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5, ALTERNAT!VE TRANSPORT PLANS |
5.1 Plannmg Goals
S.l.l Background'

By the year 2000 ‘the populatlon of  the- State of Penang w111 have
;anreased to about 1.6 million and about 6,000 hectarés of land will
‘f:have been developed for urban activ1t1es 1n the Study'Area.- ThlS
:economlc growth w111 result 1n a 1arge increase 1n transport demand
‘to threefold the present . trlp productlon. In addltlon, the baSlC
transport eructure of the State w1ll be changed after completlon”-
. of the Penang Brldge and the New Federal Route I. Fhus, 1mprove~e
ments in ‘the Lransport network ate urgently needed to meet futire

demand.

5.1. 2 Pollcy for the Improvement of “the Transport System

The team 1dent1f1ed the follow1ng goals for the future transport

}:system.-
-f.To;naintain ajhigh;qnalitypurban enyitonnent?
‘#”jd'naxiniae theibépefttsgqfithe othan‘transpottrecononytfh
.e_To;naximize resourcejchsnmption. | ‘
Vl#qT;iprovide a.safe.means.of,transportte. A
.In ‘order. to. achleve ‘these - goals,.rhe foliow1ng“should be planned

. The establlshment of the future road nie bwork .

»

* The 1mprovement of the publlc transport system.

)
I

* The 1mprovement 0f3traffic management and operations.

‘The follow1ng 1teme should also be taken dnto account in order

to obtaln better results.

The contlnued preservatlon of hlstotlcal places and the1r o
env1rons 1n George Town 1tse1f is seen as part of the malntenance

of the good quallty of 1life and urban environment

% The future transport system should eorrespond to the changes in
‘land -use, . such as. the devleopment of dean Lepas and Pral,'as '

well as t6 the changes in road network, as in the construction



of the Penang Bridge;'the'hispersal Roade.and NeQ'Federal
Route T. '

6.2 Road Network Plan

3 2 1 Ehel’m__ﬂ

Prior to the formulation of the transport plan, the committed

- development progects withln the Qtudy Area are as followa.
* Federal Route No..l and two-(2) of its related 1ntersections.

Kl Penang Brldge whlch connects Prov1nce Wellesley and ?enang

Island
& Dlsperal-ﬁoad eonneeting'with the Penang Bridge.f

5.2. 2 Examlnatlon of Transport Demand

In, order to develop the gu1delines for road network plannlng,
the results of the land use plan and the traific demand estimation

were revrewed

The expected changes estimated in the study area from 1977 to

the year 2000 are’ summarlzed as follows-;
A. Change of Hrban Structure __'

.* The: populatlon increase of about 483 000 in the Study Area
,w111 be absorbed malnly in Bayan Lepas and the area along
‘the Federal Route 1 between Butterworth and Buklt Mertajam.
eAecordlngly, in the year 2000 " there w111 be two (2) urban
.corrldors' between George Town and Bayan Lepas and Butter—

;worth and Bukit Mertajam

*:Employed populatlon w111 1nerease mainly in Bayan Lepas ‘and
Prai; thus, there will be four (4): magor employment areas.
'In the C B. n- of George TOWH the populatlon is expected to

,idecllne and thlS Wlll further characterlze 1t as a C.B.D.
B. 'Change“in'Transport Demand
*_Total“number of trips will“inerease'tO'about:triple'the
. present number Especially 1n Bayan,Lepas and Pral, a very

large number  of trlps will ‘be produced



E Mein deeired traffle flow. will be as follows.,__‘e
. Between Penag Island and Province Welleeley.
. Between George Town and Bayan Lepas.

Q Between the Parai Butterworth urban corjdor and that of

Bukit Mertajam

% Corresponding to the expansion of residential areas and .
urban functions, trips will be longer and tbe pattern of °
R commuting trips will change to that which is shown in the

following flgures.

w79 -

‘FEg;“S)l“wcoﬁﬁuting;Trip'Territofiesl

5.2. 3 Conceptual Planning

_ Bearlng in mlnd the policies and the traffic demand characteristics,
the conceptual plans for road network were prepared using the steps

shown in Fig 5 2 to 5 4 below.
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Butterworth

Bukit Mertajam

‘Balik Pulag ™ NV

R LY
Bavan Lepas .

_Feder_al Route I

o Connect the major reglonal corea

hstabllgh the functlonal network

:'L-Figg 3. 2 Plannlng Step T

North tfdéfsii:é'l ‘Area

. AN
fodtis . .
George Taown :
Ayer Itam . B'worth
. X . & - .
ol -
g 7 bW Highway
. Bayan Le asl
Balik . Pulau avanm . P ;
2 5o 55 % forras
o - " " Stk o ertajam
Sy .--_‘::, ,-:" . fPenang Bridge Gty K

: F‘éderal_ Route I
Air Port

kN
b

Identify the basic road network

Fig. 5.3~ Plannlng Step II
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penany rvland

Ladder Pattern

for the East Ceastal Corridor

Bayan Lepas

T George Town

Pénang‘Bridqe

b. Province Wellesley .

Grid Pattern

for Butterworth .

Now Poxt

_Prhi Industrial
Estates

Ring_and'Radial Pattern

“for George Town

. Tanjeﬁq " Bungah

o Ayer Itam

(R : 10 e
# Georyce Town

Bivan Lepas

Ladder Pattern.

Urban'Coridor'between'Prai and

Bukit Mertajam.

/w  ::. | :: .’P.

- ¢ SR BE. Mevtaiom

: Uthan Corridei ;>

N7

* Identify traffic circulation in the Urban Areas.

Fig. 5.4 Plénning-Step 111
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5.2.4 "Road Hetwork Plan

Consldering the VdriDuS local conditiona, Lhe future road network
plan was prepared to follow the pattern proposed in the planning steps.
Primary ‘distribiitors and district dlstrlbutors, which are défined in

the follow1ng four (4) categorles of roads, were proposed

a) Prlmary dlstributors (Planuing Steps I and II)

These roads form the primary network for the town as a
ﬁ~whole.: All. long—distance traffic. movements to, from and
“within the town should be channeled to the primary. dlstrl—
i pbthrs. The primary distributors may be divided into two (2)
_tﬁpeé: one type between urban areas (inter urban)_whlle the

other within the urban are@s (intra-urban) .

_b) District distributors (Planning'Step'III}.f
_ These roads:disﬁribute traffic ﬁifhin:the'IESiaential
and industrial. areas and principal business districts of
the . town. They form the link between the pfimary network

and the roads within the surrounding areas,

) _ Local distributors (Planning Stép fII)

These roads distribute traffic within the surrounding
Careas. They form the link between district distributors

and access roads.

d) Access roads

Thése roadé”give direct access to buildings and land

w1th1n the surroundlng areas,

The total 1ength of proposed road networks 1s 102 3 Km for Penang
- Island and 85.8 Km for Province WQllesley. (Table_S.l, 5.2).



WM oy inmary .Distributor {Inter-Grban) -

e primary Distributor tlntra-urban}

bistrict Distributor

URBAN TRANSPORT STUDY IN GREATER METROPOLITAN AREAS OF
GEORGETOWN, BUTTERWORTH AND BUKIT MERTAJAM ‘
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lable 5.1 Construotlon and Improvement of Roads on Penang Island

Total Length (Kms)

: Name:of:Roéés' Improvgment.' Nev Constr§C* :Totai
a e _ Section kion Section
1. _Gurn¢y Drive‘Extensipn_ : 1.5 3.1 4.6
vt RA ; e =
" _iimifigggz"ldiﬁim pagan 1.5 4.0 23
3. - Outer Ring Road_from Ayer Ttam 0 '9.57 9.5
Lo Green Lane i
E J?$£$;imA”1“@F*d s | 0
" e o fedk et |
0. -Ezsészﬁlfzsd from SLoLland 1.5 o lI.S
:7Tﬂ Mlddle Ring Road (Perak Road 5 4 0 2.4
B Pangkor Road)" . = o - ?. -
8. i<Weld—Quay Extension::'. 0 4.0 4.0
. 91 :iiizidRizzﬁRzzglAYer Itam.Lo 0 ?fS 5.3
10. 'PalFed_Rgad_from Outer Ring 0 “ 3:5 3.5:
Road to-DispQrsql-Road : . o
‘11. - . Bayan LepaS*Rbéd 3.6
" 12.° East Coastal Road B 0 5. 5.8
o 'Eiiﬁgih"’ii‘s‘ga‘éﬁaiei‘;’ﬁ‘;‘g?“l°“g 5.4 61 1.5
14, Pen@ﬂg-fgiénd Road-from Adr- 4.6  0 46
: port to Telpk Kumbar .
_*IS;’ _Pepang:HilldeédrSectiQn‘l -0  5.0_ 5.0
16.  Penang Hill Road Section 2 -0 13.0 13.0
17. Penang Hill Road Section 3 0 2.0 2.0
18. Jelutong Road 0.3 KR 0.3
19, feboh Mc. Nair 0.2 . 0 0.2
20.  Maxwell Road | 0.9 0 0.9
21. Batc Keramat-Ayer Ttam Rhad s N 5 5
_ to Ayer -Itam Intersection _
20, Ayer Itam Road from A;ér Ttam 4.0 0 4.0
23. Penang VleW Road o 0 _ 6;5 6.5
T etal 30,9 . 714 102.3

