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1 INTRODUCTION 

1.1 The Study Background and Objectives 

AJC Planning Consultants Sdn Bhd, Halcrow (A CH2M Hill Company) and Singapore Cruise 
Centre were appointed by the Penang State Government and the Northern Corridor 
Implementation Authority in May 2011 to develop a sustainable Transport Master Plan 
Strategy for the State of Penang.   

This study was commissioned in recognition of the growing transportation issues within the 
State and aims to: 

� adopt an holistic approach to resolving transportation issues, adopting a paradigm 
shift towards ensuring accessibility and “moving people not cars”;  

� make roads safe and user-friendly for all (pedestrians, cyclists, the elderly and 
disable community); 

� move towards a private vehicle to public transport modal split of 40 percent (public 
transport usage): 60 percent (private car usage); 

� ensure integration between transport systems and development plans – to deliver a 
multi-modal transport system; and 

� integrate the traffic and transport plans of the island and mainland 

In developing this Strategy it has also been recognised that it must: 

� take account of the needs of communities / stakeholders;  

� take cognisance and give priority to UN World Heritage Sites; 

� be realistic, implementable, affordable and fundable; 

� be justified through an appropriate appraisal process; and  

� be supported by stakeholders and the public. 

1.2 The Current Transport Related Issues 

In June and July 2011an extensive series of meetings and workshops were held with 
representatives of government bodies, non-government organizations and interest groups to 
identify the current transportation related problems and issues.  In addition, an extensive 
series of surveys were undertaken to understand current travel patterns.   

The findings from this were that: 

In Terms of highways: 

There is a need to make much better use of the existing road network, addressing issues of 
parking and illegal hawker activity, improving traffic signal control and ensuring that the 
needs of pedestrians are take into account.  It was also concluded that there are a number 
of locations within the State where congestion issues need to be addressed. 
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In Terms of Public Transport: 

Rapid Penang's involvement in operating buses has lead to significant improvements over 
the last few years.  There is however still a need for much better planning of the public 
transport network.   

In particular: 

� both on Penang Island and the Mainland the existing bus service patterns are 
mostly radial, linking George Town and Butterworth to the remainder of the State but 
not linking other communities directly to each other; 

� these bus services also tend to follow main roads, not fully penetrating into 
residential and industrial and are therefore often remote from where people actually 
live and work; and   

� in the western part of Penang Island and the more rural areas of the Mainland 
service frequencies are generally low; and 

Taxis do not operate as they are supposed to - on a metered fare basis: 

� more often than not, fares need to be negotiated; and 

� taxis do not cruise the streets for hire, instead they tend to target passengers at 
fixed locations 

These issues mean that local people avoid using taxis, whilst tourists and business users 
are poorly served.  Taxi drivers however claim it is impossible to make a living based on 
current metered fares. 

Usage of the Butterworth-Georgetown ferry is in decline. The ferries are nearing the end of 
their operational life, service frequencies are being reduced year on year and the service 
operates at a loss.  Going forward these issues are unlikely to improve.  

With a few notable exceptions the State's Pedestrian Regime is poor.  This presents a major 
obstacle to increasing public transport patronage.  Even within the built up areas of 
Georgetown, Butterworth and Bukit Mertajam footways, if they exist at all, are generally 
narrow, often obstructed by illegal parking or other activities, discontinuous and uneven.   
Open drains also make walking inconvenient and unsafe.  

All of the above issues mean that the current public system is unattractive to the majority of 
travellers.  As a general rule, if you are able to use a car or motorcycle you use it - public 
transport is currently used only by those who do not have a choice  

In Terms of Institutional Management 

The current division of responsibilities between State and Federal Government also 
hampers improvement of the State's transportation systems.   

While improvement of local highways is generally under the control of the State it has limited 
funds to make such improvements.  It also has no direct control over privately operated 
Expressways, the Penang Bridge or the Federal Highways within the State - Its ability to 
plan for the future is therefore somewhat limited 
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In terms of public transport it is the State's responsibility to improve the pedestrian regime 
and provide bus stop facilities and bus terminals.  It could also introduce bus priority 
measures on its own roads if it wanted to.  In all other respects however, public transport 
provision falls under the jurisdiction of Federal Government. - The current operation of Rapid 
Penang, together with any proposals for new bus rapid transit facilities, trams, Light Rail 
Transit or Monorail are therefore outside the State's control.   

