Road is completed.

In order to carry this out without an

adverse effect on socio~economic activities, an

adequate public transport system should be

prepared as alternative means of transport.

Therefore it is recommended that the

possibility of implementation be thoroughly

studied from various aspects at a later stage,

Long-Term Traffic Diapersal_and Circulation: Plan

Based on the recommended traffic dispersal

concept,

the long-term traffic dispersal and circuia—

tion plan is proposed. (Refer to Fig. g, 9).

This plan includes the following package of

strategles.

a,

Q

Construction of coastal road and inner ring

road as well as lorry route.

Construction of grade-separation in front
of custoems and 1mm1grat10n complex on the

causeway

Implementation'of_a circulation system in
the C.B.D. of MPJB,.

In order to ensure effectlveness for the circula-

tion system, the follow1ng measures are also recommend-

ed for 1mplementatlon.

[=

Introduction:of two pairs. of one-way roads.
One is Jalan Tun Abdul RaZak/Jalan Wong Ah

-Fook and the other is Jalan Trus/Jalan

Ibrabim.

 On-strect parking control on the circulation

'road;

Introduction of bus lane and/or a new tran51t

system
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