(refer to Fig. 5.6)
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Table 5.2 Construction snd Improvemént ‘of Roads in Province Wellesley -

Total Length (Kms) -

' : Improvement | New Cosntruc-| . = . -
Name Of Roads D Section tion. Seetion Total]
1. fS ‘Dua Road from Kg Bagan AJam : o f__*l '
. to §. Dua . o 4.5 -QJO_- .4,5
2. -_West Coastal Road from Kg Bagan 0 o  5 L .
Ajam’ to New Port L . “¢“¥_ﬂ5 5.5
3. West Coastal Road from'New Port e Ao o
to intersection at Alor:- Star - 3 ) SN 3.0 - 5.0
 Changkat Jerlng Highway ECR S S o
4. . Fedéral Route I\of Intersectlon_ T f,f: =.'
: " at Aler Star - Changkat Jering AL 0 17.5
_Highway and Jalan MEthopalan1apa SRR [ oo
5. 'Ring Road in B. MErtaJam from o P H .

. Kg. Uma to P Jatoh T o %’5‘ 2'5_
6:;'7R1ng Road" in B. Mertajam from ' " ’%515 - o 5+
-~ <P, Jatoh to. Alor Star = - S o t : -2

Changkat ]ering Highway L o : :
7. Permatang Pauh’ Road from Kg. 6.5 Oi 6'5.
: Sama’ Cagah to 5. Ampat ; ‘ @ o <7
8. B. Tengah Road from S. Ampat to . 5.0 3,- 5 Oi
- “Kg. Bukit Mlnyak ' * e )
9. 'Euk;t.Mlnyak Road to Alor Star | 0 . ) 31§7
..~ Changkat Jering Highway 7 : . =
10. _:Jalan Mohamed Saad — Jalan i 0 : y\=440 ;f% 40
;Bagan Lalang ; i o
o i . . _—
11. . Road from S. Puyu to Mak,Mandln b0 © 3.7 3.7
12... Road,from Mak Mandln to Chain 0" 1.8 1.8
S Ferry Road B o
 13.  Heng Choon Thiam Extension - 0 © 3.8 3.8
14.  Prai Road 2.6 :;6 . 26
15. Permatang Pauh Road 5.0 0 5.0
16: Frontage Road from Kg. Tok Hamld SR P 4o A 40+
to K. Bagan Serai ' . AR
17. Fron tage Road-from Kg. Bagan 3.9 0 3.9
Serai -to ‘Kg. -Telok. ) .
18. Frontage Road from Prai 7 o _
Industrial Estate to‘Kg.'Tok 0 5.8 5.8
- Kangar . o
19, Jalan® Raja Uda - Jalan Slram . ;OJ, 2.5 ' 9.5
- Jalan 8, Nylor _ ¥ — R _ S
20.  Sg. Nylor, Slram, Raja Uda Road 2.8 o 28 T
Tatal 39.8 46.0 1 85,

(see Fig. 5.6)



' Pig.5.61. ROAD GYSTEM

s . Conmtruction
evosvsmmm  Improvemant
Note: Numbaras correapoﬁd to tebles ) — Exiating Rqﬁ;is .
"7 5.1 and 5.2 respectively : a e

URBAN TRANSPORT.STUDY IN GREATER METROPOLITAN AREAS OF-

] PEHAHG URBANTRANSPQRT Stpy GEQRGETOWN, BUTTERWORTH AND SUKIT: MERTAIAM
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53 Transport Strategies .

5.3.1 Generaihﬁonsieerations

. In most 1arge citieu, there are two (2) strategles for dealing ef-
'fectively with a very rapid increase of traffic volume. to improve
the capacity of the transport system and/or to coutrol *he transporL

demand.

The former strategy involves the improvement and construction of
roads or introduc1ng a mass: transit system Whlch however requires a large -
outlay in cost and time to meet the: démand with - ‘the result that sometimes

broad spaces of .the road causes social or env1ronmental problems.

Accordlngly, the strategry of restraining traffic demand should
 be adopted almultaneously with Lhe former strategy. ~In the case of
the State of Penang, such Strategles will be necessary to meet the

_progected traffic demand, especially in the C.B. D of George Town

Although Lhere are many types of restralnt measures, as shown
in Table 5.3, they are for large citles, and it should not. be neces-
sary to adopt so many intensive measures for a medium size city like

George TQWn.
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- Table 5.3 Possible Traffic Restraint Measures -+ -

_ _ : " Restraint Applicability
:lypg.of B?S?raint;measures, Eatire Urban |- Parts af Specific
_ Area ‘? Urban Area | Streets
Restrain Vehlcle Ownershlp. _
“Registration Fees ' X
CImport Taxes X
‘Purchase Taxes X
Drivers Llcence Taxes X
Numerical Ceiling = X
' Vehicle Road Worthiness ‘X
Restrain Vehicle Use:
: Fuel Taxés - X
Mileage Taxes : - X
Tolls’ o X X
Zonal or. Area Permits X . X
Vehlcle Metering X X
Zonal or Area Llcences'" X X
Parking: Charges .j X X
"Parking Rate Structure X £
" Parking Controls ' X X
Road Closure . = X K
'Vehlcle ?rohlbltlon X b4
. Road Restrlctlon X X
Planned Congestion X X X
Rationing of Fuel - X
Improve- Other Modes:
Low. Public Transport Fares X X X
Improve Public. Transport Service X X X
JImprove Public Transport.Amenities X X X
improve Pedestrian Facilitdies X X X
Improve Bicycle Facilities X - X X
Trip Reduction Through Planning:
LCar Poollng Do X
" $taggered Work Hours ° X X
Proximity of Like Funﬁtlons X X
.Land Use Den%ltles X X
School Locatlon/Enrolment Policies | X
"Location of llome to Woxk/shopplng ' X

-Source: Kuala Lumpur'Urban Transport Planning Study.
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5.3.2

Tran:sport ;Strategies--_ e

Besides the 1mpr0vement ‘of road network which was planned in the

prev1oub sectlon, the following transport strategi&s were prepared as

;a,major_means_of coping with the increase of transport demand, with

due cghsiderationsggiven;to;the:agtpal transport: conditions of the

Study Aréa and the éffects:of'the strategies, Aii of these strategies

are expected to reduce vehicle traffic volumes.

1;

'Public;Transport“Strategies

Stlategy A, Introductioh of'Exclusive Bustaué

To assure that the bus service can absorb more commuters,

'operatlons should ‘be improved Tor thls purpose, excluslve,

bus lanes, where the average speed of the buses is 25 Km/hr.,

are to be 1ntr0duced alpqg the~roads;shown51n Fig. 5.6 below.

s

D AEI}/AH urnu

.

—g

"
{
,LE

-~ {tote: - The é)'i'clus-i've, bus _‘1a.r'}es_ ‘are chosen. as
“an example of bus priority measures.)

“Fig. 5.7 Tocation of Exclusive Bus Lanes
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_Strategy B. Introduction of New Transport System

If an additional_pnb]intransport“syStém to .the presenf
b@é services is necessary, the'héw rransport system should
-be inttoduced. The proposed routes for the New Transport

.Systém are proposed as shown in Fig.'5.7_below.