Similarly the State has no say in the operation of taxis, the ferry or any future commuter rail 
services. 

If any future Transport Master Plan Strategy is to contain more than simply roads, Federal 
Government must therefore be engaged. 

All of these highway, public transport and institutional issues are documented in much more 
detail within the accompanying 'Existing Transport Sector Overview Report' 

1.3 Current Travel Patterns 

Today, in the weekday morning and evening peak hours, some 225,000 and 250,000 person 
trips are made by private or public transport within Penang. In addition, some 3,250 and 
5,250 good vehicles travel on Penang's roads.   

Some: 

� 42.5 percent of these person trips are made wholly with Penang Island; 

� 35.0 percent are made wholly within Mainland Penang; 

� 7.0 percent are made between Penang Island and Mainland Penang; 

� 14.0 percent are made between Penang State and rest of Malaysia; and  

� 1.5 percent are through trips 

In terms of mode choice, some: 

� 56.0 % of these trips are made by car; 

� 33.0 % of these trips are made by motorcycle; 

� 8.0 % of these trips are made by factory  / school buses; and 

� 3.0 % of these trips are made by local public transport 

If a future target of 40 percent of all trips being made by public transport is to be met, radical 
changes will be needed both in the way public transport is provided and the attitudes of 
travellers towards its use. 

1.4 Current Travel Conditions 

In terms of highway travel speeds it is currently the case, despite much concern about traffic 
congestion, that travel speeds within Penang are relatively good compared with many other 
cities in the world.  Average weekday morning peak hour travel speeds: 

On Penang Island are currently 

� 31.0 kph within George Town;  
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� 28.75 within the remainder of Penang Island's built-up area; and 

� 40.0 kph in the Island's more rural areas 

On the Mainland are currently 

� 32.0 kph within the wider Butterworth area; and 

� 28.5 kph in the remainder of the Mainland 

Travel by public transport however tends to be much slower.  Public transport users need to 
walk to the bus stop, wait for the bus to arrive, experience the same congestion as general 
traffic while using the bus and finally have to walk to their destination.  Often, such travellers 
also need to interchange between bus or ferry services. -  This perhaps explains why public 
transport is not the obvious first choice for most travellers. 

1.5 Future Travel Conditions 

Over coming years the population of Penang State is expected to increase from 1.56 Million 
people today to 1.76 Million by 2015, 2.00 Million by 2020 and 2.45 Million by 2030.  If the 
State is to continue its economic growth then similar increases in jobs will have to occur. 

If nothing is done to address the State's current transportation issues, by the year 2030 it is 
anticipated that: 

� the number of person trips made in the weekday morning peak hour period will 
increase to 335,000; 

� public transport usage will remain very low, with only around 3.8 percent of all the 
State's person trips being made by public transport; and 

� the overall number of vehicle kilometres travelled on Penang's roads will increase by 
over 70 percent. 

Under such conditions future year 2030 weekday morning peak hour travel speeds will 
reduce significantly, such that:  

On Penang Island future travel speeds will be 

� 23.5 kph within George Town;  

� 23.0 within the remainder of Penang Island's built-up area; and 

� 38.25 kph in the Island's more rural areas 

On the Mainland future travel speeds will be 

� 27.5 kph within the wider Butterworth area; and 

� 19.75 kph in the remainder of the Mainland 

Although still not as bad as some other cities in the world, conditions will be much worse 
than they are today, particularly in George Town, the other built-up areas of Penang Island 
and in most parts of the Mainland.   

Addressing these issues will be important if Penang is to develop and grow as anticipated. 
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1.6 Identification of a Draft Transport Strategy 

In resolving these issues there are three primary ways forward. These are to 

� better manage the existing highway network and build new roads; 

� significantly improve the current public transport systems; and / or 

� reduce future growth in private vehicle use through introducing higher parking 
charges or new road user charges. 

Each approach has its advantages and disadvantages.  The final Transport Strategy is likely 
to include a mixture of at least two of these approaches and probably all three. 

As a first step to identifying the final form of the future 'Transport Strategy' further meetings 
and workshops were held in September / October 2011 with representatives of government 
bodies, non-government organisations and interest groups.   

From these meeting and discussions it was concluded that in moving forward there is a 
need in the short to medium term to adopt a Core package of measures aimed at making 
better use of the State's current transport systems and in the longer term there are two basic 
choices in developing a possible way forward: 

� the first relies solely on the construction of new roads; and 

� the second is based around adoption of a more balanced approach, building some 
new highways, improving public transport and introducing policy based measures to 
reduce future growth in private vehicle usage. 

This short to medium term Core Strategy and the two alternative longer term strategies are 
summarised in Appendix A.  A much more detailed assessment of current and future travel 
conditions, together with a detailed assessment of wide range of alternative transport 
solutions is set out in the accompanying 'Development of the Overarching Transport 
Strategy Report' 

1.7 Public Consultation 

In April 2012 both the short to medium term Core package of measures and the two 
alternative longer term strategies were presented to the public.  The findings from this 
consultation are documented in detail within the accompanying 'Stakeholder Engagement 
and Public Consultation Report' 

In summary, the key findings from the public consultations were that: 

� in the Short to Medium term there is overwhelming support for taking actions to 
make better use of the State's existing transport systems; and 

� in the longer term the vast majority of those who attended the public exhibition 
supported the concept of adopting a balance approach to resolving the State's 
transportation issues 

There was nonetheless also some concern that the balanced approach: 

� did not do enough to address the current and future highway congestion issues; 
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� relied to much on the use of street running trams and bus rapid transit vehicles, 
rather than on introducing a new segregated public transport system; and 

� did not do enough in terms of addressing the issues faced by cyclists and 
motorcyclists. 

Since April 2012 the form of both the short to medium term Core package of measures and 
the longer term Balanced approach have been reviewed, refined and enhanced. 

1.8 The Purpose of This Report 

This report now sets out the final study recommendations in the form of a 'Recommended 
Transport Master Plan Strategy'   

This revised strategy: 

� retains the principle of making better use of the State's existing transportation 
networks between now and 2020; 

� retains the longer term concept of adopting a balanced approach to resolving 
transport issues; 

but also 

� addresses public concern over: 

- possible future levels of traffic congestion; 

- the need to introduce a higher degree of segregation between new public 
transport services and general traffic; and 

- taking a more positive approach to addressing the issues faced by cyclists and 
motorcyclists. 

In the following Chapters of this report the form of this 'Recommended Transport Master 
Plan Strategy' is presented in outline terms.  In addition, discussion is also provided in 
respect the Strategy's implementation, looking at this issue from a physical, institutional and 
funding perspective. 

More detailed information on the form of this strategy and the issues associated within its 
implementation are set out in four accompanying plans.  These are titled 

� Highway Improvement Plan 

� Public Transport Improvement Plan 

� The Accessibility Improvement Plan 

� The Institutional Plan. 
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2 THE 'RECOMMENDED TRANSPORT MASTER PLAN 
STRATEGY' 

2.1 Introduction 
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3 THE HIGHWAY NETWORK IMPROVEMENTS 

3.1 Introduction 

The 'Recommended Transport Master Plan Strategy' recognises that many of the State's 
highways will be operating significantly above their design capacities long before the end of 
the strategy plan period.   

So as to: 

� ensure that the State's highways are capable of accommodating future traffic 
demand; 

while at the same time 

� ensuring that conditions are improved for public transport users, pedestrians and 
cyclists 

the Strategy seeks to rationalise, improve and extend the current highway system.   

3.2 Defining a Strategic Highway Network 

As a first step in this process the Strategy seeks to rationalise the highway network into a 
series of Strategic National, Strategic State and Strategic District highways.   

This new highway network is defined in Figure 3.1 and comprises of both existing and new 
highways.   