4

Prohibition of anStfée;,parking is'mainly_gimed at
achieving a smooth and safe traffic £low: and providing space
for sidewalks. However,'regar&iﬁg control of parking capacity

in the C.B.D.. the total required parking capacity in the
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" C.B. D of George Town was assumed to be 21 000 units 1n the

year 2000 durlng peak hours 1n splte of. an. increase in off—

street parking due to the sharp ‘drop of on-street parking
Qapac1Ly. (see Fig. 5.9)

Units

" 40,000 :
. .Tota_l Parking i)emand
: _ _ : during peak hour.
30,000 _ = 5 E L . :
// . ) ~l.....Redtiction of Parking Demand -
C / SR ' .-—--—) Total Parking Supply
20,000 e N it . (Proposed)
. ! : —— — —— e o= . : L
e —— ' - Off-Street Parking-
il
10,000 S .
- On-Street Parking
1979 . 1985 . 1990 S 2000 Year

Fig, 5.9 Parking Demand and Supply

Strategy B. Car Pooling System

The'car'pobiing System'is'devised in'order to prevent.
traffic congestioh'caused by_private cars entering the C.B.D.

The system planned is:ss-follbwsﬁe

* The objective area ..... the C.B.D of George Town.

*. Average number of paSsengers e _
3“per80ns including the
drivers.

{Note: The car pooling system is selected as an cxample of

effectlve vehlcle restralnt measures.}
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6. EVALUATION OF LONG-TERM TRANSPORT PLANS
6.1 Evaivation Overview
6.1;1 General

One of the prlnClpal obJectlves of thlS sLudy is the formulation
of a longnterm plan to act as a framework for the env1saged changes,
This sectlon 1ncludes an evaluatlon of the follow1ng long-term transport

plan elements‘

1.  The master plan of the road network

2. Transporthtraﬁegiee:
3. Identification of prierity projects in the traneport system
4.  The continued_existence or termination of the present fefry
System
5, Introductiqneof a ﬁiniﬂbus'system

6.1.2 Evaluation Procedure

(1)'kEvalgation Viewpolts
The evaluatlon b351ca11y proceeds by epmparative analysis

to determlue where the net benefit of . oue'alternative plan is

greater than that of another.

In . this study, the evaluation of rhe transport plans will

be made from the following points of view:
% Economic.Evalﬁetion
'% Fineneial Aﬁalysis

1. Economic ‘Evalpation

Economlc evaluatlon involves a comparlson between
the costs of supplylng the transport serv1ces in each
plan and the benefits derived from' these - qerv1ces The -
beneflts of each plan are then compared with the capltal

cost requirements to determine which plan can be expected
Lo produce the better economic benefils. This EOmperison
is described in a series of beunefit/cost ratios which
are used to determine the general priority among the

various plans.



2. Financial Analjsis.
There are two (2) types of financial'analysis:

“one is the estimation‘of.the'costs of. supplying the
transport services in each plan in view of the national
revenue, while the other covers the analysis of the cash
.flow of centaln transportatlon services. In this sec—

tion, the latter type of ana1y51s is adopted;"

~(2) Indicators of Economic Analysis

The net benefit in any single yesr_is.calculated as
the bslance of yearly benefits as a proportion of the capital

costs.

The” transport alfernatiVe plans Producing a positive
net beoefit=csn be taken as economically feasible. Since
the single yesr'rste of.:eturn is also:oaiculated as the
cdﬁpa%ison between benefits and costs in the year, these
,plans'are also considered fsasible:if the single year rate
of return of plans is over 12 peroenﬁ, which is the current
discount rate defined by the Economic Planning Unit for use

throughout Malaysia in all public sector investments.

6.1.3 Cases for Evaluation

Tn order to structure alternatlve cases for evaluatlon, the

follow1ng thrae (3) ‘classes of factors were: considered as described in

the.psragraphs which follow: Road proJects, traffic control preojects

and the ferry:system
L. Road PIOJECtS

"The follow flve (5) categofies of roads were considered

Coin formulatlng alternat1ve plans ‘of road construction.
a. .Existing_roads'as.of 1979

B.'“'Committed'ands::inciudes_cdmmittéa-projectS'soch
as;_the'Pcnaog Bridge, the New Fedefal.Route I, thés
'*Penang Dispersal Roads and the: supportlng roads of the

East -West nghway



¢, Road under plénni'ng by the Government '

d. New Roads: the rcads shown In ‘Fig. 5.9 are the hew~

‘roads to be added to the road network.

Vet ‘ oo
RS AET%H I

 Fig. 6.1 Location of New Roads

e. Othér'New Roads: this includes all the other new roads

which will form the ultimate road netwdrk.

f Based‘bn the above road categories, five (5) alternative road plans

were formulated as shown below:

' . Alternative Road Plans
Road Categories - : S .
S _ Base Plan | Plan-1 | Plan-2 | Plan-3:| .Plan-4
‘Existing Roads X X x| X X
Committed Roads : X ' X X X X
Roads under Planning | , X ' X X
New Roads o o P ’ X X X
Other New Roads X

2._.Traf£ic Control Prbjécts

Four (4) plans for traffic control are considered to meet



objectives as follows:

a. Parking Control

b. Exclusive Bus Lane

¢, New Transport System

d. Car Pooliung

Objéctive_

~ to control the traffic demands of

work trips by reducing the numbers

.of possible parking spaces iun the

C.B.D.

to divert the traffi¢ demand from

private vehicle tramsport to bus

transport by lmproving bus service.

to divert the traffic demands from

private vehicle tramsport to the
new transpo}t system by introduc-

ing the new transport system.
o ) 1

to reduce the traffic demand of all
trip purposes by encouraging high-

occupancy rates of vehicles.

The traffic plans were further grouped to form four (4) packéges

for evaluation as shown below.

'TrafEiC'Conprol Projects

Alterﬁative Paekages

A B ¢ D
Pafking-céntrol X X x .
Exclusive Bué Lane X X
‘New_Tgénsport System X
Car_Pupling.' ' . X
No Traffic Cortrol Projects X

3. Ferry S&stem

In addition to Lhe above projects, the evaluation of the

continued eéxistence or termination of the present ferry system

is also to be considered for some cases.

On the basis of the above classes of factors, nine (9) alter-

native cases were structured; the details of each are listed below

“and grouped by road projects.
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- Table 6.1 Alternative Plans for Evaluation

. “fraffic Control Packages
3 v | ¢ | b
. B
a .
v buoog o
=3 oo o
Sod B @ -
— @ e
a "o o
wom ST W O wm
[ R LN IN] o3
o) 2 m o'Gm o a0 M
4 o fu G 6 d
13 0w oo O ow
) B g b T e
— 60 G 60 B
) [ WO G0 0.
£ w9 B¢ o R v |
Ay A2t S g X
el B O W b0
o o U om o o
= Ay Zoa SO M
.-Road Projects.
Ex1st1ng + Committed Roads Sl 1985
: (Base Case) : : 2000 _
Plan-1| Base + Roads under 1985
: .plannlng _
Plan-2 | Base + New Roads 1 1985
Plan-3 | Base + New Roads + Roads _19851) _ 1985
: under plahming = 2000 - . 2000
Plan-4 Jther New Roads 2000 | 20001 2000 2000

(Years indicated above are project target. years)

Note 1) '+ Consideration of'this_éase'"with“ and "without" the

ferry system is also made.

6.2 Traffic Assignments to Alternative Transport Plans

"6.2.1 Procedure _ - _ .
The method adopﬁed iﬂ the traffié,aésignment is‘aé follows:

1. For each 11nk of. the, network to whlch vehlcles are to be 3551gned
the relatlonshlp Detween trafflc volume and travel time is establl—
shed, In thls relatlonship, the travel time increases accordlng
to the trafflc volume. When the traffic volume exceeds the rated

rcapac1ty, the travel tlme 1ncreases sharply which limits the

further rise of trafflc volume.
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2. A specific 0~D traffic volume is assumed on a foute with the

minimum travel time. _Accordingiy, the all-or-nothing method is

applied to the road assignments.

6.2.2 Results of Traffic Assignments

The results of the traffic projections of the alternative plans

are summarized in Table 6.2.

. Table 6.2 Results of Traffic Projections:

(1,000 trips in P.C.U.)
1,000 persons

1985 : 2000 _ _
o Plan 3-A | Plan 3-B| Plan 4-A| Plan 4B | Plan 4-C | Plan 4-D
Vehicle Trips 776.6 | 764.8 | 1538.1 | 1500.6 | 1488.3 | 1427.8
(Passengers) . (1159.5)] (1140.5).] (2414.7) | (2359.5) | (2339,5) | (2366.8)
Bus Passengers 249.1 | .268,1 |  296.4 | 351.6 279.1 344.3
N.T.S.Passengers - - - - - 92.5 -

The projected traffic demands wererassigned to the road and public

transport networks of each alternative plan.

traffic assignments are shown in the Technical Report 11.