� the Strategic National routes comprise of Expressways and Sea Crossings.  As 
such, they form the backbone of the highway network; 

� the Strategic State routes provide onward connections from the Strategic National 
highway network to more local destinations including Bayan Lepas, Batu Feringgi, 
Bukit Mertajam, Kepala Batas and Balik Palau; and 

�  the Strategic District routes comprise of more local connectors between 
communities. 

3.3 Setting Design Standards for the Strategic Highway Network 

The Strategy further seeks to ensure, by the end of the Strategy period, that the standard of 
each of these roads is brought up, at a minimum, to 21st Century expectations.   

These proposed minimum standards for Strategic National, Strategic State and Strategic 
District roads are set out in Table 3.1. 

To deliver the strategic highway network shown in Figure 3.1 it is necessary to: 

� undertake widening and intersection improvements on existing highways; and 

� provide five completely new highways. 
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Figure 3.1: The Proposed Strategic Road Network 

 



 

 1 

Table 3.1:  Proposed Strategic Highway Standards 

 

Highway 

Status 

Minimum Highway 

Standard 

Typical 

Intersection 

Treatment 

Carriageway 

Access Policy 
Motorcycle Policy Pedestrian Policy Cycling Policy 

Strategic 

National 

Highways 

Non-tolled highways  

• D3 lane 

Tolled highways  

• D2 lane, except 

where traffic 

volumes justify D 

3 lane 

• Full Grade 

Separation at all 

Major 

Interchanges 

• Partial Grade 

Separation 

elsewhere 

• Only via Grade 

Separated 

Intersections 

• No direct 

frontage access 

from premises 

• Fully segregated 

facilities to be 

provided for 

motorcycles, 

adjacent to traffic 

lanes 

• Prohibited along road 

• Footbridges or underpasses 

to be provided across road 

corridor so as to provide 

access between adjoining 

communities and / or to 

public transport stations / bus 

stops 

• Prohibited along road 

• Footbridges or 

underpasses to be 

provided across road 

corridor providing 

access between 

adjoining 

communities.   

Strategic 

State 

Highways 

• D2 lane   

• Partial Grade 

Separation to be 

used at all Major 

Intersections.   

• Left In / Left Out 

control to be 

imposed at minor 

side roads. 

• U - Turn facilities 

to be provided 

within all Partially 

Grade Separated 

Intersections 

• Limited to 

Partially Grade 

Separated 

Interchanges and 

Left In / Left Out 

Minor Road 

• No direct 

frontage access 

from premises 

In all Rural locations, 

and where possible in 

Urban locations 

• Fully segregated 

facilities should be 

provided for 

motorcycles.  

In other Urban locations 

• Nearside traffic 

lanes should have 

adequate width to 

allow a car to 

overtake a 

motorcycle.   

In all situations 

• Motorcycles under 

250 cc should be 

prohibited from using 

the elevated portion 

of Partially Grade 

Separated 

Intersections 

In Urban Areas 

• Footways to be provided 

adjacent to highway 

• At-grade fully protected 

crossings to be provided 

within all Partially Grade 

Separated Intersections.   

• Footbridges and / or 

Underpasses to be provided 

elsewhere, linking 

communities and paired 

public transport stations / bus 

stops. 

In Rural Areas 

• Pedestrians should be 

prohibited all access to the 

road. 

• Footbridges or underpasses 

should still be to be provided, 

linking communities and 

paired public transport stops 

In Urban Areas 

• Where possible, off 

carriageway cycle 

lanes should be 

provided adjacent to 

pedestrian footways. 

• Cyclists should be 

prohibited from using 

the elevated portions 

of Partially Grade 

Separated 

Intersections  

In Rural Areas 

• Prohibited along road  

In all situations 

• Footbridges and / or 

Underpasses should 

be provided between 

adjoining 

communities.   



 

 2 

Highway 

Status 

Minimum Highway 

Standard 

Typical 

Intersection 

Treatment 

Carriageway 

Access Policy 
Motorcycle Policy Pedestrian Policy Cycling Policy 

Strategic 

District 

Highways 

• D2 lane 

carriageway 

outside George 

Town,  

• S4 carriageway in 

George Town.  