The detailed results of

And the average travel épeed in each alternative are summarized

as belqw.
1985 2000
- 25 20 20 25 3ot
-t 1? . 1 a3 —r
' BACE CASE
1—A
2—-A
4 —A
4—B
4-¢C
4 -0
. PRESENT ———
C25.3 ks

.Fig. 6.2 The Comparison of Travel Speed
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6.3 Cost Estimates of _Aite_mative Plans -

‘Tablé 6.3 summarizes the cost estimates of the alternative plans,

petailed cost estimates are described in the-Supplements, which are

made on the basis of 1979 prices.

Table 6.3 Cost Estimates of Plans

(In thousand dollars at 1979 prices)

=

24 A f B Y 43 4c 4D .

Road Projects Under Planaing | 96,000 96,000 | 96,000 | 96,000 | 96,000 | 96,000 | 96,000
Mew Proposed 4-lane : o 213,424 ) 213,424 | 213,424 | 213,424
Road : {2-lane) (124,226) | (124,226) (124;226)_(124,226) (124,226)| (124,226) | (124,226)
“Other Proposed ' e : "
Road Projects L 306’3;0 304'3}6 : 30&’;}0 304,310 .
Interseé¢tion Improvements 38,741 38,741 38,741 38,741 60,672 60,672 60,672 60,672
Exclusive Bus Lane ‘ 18 ' 78 78 78
Construction of New_Transpurt_ 317,600
System .
In;roduction of Car-Pool 45,600
System . . - : L .

Total 134,741 162,967 258,967 259,045 674,406 | 674,484 992,084 720,084

6.4 Benefit Estimates of Alternative Plans

6.4.1 Unit Traffic Cost

Among the various benefits discernible from the implementation of

the improvement plans affecting transport policy and strategy, savings

in travel time and running expenses are considered the most sigmifi-

" cant.  These benefits are defined as the difference between the travel

time and the running expenses of transport "with" and Mwithout" the

transport improvement plans.

The time value of each trip is.caICUlated on the basis of the

monthl& income of households and the monthly worﬁing hours of car

owners, motor-cyéle owners and non-vehicle: The following time

Value for each vehicle type is converted to the time value of

passengers in items of the average occupancy rate.

shown below.
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The results are



Value of Vehlcles Value of Passengers

_ (M$/hour/ecar) (M$/hour/person)
1. Cars _ e ' 5,70 : o 2.64
Buses 23.00 0.77
3. Motorwcycles N 1;30 1.00

_ Vehicle dperatiﬁg'gosts are composed of running costs which
"depeﬁd on'diStance and speed, and of fixed costs which depend on time.
The unlt runnlng cost by travel speed and the flxed cost pe1 opera-

‘tlonal hour are establlshed as: follows:

" Running Costs Fixed Costs

S L (A km) . (M$/vehicle/hour)
'l.'rPasseﬁger car ' 10.67 - : _1.13
2. Taxi B 8.4 2.56"
3. Truek ' 20,62 3,26
4. Bus | 26.22 5.78
s,

Motor-cycle _ 3.54 _ 0.30

6.4.7 Benefit Estimates

On the basis of unit traffic cost and assigned traffic volume on
the'roads;‘the benefits are estimated by'using:the network model. The

detailed description is in the Supplementary Volume.

The results of benefit estimates are shown in Appendix Tables.

6.5 Economic Evaluation

65.5.1 Uitimate Plan of Roéd Network'

The ultlmate plan of the pxoposed hlghway {Plan 4-A) is evaluated

and the result is shown below for the year 2000.



{MS000 in 1979 prices)

Plan 4-A

Benefit 307,231
Aﬁnuélizéd Costs . 80,929
at 12% : '
Capital Cost : 674,406
Wet Bemefit . - 226,302
Rate'of_Returﬁ - 45.6%
B/C Ratio 3.80

Since the net benefit in the year 2000 is M$226 million, the rate
of return and B/C ratio for that year are 45.6 percent. and 3, 80 reg- -
pectlvely, therefore the ultimate plan of the proposed highway network

is economically very feasible

6.5.2 'Prdpbsed Trénsébrt Policy Measures

The: alternative transport pollcy measures pxoposed in the’ prev1ous

chdpLer are evaluated economlcally in this section.

Table 6.4 shows_the results of the economic analysis.r in the.
year 1985, plan'3—B' which includes control of private.éar use and
.1ntroduct10n of bus lanes, is economlcally more. fe331b1e than plan
3= A whlch is w1thout any control. 'The.net benefits of plan 3-B is

:over M548 mllllon, while that of plan 3—A.is only M$32 milldion,

Table 6.4 Summary of Economic Indicators fox Plans 3-4 and 3-B in 1985

{In thousand dollars at 19?9 prices)

‘ Plan 3-A ~ Plan 3-B
Benefits - | 62,868 - 80,316
Costs annualized at 12% 3,076 31,085
Capital Costs 258,967 959" 045
Net Benefits - 31,792 48,231
Rate of Returm : 24 .37 ' 31.0%
B/C Ratio 2.02 . 2.58




For the year 2000, the team propoées an additional  transport

policy and public traunsport expansion measures to Plan B,
Theée_are:

~Plan C : to 1ntroduce new transport system
Plan D : to control private car use
by car pooling system
According to the economic -analysis, plan:4~D is the highest
economic indicator among these alternative transport plans. For the

year 2000 the second best is plan 4-B.

Table‘6.5:.Summéfy of Ecdnomic Indicatoré-for Plans
4-B, 4-C, and 4-D .in 2000.

.(in thousand dollars at 1979 prices)

Plan 4-B Plan 4-C | Plan 4-D

Benefits 348,136 371,145 | 373,476
Costs annualized at 12% 80,938 119,050 86,410
Capital Costs | e7a4ss | 992,084 | 720,084
* Rate of Return Ts1.6% | 37.4% 51,97
CB/C Ratic 4.30 3.12 0 L 4032

6.5.3 High Pfriofity Pfojééts in' the Road Netwofk

Acccrdlng to trafflc volume 3551gned in both de31gn years and
growth rate of trafflc volume, ir is deemed necessary to improve

or construct the [0110w1ug roads 1mmedlafely _(see Fig. 6.3)

1. Penang Island

Yo
7

"Pr03ect_l Odter'Ring Road (From CBD to Ayer Itam)

% Projéct 2  Outer Ring Road (From Ayer itam to North .Coastal Road)
* Weld Quay Extension

*.Widening of Creen Lane

Improvemént of Jalan Prangin and Jalan Maxwell

o=

% Construction of Bayan Lepas Road
2. Province Wellesley

* Project' 3 West Coaqtal Road w1th Prai Brldge and Improvement of
Jalan Permarang Pauh)



o Seberang Jaya Road

_* PrOJect 4 Widenlng of Existlng Federal Route T
* Approaeh Roads

The hlgh prlorlty plojects are . evaluatﬁd ecOnomlcally and the
results are presented in Table 6. 6 on the basis of which the follow1ng

observations can .be made.g_

1. All the high priority projécts are economically feasible except

the 4-lane highway in Project 2,

2. From the viéwpoint of  priority, project & (construction of the
southern péft'bf'West Coastal Road with Préi.Bridge and widening
of the ex1qt1ng Federa] Route T) has the highest economic indica-

'tors among hlgh pr10r1ty prOJects

The projects w1th Lhe second hlghest ratlng are on-going projects
such as the Weld Quay and Pral Barrage Approaches prOJects. The
proposed projects have a]so hlgh prlorlLy indicators in view of

the net present worth 1n 1985.