• Traffic Signal 

Control at all 

significant 

Intersections 

 

• Through 

Signalled 

intersections and 

side roads  

• Direct frontage 

access from 

premises should 

be limited as 

much as is 

possible 

.   

• Where possible, 

nearside traffic lanes 

should have 

adequate width to 

allow a car to 

overtake a 

motorcycle.   

 

In Urban Areas 

• Adequate footways to be 

provided 

• Fully protected 'walk with 

traffic' pedestrian facilities to 

be provided at all 

intersections.  Intermediate 

mid-block signalled 

pedestrian crossings to be 

provided adjacent to all 

transit stations  

In Rural Areas 

• Provision should be matched 

to local pedestrian / public 

transport passenger needs 

In Urban Areas 

• On-street cycle lanes 

to be provided where 

space allows.   

• Otherwise, parallel, 

off-corridor, cycle 

routes to be provided 

In Rural Areas 

• No Special Provision 
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3.4 Upgrading the Existing Highway Network 

A programme of strategic highway widening and highway intersection improvements is set 
out in Appendices B and C. Figures 3.2 and 3.3 also set out, in temporal terms, the location 
of the proposed highway widening improvements 

In undertaking these strategic highway improvements an integral requirement will be the 
need to introduce facilities to assist movement of pedestrians, motorcyclists and cyclists.  A 
parallel programme of implementing such pedestrian, motorcyclist and cyclist related 
improvements elsewhere on the strategic highway network is also envisaged. The relevant 
policies with respect to improving conditions for each of these travel modes are incorporated 
into the design standards set out in Table 3.1. 

To aid pedestrian movement more generally a second programme of intersection 
improvements on local roads is also proposed.  This programme, detailed in Appendix D, is 
targeted at introducing some 46 new traffic signal controlled intersections over the next 13 
years.  Each of these new intersections, like those on proposed strategic roads, will include 
fully protected pedestrian crossing facilities. 

Finally, as set out in Appendix E there is also an urgent need to introduce traffic signal 
control  to aid bus movement at the intersection of Gat Lebuh Chulia / Pengkalan Weld in 
the George Town Core Heritage area 

3.5 Building New Highways 

The five new highway schemes are: 

� a new George Town Outer Bypass; 

� a new Pair Road following the alignment of the Island's North Coast; 

� a new Pair Road between Air Hitam and Relau; 

� a new North-South highway facility on the Mainland, and 

� ultimately, a new sea crossing, located to the north of both George Town and 
Butterworth. 

The location of each of these new highways and their proposed implementation timing is 
shown in Figure 3.4.  In terms of alignment each road has currently been viewed from a 
conceptual viewpoint, rather than through detailed study.  The actual alignment of each will 
need to be established through the undertaking of more detailed feasibility studies. 

a)  The George Town Outer Bypass 

The George Town Outer Bypass is being promoted as a high quality highway link joining the 
Jelutong Expressway (Lebuhraya Tun Dr. Lim Chong Eu) on the east coast of Penang 
Island to Jalan Sultan Ahmad Shah on the north coast. As such it is envisioned to be a 
limited access highway providing intermediate connections to Jalan Sultan Azlan Shah, 
Jalan Bukit Gambir, Jalan Thean Teik and the Gurney Drive area.  Ultimately it will also 
provide direct connections to the North Coast Pair Road and the Air Hitam - Relau Pair 
Road. 
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Figure 3.2: The Highway Improvement Implementation Plan - Now to 2020 
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Figure 3.3: The Highway Improvement Implementation Plan - 2020 to 2030 
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Figure 3.4: The Proposed New Highways 
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Its primary function is to take traffic out of George Town, offering traffic relief to: 

�  the existing ad-hoc ring roads comprising of: 

- Jalan Tengku Kudin, Jalan Masjid Negeri, Jalan Scotland, Jalan Utama, Jalan 
Gottlieb and Jalan Bagan Jermal; 

- Jalan Sungai Pinang, Jalan Perak, Jalan Pangkor; and 

- the Komtar one-way system, Jalan Transfer and Jalan Penang  

� the principal radial routes of: 

- Lebuhraya Tun Dr. Lim Chong Eu; 

- Jalan Air Itam; 

- Jalan Kelawei; and 

� other more minor roads 

It is proposed that this road should be constructed from public funding and be free of tolls. 

Construction of this road, on the urban fringe of George Town, is likely to give rise a number 
of engineering and environmental issues. 

� in its southern section the road will need to pass through parts of Gelugor and under 
the Penang Hills. This part of the route is therefore likely to involve some tunnelling; 

� in its central section the road needs to pass through the built up areas of Air Hitam - 
careful integration of this part of the road into the built environment will therefore be 
needed; 

� to the north of Air Hitam the road needs again to pass under or along the edge of 
the Penang Hills, perhaps again requiring some tunnelling; and 

� at the north coast the new road needs to follow the alignment of the proposed E and 
O Link Roads, on reclaimed lands off of Gurney Drive. 

A possible alignment through some of these areas was previously identified under the name 
of the 'Penang Outer Ring Road'.  This previous route however utilised the Jalan Gottlieb / 
Jalan Bagan Jermal corridor at its northern end to connect with Jalan Tanjung Tokong at 
Gurney Drive.  This does not seem to be an appropriate solution, given both the urbanised 
nature of Jalan Gottlieb and Jalan Bagan Jermal and the need for the George Town Outer 
Bypass to provide direct connectivity to the North Coast Pair Road.  An alternative alignment 
to the west would be much preferred.   

As delivery of this proposal is critical, both from the viewpoint of catering for traffic 
movement and from the viewpoint of developing public transport solutions, it is 
recommended that a much more detailed feasibility study be commissioned at the earliest 
time.  If ultimately it is concluded that provision of the George Town Outer Bypass, on the 
approximate alignment outlined above, is impractical then alternative alignments nearer to 
George Town will need to be considered.  Building this road within George Town's existing 
built environment, however, will no doubt raise as many issues, if not more, than building it 
at the urban edge. 
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b)  The North Coast Pair Road 

The 'North Coast Pair Road is being promoted as an alternative to the existing section of 
Federal Highway 6 that passes through Tanjong Bungah and Batu Feringgi. Through 
creating this alternative purpose built highway it is envisioned that the existing road can be 
returned to the community, improving environmental, pedestrian and public transport 
operation within each community along the north coast of Penang Island.   

As such, this new road will be constructed as a strategic route, catering for both longer 
distance private vehicle movement and acting as an access corridor for the transportation of 
goods.  In this format the road should have limited access, with no frontage development 
and all vehicular access being confined to its interchanges with the George Town Outer 
Bypass and Jalan Teluk Bahang, together with its intermediate interchanges leading into 
Tanjong Bungah and Batu Feringgi.   

The challenging coastal terrain in this part of the Island suggests that this new road will need 
to hug the hill line of the Penang Hills, with some sections of the road being built on viaduct 
and perhaps there will even be a need for short sections of tunnel so as to facilitate 
provision of a high quality alignment. 

It is understood that potential parts of this route have already been identified as part of on-
going hillside development schemes.  In determining a potential alignment however the 
need to limit all vehicular access to the purpose built interchanges needs to be borne in 
mind.  The concept of simply creating a new road, fronted and accessed by a series of new 
developments, is not what is envisaged within the 'Recommended Transport Master Plan 
Strategy' 

Once this road is constructed it is proposed that the eastern section of the existing corridor, 
as far as Tanjong Bungah will be used for the street running of trams (See Chapter 4). 

c)  The Air Hitam - Relau Pair Road 

At the current time the main access routes to Balik Pulau and Relau pass through Air Hitam, 
via Jalan Paya Terubong. The northern part of this route is far from ideal for use by high 
volumes of traffic, passing as it does through dense residential areas.  The southern part of 
the route, beyond Air Hitam is also sub-standard. 