Table 6.6 ' Economlc Indlcators of ngh Pr10r1Ly Pro;ects

S (ln thotsand dolldl'b in 197% pru:t,s)
Benefits Economic Cost -Annualizecf; Net Benefit B/C Ratio First Year
in 1985  { “'Cost | 7 at 12% ~ in 1985 _in 1985 Rate of Return
Proposed ' . s K . . . 3 - -
4 = lane - 213,424 25,611 9,175 11.36 16.2
Pr%éﬁﬁfs. (2 - lane): 34,788 1104226y (14,907) (19,879 ] (1% | s
o . T4 < Lane | 74,966 | 8,596 1,695 . 119 14.3
Project 1.0 ) _Tane) .} UM L talze | o (5:750) | (1.88) L25.9)
o . "4~ lane y 52,075 6,249 -2,298-.0 | 0:63 S T1s
Project 2 {9~ Jane) HBL 4 (35736) (3,448) {503} (1.15) (13.7)
T 4 = lane "1 21846 2,622 © 650 . | 1.25 © lbg
Project 3 | 5 T ley L2720 (13088 |. (1,571 1 (x,701) (2.08) (25.0)
7m_m;7;f Ca & - lame 15.595 | 66,531 N 7,764 1,79 7,01 6.1 '
re3ee {2 ~ lane) ’ (41,226) (4,947) (10,588) 1 (3.14) (37.1)
e —4—  ——— s S ——— —
L | )
ggoégéﬂi and In-Planning 27,082 E 96,000 11,520 15,562 ; 2.15 78,2
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6.6 Financial Analysis.

6.6.1 Bﬁs-Traneport'dperétioﬁ-
Table.6.?.semmer12ee thelreeulte ofTrhe;finaﬁciel analysis.
:IAccording:tq the paeeehger'projections,rtotal.passenger kilometers
Will be expanded ‘from 532 million in 1979 to 765 million in plan A,
815 million in plan B in 1985, and to 973 million in plan A, 1138
million in plansﬂB'and D, and 921 hillion in plans C in the year
2000. Tt -is necessary to expand the bus fleet in proportion to the

passenger kilometers.

The income statement is based on two (2)'fare levels: one is ‘the
1979 fare level_(3.9 cents per kilometer adult_fere) and‘the ether
'is a fare level 42 percent higher than the 1979 one. (5. 5 cents per
_kilometerlr The rate of return of Cath&l 1nveqtments was computed

for each of the two fare 1evels.

If the eXlStlng fare 1eve1 is malntalned most of the bus
companles are expected to go 1nto debt; if the 5. 5 cents per kilo-
"meter fare level is 1mposed, ‘the annual rate of return is expectcd to
" be 10.1 percent, prov1ded that demand for bus services will not '

‘decrease even after the rise in fares.
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: Table 6.7 Annual Tncome Statement of Bus Traﬁspbrt‘

(1985 .and 2000)

- 1985

2000 e

.| Plan & " Plan B

Plan A

Plan B

Plan.C -

:'Plan D

Passenger Kms -
(1000 Kms)

765,442 815,317

446

693

973,273 1,138,362 920,968 1,138,362

Number ‘of Buses 496: 593 560 693
Fleet Kms. .| 30,618  32,613] 38,93L . 45,534 36,839 45,534
(1000 Kms)
Cumulative
Gapital - 41,940 44,640 53,370 162,370 50,400 62,370
~Investment _
o 000y ) D
Existing ‘Fare Level: o . o
Revenue (M$'000)| 30,728 32,730| 39,071 - 45,699 36,971 - - _45,699
Fare 29,546  31,471| 37,568 43,941 ' 35,549- 43,941
Others 1,182,  1,259| 1,503 1,758 1,422 1,758
%ﬁg%%%%%ﬁﬁﬂ 36,095 ﬁ38,4§35'-45;898 53,671 43,296 53,671
g§323222g= 26,035 '27,72b 33,000 38,702 31,200 38,702
Depfeciatioﬁ 6,710 7,142} 8,539 9,979 . 8,064 9,979
Iﬁ;é;est 3,350 3,571] . 4,269 4,990 4,032 4,990
f ?ﬁioﬁﬂéiﬁéfﬁﬁoy -5,367  -5,703 —6,827 27,972 -6,325 ~7,972
Fare §.S.Ceh£s | _ . | _
Revenus (M3'000)| 43,783  46,636| 54,631 65,114 52,679 65,114
Fare | 42,009 44,842| 53,530 . 62,610 50,653 62,610
Othérs 1,684 . 1,794; 2,101 - 2,504 2,026 2,504
%ﬁg%%%%%ﬂEﬁ— 3,095 38,433 45,898 53,671 43,206 53,671
§EE¢§EEE§§%3%O> 7,688 8,203 9,733 11,443 9,383 11,443
[ncone Tax 3,459 3,691| 4,780, 5,149 4,222 5,149
| %i%féﬁﬁ%?s 4,229 4,512 5,353 6,29 - 5,161 6,29 .
Rate of Return | 10.1%7  10.1%7 | 10.1% 10.17  10.2% 10.17

614



6.6.2 Introductiop of New Tpanspoft System

‘Table 6.8 shows the results of the financial amalysis for introduc-
tioﬁ.of the new trangport sysbem.' This investment is based on the

guldeway system.

"~ In the income statement, the fare revenue is baded on the 12 cents
per kilometer (adult fare). Compared with the preseént bus fare, the

new-transport system is about three times higher.

Based on this assumption, return on investment is expected to be
1.4 percent which is not financially feasible. However, if the Govern-
méent is prepared to subsidize the capital investment, it could be

operational.

Table 6.8 Financial Summary of New Transport System

(M$'000)
Capital Investment =~ S S ' 317,600
Construction including Proﬁerty 233,600
Rolling Stock. ' 84,000
Annual Income Statement in 2000
Operating Reveﬁue ‘ _ . - 34,504
Paésengers _._ _ . © 32,879 .
Others . ' _ 1,625
Operating Expense ' : _ 29,961
Operations o ' - 6,797
Depreciation ' : ‘10,460
Interest ' ' 12,704
Net Operating Tncome _ 4,543
Rate of Return L ' _ - 1.4%

6.6.3 Continued Existence of Ferry System

Tablé 6.9 summarizes the results of the Ffinancial analysis fbr

“the ferry system. A detailed analysis is given in the supplements.
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Table 6.9 Statement of Ferry Revenuds and Expenditures
- in 1985 before Operatlon of the Bridge

Iltem S o Amountn(M$;000)-;
Revenue 29,036
 Expenditure - 20,300
| bperéting Iﬁééﬁq-:.' S  -'§¢2§§
Tax ) | 4,805
ﬂgg;incdme . . 3,805.

Péféeut-oflRévénue ' . B 13.5%

Accbrdiﬁg'to-the:abdve figures, the ferry system is expected to
have a large amount of profit before oﬁeratiqn of the bridge. However,
éfter operation of the Penang Bridge, the traffic demand will decrease

as follows:

(No. of Vehicles and Pass. per day in 1985):

e Before Operatidg - After Operating
M/cycles 14,400 ‘ 6,500
Bicycles 2,150 2,150
Cars 12,170 1,400
'\ Trucks 2,430 280
 Passengers 66,080 46,230

:Considering the decreased traffic demand, the following ﬁajor

" assumptions are made.

1. 1In tke expenditure, the de?reciation cost will be neéfly zZero

due to selling of the surplus ferries.

2. In proportion with the reduced number of ferries, the crew and

' pefsonnel'related to the ferry can also be reduced.

As a result, the following operating expenditures in 1985 will

be needed.
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n (131000)
: péerafing'Cost_ B _ . 7,501

Wage 3,014
Fuel & 0il : 1,409
MainienaHCE_ S 2,004
Others. . . - 1,074
'Depreciatiég o S 0
Iﬁteresﬁ.f' . B . 750 (10% to Operatlng Cost)
Total S .. 8,251

On the other hand,'the dﬁefatihg'tevenué of the ferry system will
be 7,410 tnousand dollars in 1985. Therefore, the balance between the .

: . R IR
operating revenue and expenditure is as follows:-

(N%'000)
Expenditure in 1985 8,251
Revenue 7,410
Net Income o -841"

However, the revenue, even after operation of the Penang Bridge,
is expected to increase at 5 percent per annum so that towards the end

of 1988 a small profit can be expééted.

6.6.4 Inrroduction of Mini—Bus-System
The Government has already decided.to introduce the mini~bus
system in Penang. On the'baSiS_bf this:prémise, the function of the
:mini—bus'is'analyﬁed from economical, operational and convenience
viewpoints in this study.
Théyéchédﬁled and mini-bus cost'éﬁd productivity’have already'
been ztudied in Kuala Lumwpur. The study expresses the productivities .

‘of both bus systems as follows:
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Mini-bus

Measures ' Indicatdr performance
(scheduled = 100)
(1) Full cost - cost per seat wile 65 to 75
(ii) Capital economy seat miles per dollar
initial cost over 50
vehicle life
(iii) Labour produc- i) seats miles per 60 to 65
p
tivity employee per year
ii) wapge cost per 70
seat mile
(iv) Wage rates average earnings 115 to 120
{v) TFuel economy . 0il cost per seat mile 65
The Kualé Lumpur eXpérience shows that the mini~bus is a

significantly more costly form of public transport in terms of

resources and productivity.
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7. RECOMMENDED LONG-TERM TRANSPORT PLAN

741 Recommended Policies and Strateg!es :

~ The recommended transport plan repreSEHts a comprehen31ve schome to
achleve the obJectlves mentioned in Chapter 5. The plan is con31qtent
with the financial and operational realitles, both in the publlo and

“private sector.

The results of the economic and f1nanc1al evaluation Juqtlfy tho

adoption of the follow1ng strategies and plans.
1. CooStruction of the ultimate road netﬁb%ﬁ_
2, TIntroduction ofjparking'controi io'ého'C.B.D
3. Introdpctioo_of éxciusive buo ionés‘-
4, Iotroducoion:of'a oér'poolingrsyéoem inttho C.B.D
5. 'Contiﬁﬁation;of7fﬁé féfff'servicéé

6. Expansion -of bus f eets and ralslng of bus fares

However, economlc or f1nanc1a1 beneflts are not Lhe only ob|ecL1ves
of transport development Other factor such as conslderatlon for lower
income groups and the ebLabllshment of a safe trafflc eavironment are also

' nocessary

For the 1ong term transport plan as well as due LODSldGT&thﬂ for
economlcally 1mprov1ng everyones mObll]L] thle 1mprov1ng agce59:b1ty to

all metropolltan areas, the follow1ng packagp of strategies are recofmended.
1. Ensuring the effective use of theléxiéting trauspoft facilities.
2. Cosstruction of'hoﬁ.roads aﬁd rthe improvemeﬁt of ogisting'onos.
. 3. Expansion and Improvemenf of Pubiio.Trahsport.

L, Restraint of private vehicle use inm the Central Business District

{CBD) of George Town.

‘5. Comstruction of transport facilities such as a trausport terminal

" couplex.
6. Preservatioun and creation of a better urban environment.

/.. Monitoring rChe effectiveness of the package of strategies.
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The schedule for 1mp1ementat10n:df each strategy will differ since
some strategies will be short'term actions,lsomveill be impleﬁented |
continuously whmle others will be Implemented on a 1ong term basis. The

time schedule is roughly shown in Table 7.1,

Im the C.B.D° of George Town, it 1s necessary to use the exsisting
transport facilities effectively while improving some roads as shown in the

Figure below.

Parking Control

Circulation System

‘mmn'mmnm

* Q Transport Terminal Complex

Exclusive Bus Lane
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Table 7.1 Package of Strategies

Long-Term | Short-Term

1. Construction and improvements of Roads |

and Related Facilities

a) New Construction of Roads %k

b) Improveﬁépt of Roads % %

¢) . Intersection Improvements * *
2. ConStfuction of Transport Faqilitiés 3 % _ &
3. Expansién and_iﬁ;;;vemen: of Public Trans-

pdft

a)"Expansion and Improvement of Routes and #* 3

Schedules . '

b) Provision of Bus Stops and Bus Terminals * &

c) Provision and.eﬁpansion of Bus FIéeﬁs * *

'd) Revision of Bus Fare * #

e}  Introduction of Exclusive Bus Lane *

) Introducﬁign of Miﬁi—Bus Systém * %
4. Restraint Of.frivéte Vehicle Use

a) ParkingiCon;rol * %

b} Car Pooling *
5.  Perservation of the urban greeﬁ * ¥
6. Ensuﬁing the effective use of the existing * *

transport-faéilities
7. 'Mdniﬁoring the'éffeééiveness of tﬂgﬁwa o % 7 #

package of strategies
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7.2 Ensuring the Effective Use of the Existing Transport Spaces

. One of the.important policies and strategies is to ensure the effective
use of the existing transport spaces, namely by dimplementation of traffic

management and engineering.

Since this strategy deals mainly with short~term actions, a detailed

description is given in Chapter 8.
7.3 Construction of New Roads and Improvement of Existing Ones

7.3.1 Egggoduétiou.

The major aim of this study is to formulate the future road net-

work as a master plan.

~ The road network plan was descrihed and evaluated from an econo-
mic viewpdint in Chapter 5. - The results indicate that the proposed
road network for the year 2000, is economically feasible. On the basis

of this, rhe following recommendations are made.

7.3.2 Recommended Road Necwork

The recommended'plan_seeks to make full use of the existiug road
pattern to form'an adequate road system capable of serving the pro-
jected traffic demands in 1985 and the.year'ZODO. This is accomplish-

ed by rhe folloﬁing.-
1. Construction of new roads
2. Widening ahd upgrading of existing roads

3. COnstruéting'gtédemseparated interchanges at critically congested

intersections.

Based on the evaluations, the road networks of Plan 3 in 1985
and of Plan 4 in the year 2000 are recommended with the summary of

the ultimate road network being shown in Table. 7.2.
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FEDERAL ROUTE 1

.

Fig.7.1 Recommended Road Construction Plan

S ——— Constraction
PEESEAMEEN Improvement

Existing Reoads.

Table 7.2 Summary of Rec.ommended_Rc_)ad Plan

Number of Kilometers Estimated Construc—
) Projects _ ; tion Costs (M5'000)
f i S
I}_é;nzzZvement o. Exis:.tlng. 21 1 . 80.6
_— . K 613,734
New Roads - : 25 116.6
Grade-separated Intefchanggs 8 ' - 51,642
Improvement of IntérsectioAs 33 - 9,030




7.3.3 Restructuring the Road Network

As mentioned in Chapter 5, it is recommended that the road net-
work be restructured in accordance with its functions as primary

distributors, district distributors, local distributors and access

roads.

7.3.4 Peunang View Road -

From the viewpoint of tourist attraction, a Penang View Road
should be constructed after completion of EheiPeﬁang Bridge. The
objective.df this project is tb ﬁrovide.é wide-ranging view of the
scenery. When the Penéng Bridge is completed, most people arve likely
to regard the Penang Bridge as well as Cebfgé Towﬁ as placeé of
interest.and_the'pheriphéry of George Town as.hoiiday and tourist
resorts. In this.connection, it will be neéessafy to construct this

road by the year 1990. The outline of the'projéét is as follows:
Locatiou: - as shown in following figure. (Fig. 7.2)
Ldngﬁh: 6.5 Kus.

Construction cost: M$20 million

£ N .
ﬂ:hué'r'wp}idp

RS

Lo

o Lrh
e

Fig. 7.2 Tlocation of Penang View Road
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7.4 Expansion and Imprdvement of Bus Transport -

7.4.1 Ratioﬁale

The overall appraisal Suggests that the bus transport should be

expanded and improved for the follow1ng reasons.

1. To maximize the'net benefits as a whole

Table 7.3 shows the net benefits of the alternative plans

~evidencing that the measures of expansion and improvement of

public transport will contribute to the national economy.

Table 7.3 FEstimated Net Benefits in 1985

(In ‘thousand dollars at 1979 prices)

Plan 3-A Plan 3-B
r without ) with Improvement
Improvement of _ of
| Public Transport Public Transport
‘ L .
Net Benefit :
e 2
(M$7000) - 36?441_ 52,880
2. To maximiée the benefits for rhe lower income groups

. Table 7.4 shows the benefits for car-owner and non car-

ovner.

it is clear that expansion and improvement of public

transport will beneflt the lower income g10ups, represented by

non- vehlcle OWNers.

Table 7.4 Fstimated Benefits in 1985 |

(In thousand dollars at 1979 Prices)

Plan 3-A | Plan 3-B
Car-Owners | 54,058 64,647
Motg;—cycie'0wner3' ) 6,826 6 746
Non-Vehicle Owners 1,984 5,845

3.

are introduced.

i T0=promote a

low cost solution for transport problehs.

To maintain mobility even if restraining measures on private cars

In Penang



the land price is relatively high and go the construction of new

roads requires huge Investment.

7.4.2 Recommeided EipansiOn and Tmprovement Plan

Resﬁlting from the careful examination of the pfésent bus trang-
port conditions and the predicted bus transport demands, the following

expansion and improvément plan is recommended.

1. “Introduﬁtién of Exgluéive Bus Lane

2. ReQision of Bus Fare structure

3. Establishment of a Bus T;ahspo;t Committee

4. TIntroduction of HinimBus System

5. 'Expan.s.ion and TImprovement of Routeé and Schedules
6. Prdvisioﬁ of Bus—Stops and Bus Tefﬁinals.

7. Provision and Improvement of Bus Fleets

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

mainly.items 1, 2 and 3 are described.

7.4.3 Introduction‘of'Exélusive Bus Lane

_ _Resﬁlting-from the overall_evéluation,_it is concluded that the
N : :

exclusive bus lane should be intreoduced on the following streets.

(Refer to the following Figure)
1. In George Town: -

“a.  Dato Kramat road'and_Ayer Itam road, from Magaziﬁé eircus to
‘the intersection of the Ayer Ttam road and'the'Penang'Hill
'Railway'Station.road.

‘b.  Green Léne

..c. Jalan Jelutong

2. TIn Province Wellesley

a. Existing Federal Route 1 from Butterworth to the intersection
“with Jalan Rermatang Pauh, and Jalan Permatang'Rawa toward

Bukit Martajém.
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(Note: The éxclusive bus lanes are chosen as
‘an example of bus priority measures.)

Fig. 7.3 Location of Exclusive Bus Lanes

The exclusive bus lane was selected as one. of the bus priority

measures, with typical implemental form shown in the following

-illustration.

Image of Exclusive Bus Lane
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In the case of 4 laned roads, the outside lane in major directions
are providod exolusively'for bus traffic, e.g. toward GC.B.D in the

morning and for the suburbs in the evening.

The practical usage of the exclusive bus lane should be flexible
enough. to oope with che local conditions, such as in the Qtud} Area

where it is feasable to use such lanes not only for buses but also

for Lax1s._ However the taxi practlce of indiscriminate picking up

and dropplng of passengers near the bus station needs to be avoided.

A total of 18,000 to 48;000 bus pasSengers (per day) along these

major routes are estimated 1in the year 2000 as a result of demand
forecasting, with 40 to ‘95 bases expected to serve along those

exclusive lanes per peak hour.

7.4.4 Revision of Bus Fare Structure

the financial analysis shows that if the existing fare system
- s maintained operational viability will dlsappear. In the package
of transport strategies, it is necessary to have an 1ncent1ve policy

for bus tramsport, therefore from this viewpoint, the bus fare should

be reviewed.

7.4.5 Establishment of Bus Transport Committee

At present, theére are many'problems underlying rhe bus transport
system; one of which is the rising costs situation. To solve these
problems, many umeasures are required such as establishment of a subsidy

'for bus transport and 1ntroduct10n of lower interest loans, etc.

However, at present, negotlatlons between Government and public

or prlvate operators are ineffective.' lherefore, the team suggests
that a bus transport committee should be establlshed under ‘the super-
vision of the Public Transport Llcens1ng Board ‘This commitee should

include’ government, public and private operators ‘as well as consumer
representatlves

7.4.6 Introduction of Mini-Bus System

Past trends of_tus'transport show that bus transport has been
stagnating in terms of the number of passengers while'the number of

cars has increased. However,; it is absolutely essential to develop



the public transport system in order to maintain the fundamental
urban activities. . ' .

Tn the Study Area, it -1s necessary that a policy should be
adopted WHere'by'the share of privaté vehicle-use to total vehicleuse
will be'decreased by the provision of bus transport services that are

“of high qﬁélity And'sufficient in quantity.

The_Goverﬁmenf has:already decided to introducé-a mini-bus system

in Géorgé Town and as sfated in this ?1ah, the Government intends to

operate a mini-bus system on major radial roads.

‘According to a mini-bus study in KualaiLumpur, the runﬁing—kilo—
meterage of scheduled-bus companies were reduced by one—-third after

the introduction of the mini-bus system.

Thi:s suggests that the scheduled -bus companies in Kuala Lumpur
were compelled to ristrict their rising costs by reducing the level

of quality of the bus service.

The basic policy for bus transport should not only be advantage-
ous to its users and management, but should also ﬁfbvide“bus companies

with some incentive to increase the level of bus services.

In this connection, it is suggested that the longer route line-
haul serviees should be served mainly by the scheduled-bus system
while the mini-bus system should be introduced relatively as a feeder

system.

7.4.7 Others

Other measures include short-term actions which will be described

in Chapter 8.

7.5 Private Vehicle Restraints
7.5.1 Recommended Plans

In many countries aund cities around the world, traffic restraint
measures have been studied and examinéd in order to cope with the
rapid increase of vehicles, especially in C.B.D of large cities where

there is a concentrated rush of commuters at peak hours.

The following measures for the Study Area were selected and
compined into Packages B, C and D.

(Note: Package A.is omitted since it is the null case.)
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Table 7.5 Selected Restraint Measures

Measures . _ _ _ :
) " | Demand Restraint Measures Demand Conversion Measures
Package \
‘ ‘B " Parking Coéntrol Introduction of Exclusive Bus
- ' Lane _ '
C Parking Control Introduction of New Transport
‘System -
D Parking Countrol and Car Introduction of Exclusive Bus
Pooling - . Lane

Bdth Plan B and Plan D are recbmmendable from a finaneial and
economic point of view. (See.Chaﬁter 6). However, focuéiﬁg on the
C.B.D of Geofge Town, meésﬁres taken'in Plan B will be sufficient to
prevent a worsening of tfaffic éongeétion of the road network by the
yeéf=2000; Plan B-iszalso more desiréble when we consider the nuﬁeroué
social and physical implicatidﬁs-of a car pooling system. Plan D

'Sﬁould therefore only be adopted if the éompletion of the future road
network falls béhind schedule as in that case, Plan D wili produce

the most effective'drop in traffic volume in the C.B.D,

7.5.2 Parking Coutrol

1. Objectiﬁes
| | Parking Control is a ﬁos# pfactiéal restraint measure and
helps, at the same time, to create a éafe traffié environmgnt.
Objectives of parking control are:
(1) To make traffie flow smoothly

(2) To secure sufficient space for carriage-ways even in narrow
streets, not only for daily convenience, but also in case of

an emergency.

(3) To reduce fraffic vpluﬁe

{4) To providé space for sidewalks
?. On-street Parking Control

Generally speaking, parking control consists of two (2) parts:

to prohibit on-street parking and to limit the total capacity of
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parking. In the case of Plan B, 21,000 lots of parking space
are planned,_which means that an intensive effort will hé needed
to develoﬁ off~street parking. Thefefore, control of-offwstreet

parking is sufficient for the time being.

Offensive On-Steet Parking

The areas to be prohibited from parking are shown in Table.

Table 7.6 Areas for Parking Control

. 30m from TUrbanized | Rural
Intersec—- | C.B.D, Area Area
tion :

Priamry Distributors- o - * * *

District Distributors * i

Local Distributors . * partly

Access width of legs than 10m g & * *

. _ B
Compulsory Garage Installation : *

According to these controls, parking capacity in the C.B.D

of George Town will be as follows:
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Table 7.7 Parking Capacity in the C.B.D,

| 1979 | 1985 2000

Ou-street 14,130 | 11,500 | 10,000
 Off-street 3,490 6,500 | 11,000
CTotal | 17,620 | 18,000 | 21,000

: Perking:CEarge

'fThe-present parking eharge in the C.B.D of'George Town ranges
from Zb To 60 ceﬁts/hr  However, the parking. charge of 4-storied
car palks lS estlmated to be about 40" percent to: 50 percent higher
than Lhat of parking lots (1f the land prlce does not increase by
more than 50 percent) Therefore it.is necessary to give some

1ncent1ves and sub51dles to developers of multlmstorey car parks.

‘A rise of the present onnereet parklng charges is expected

to produce the follow1ng effects

% To reduce on#street'parking demand in the C.B.D.

2,

* To stimulate the supply of parking lots using vacant space.
* To incourage private sectors to develop multi-storey car parks.

Introduction of parking countrol should be combined with other

- parking control measures and its effects should be monitored.
Garage Tnstalldtion in the C.B.D of George Town '

If on-street parking is prohibited. in the evening, regﬁlations
for eompulsory gerage installation will be'necessary for residents
in the C. B.D of Ceorge Town in about 1985 due to the large increase

in car~owners. (Flg 7.3).

This measvre. will discourage people ffnm=owning'esrs  How—
ever, due con31deratlon should be given to economic act1v1t1es Ln
tﬁe‘C.B.D dnd relief measures For, car owners, such’ as development
of off-street parking or full utilization of road spaces should

be adopted.
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30,000 f—f———

20,000 ' ——

On-street Parking

- o ' Parkiug
10,000 , - : _ Supply

Existing Carages

979 1985 7000 Year
Fig. 7.4 Parking Pemand and Supply During the Night

7.5.3. Car Pooling System

Car pooling is a systém'whereby cars are forced to carry

a minimum wumber of passengers.

Penalties are charped according to the number of passengers on
a specific'route. San Francisco and Slngapore have adopted this
system. However, it has not been popular due to the dlfflcult:es of

implementatlon and the unde31rable effects on urban act1v1t1es.

In the cage of the G.B.D of George Town dlfflcultles of imple-
mentatlon are to be expected 51nce too many roads connect the C.B.D
and the outer areas. 1In any casc, 4 car poollng or road pricing
system will be unnecessary, with the completion of ‘the ulfimate road

network.
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7.6 Construction of Transport Facilities

7.6.1 Transport Terminal Complex

The Leam proposes a new transport terminal complex for the

following reasons.
i. The terminal can facilitate the convenience of intre~modal trips,
2, The tefminal can promote effié¢ient bus services.

3. The terﬁinal can meet future traffic demands on natlonal and

international levels in relation to future tourist development.

Its location is recommended at the north of the reclamation

area, olose to the center'of George Town for the following reasons.

1. The area is seen as a strateglc p01nt by the State of Penang in

line w1th the redevelopment program along Jalan Prangin.
2. The terminal can provide a conneotlon with the ferry station.

3. The terminal- can help to control the impact of Future in-coming
and out-going traffic generated by the construction of the Dis-

persal roads.

.This project is'inipially located in the reelamation area, east
of the C.B.D..as shown in Fig. 7.6, Because of its_location Which is
close to the most aetlve areas of George Town such as the KOMTAR.area,
the urban renewal plan 1n the neighbouring areas of the site should
be studied and combined with this progect. However, doe to the limita-

tion of tlme and cost, thlS study focuses on the terminal.

Based on the analy51s for the funct1on of traffic nodes, three (3)
alternatlve development plans for the transport complex were formu-

lated in accordance with- the dlfferent development stages.

The comparatlve relatlonsh1p between the three alternatlves is

111ustrated in the conceptual diagram shown below.
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Fig. 7.5 Three Alternative Concepts

. Extension of . - -
Functional Complexity

Alternative ¢

Bayside

" Alternative B .
rernativ Terminal Complex

Alternative A _ e
L (Traffic Terminal)

Distributey
Station

( )

—d

~~ [Extension of Space

(A) Alternative A : Plan for distributor stétion

* For minimizing the scalé of new de#elopment'in the pre-
- liminary stage; the plan for a passenger station should
sﬁill unquestionably remain as a necessary fagility in
order that future traffic’problems in the central area

can be eased.
The main facilities can be planned as follows:

1. Bus férminalsjon:the regional and inter-regional
level. ' |
3. Taxi terminals.
3. Car parks.
4. Appréacﬁ ﬁetwork to the station.
"5, Other minor facilities.
(B} Altérnative B : Plan for traffic terminal

* With a more encouraging policy in the development of tﬁis
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Fig, 7.6 Location of City Centres
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Area
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aréa, there 1s a possibility that the area will have a

multi~functinh&l terminal' to be bullt in con}unction with

the urban traffic projects and the urban renewal projects.

The main3faeilities will cbmpriSe;

g

Bus’ terminals on lhe regional and inter-regional

'level

Taxi terminals:.

Car_parks.'

"Approach network to the station.

(These are the same as in Alternative A)

Shope-for pessengers:

Passenger concourse.
Land use develdpment to compensate the resettlers and
land owners involved in the redevelopment projects

in George Town.

(C) Alternative C : Plan for "Ba side Terminal Complex".
Yy 1 P

* This is the most exciting image in the future reclama-

tion area. Maximizing the possibility of future demand

and the spacial locational potential will allow formula-

tion of an 1ntegrated comprehen51ve development plan which

w111 contaln various tourlst orlented fac111L1ee as

follows‘

1.

The séme.facilities as 'Alternative B' but qualfrty -
of each fac111ty and populatlon served w1ll vary from

local passengers to 1nternet10na1 tourlsts

A promenade will integrate the ferry terminal with

the bus terminal.
Tourist. commercial and recreational complex (mainly

outdoor type}, inclﬁding=international hotels.
International as well as local trading centres.

The development policy of this plan is ta iﬁtegrate

the lecal and international transport networks on land
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with the sea transport network situated the reclaimed land.

The conerueLlon cost of each alternatlve is estimat-

ed as follows:

Table 7.8 Constluctlon Cost Fstlmates of TLanqport
' ‘ Terminal Complex

. (In thousand dollars at 1979 Prices)

Alternative A | Alternative B | Alternative C .

Construction Costs - .
(M$' 000) . 1,252 10{233 19,918

7.6.2 Traffic Amusement Park

1. Objectives
The objectives of this proposal are:

(l). to educete the publie on traffic manﬁers and regulations
through various exhibitions which will be held at the pro-

posed hall,

(2) to make the public aware of existing and futire traffic
ptoblems through lectures and seminars regarding traffic

‘mdtters.

(3) .fo educate the‘publie - childfén,:youngsters and adults

- to the changing traffic system by introducing the Traific

Play Areaf | o

2. .Lecatioh ef_the“Park

The Reclamatlon Area in George Town 15 planned with a w1dth
of abouL 500 metres along the North Coastal Road. The reclaimed
.1and isg commonly c0n51dered to have many economic advantages and
to be free from constraints in phVSlCdl plannlng and design, and
1n_construc;10n of trafflc facilities.” The Traffic Amusemenf Park
“will be locdated in this area near the proposed Transport Terminal
Complex. .The site is about 20,000 sq. metres (i.e 100 metres by
200 metres). .
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a Traffic Amusement Park in Tokyo

7.7 Preserv_étion and Creation of a Better Urban Environment
7.7.1 Backgrbund

One of the 1mp0rLant policies recommended in this study is the
preservatlon and/or creation of a better urban environment since the
Study Area, especially George Town has aesthetic value as can be
-seen from the existence and maintenance of its pleasant road—side trees,
historical structures, landscape and beautiful natural scenery. ‘Such
an environment not only gives delight to inhabitants but also contri-

butes to the tourist industry of Peﬁang.

7.7.2 Policy

From these viewpoints a master plan for the preservation and
creation of urban green should be formulated as soon as possible. As

a tentative proposal, it is-suggested that the environment of the
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area shown'in Fig.-7.7 Should be preserved'and-imprOVed.

On the other hand, as mentioned earlier it is necessary to
improve the road network corresponding to the rapid increase of
traffic., In order to satisfy these two obJectives, the improvements

of roads should be designed in accordance with the following policies'

1. When the‘infrastructure projects are implemented road-slde trees

should, as}far as possible, not be cut down “If necessary, new

road—side trees should ‘be planted

" 2. . When infrastructure.prOJects are implemented in areas which have
aesthetic7va1de;'beautifying of areas along-the roads should also

be carried ont simoltaneously.

7.7.3 Envlronmental Impacts

In neLwork plennlng, considerations were already given to the
preservatlon and creatlon of-a better urban environment on A4 macro
level, When the transport proJect as- well ag the other infrastructure
projects are 1mplemented an env1ronmental assessment of the corridors
of the project from the social and physical v1eWp01nts should also be

made.,
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7.8 Monitoring the Effectiveness of the Package of Strategies

The conditions of transport vary day by day and from year to year. Since
projected traffic demands change according to the assumptions made, the
monitoring system should be strengthened to.continuously review and evaluate

the results of this study,
In order to achieve this, the following suggestions are made:
i, BStaff

The following staff will be required upon completion of the

project.

i

Traffic engineer

1 - Physical engineer (Highway engineer)
1 - Transport planner

1 ~ Public transport planner

—
I

Transport economist
2. Data

Substantial amounts of data are available, but collection and
compllation of these are time—consuming tasks. All data relating
to demography, land use, transportatiom, land costs; ete. should
be colected and compiled with the help of the staff to evaluate

and update this plan.
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