To address these issues it is proposed to construct a new purpose built strategic highway 
between the intersection of the George Town Outer Bypass with Jalan Thean Teik and the 
northern fringes of Relau.  This new road will also include a purpose built intermediate 
interchange providing direct access onto an improved Jalan Tun Sardon, thus facilitating 
much better vehicular access to Balik Palau.  

Once this new strategic route is opened it is envisaged that the existing roads through Air 
Hitam, together with Jalan Paya Terubong, will be down graded to local roads, providing for 
local accessibility and allowing the provision of improved public transport facilities.  It is 
ultimately proposed that a street running tram will be introduced within Air Hitam and along 
the northern portion of Jalan Paya Terubong (see Chapter 4). 

Again, this new road will form part of the Island's strategic road network and as such all 
access should be confined to its purpose built interchanges.  
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This new road again passes through the Penang Hills, presenting environmental problems in 
selecting an appropriate alignment.  However, as the route runs generally parallel to the 
contours of the Penang Hills it should perhaps be easier to construct, without the necessity 
for tunnelling or viaducts. 

d)  The North - South Expressway Link Road 

Construction of a new relief road to the current un-tolled sections of the North - South 
Expressway is considered necessary, both to reduce traffic congestion in the eastern 
suburbs of Butterworth and to relieve existing traffic pressures within other north -south 
corridors on the Mainland. 

It is envisaged that this road will be constructed as a new toll road using private sector 
funding, As such, the road would be subject to normal Expressway restrictions, with no 
frontage development being allowed. 

At this time it has been assumed that this new road will leave the existing North - South 
Expressway in the south at the Second Penang Crossing interchange and will rejoin the 
North -South Expressway in the vicinity of Kepala Batas.  It has also been assumed that 
there will only be one intermediate interchange providing direct access to the Butterworth - 
Kulim Expressway.  There may nonetheless, through more detailed future feasibility studies, 
be merit in examining the advantages of providing an additional interchange so as to provide 
direct access to Bukit Mertajam. 

e)  The Third Sea Crossing 

Although not an immediate priority, there is also a longer term need to provide additional 
vehicular crossing capacity between the Mainland and Penang Island, over and above that 
which will be provided through the opening of the Second Penang Crossing. 

Given the current positioning of Penang Bridge and the Second Crossing it has been 
concluded that such a new facility, if it is to be a new stand alone facility, should be provided 
at the northern end of the island, linking the northern portion of the George Town Outer 
Bypass to the Butterworth Outer Ring Road. 

At this time it has been assumed that this new facility will be needed by 2030.  It has 
additionally been assumed that it will be constructed as a tunnelled sea crossing providing at 
least two traffic lanes in each direction. 

3.6 The Costs of Implementation 

The costs associated with implementing the proposed highway network improvements 
detailed above are summarised in Table 3.2.  Overall these costs amount to some 15.3 
Billion over next 15 to 20 years.  Possible sources of funding for implementing these 
schemes are discussed in Chapter 8 

It should be noted that all infrastructure provision costs exclude the costs of land acquisition.  
It should also be noted that these cost estimates have been produced for the sole purpose 
of gaining a high level understanding of the overall costs that are likely to be associated with 
implementing the 'Recommended Transport Master Plan Strategy'. 
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As such, they are based on the adoption of a number of assumptions that are yet to be 
verified through the undertaking of more detailed feasibility studies. They are also based on 
the use of broad brush unit rates.  These unit rates have be derived from examining the 
costs associated with providing similar schemes, both in Malaysia and elsewhere.  At this 
time however no detailed studies have been undertaken to determine the issues that might 
be associated with providing such schemes within Penang.   

A more detailed account of the make up of the cost estimates set out Table 3.2 can be found 
in the accompanying 'Highway Improvement Plan'. 

Table 3.2:  The Costs Associated with Upgrading the Highway Network 

 Total 

Highway Widening Projects 2,645.0 

Strategic Highway Intersection Improvement Projects 2,642.5 

Pedestrian Related Highway Intersection Improvement 

Projects 
115.0 

Public Transport Related Highway Intersection 

Improvement Projects 
2.5 

New Highways Projects 8,912.5 

Other Pedestrian, Motorcyclist and Cyclist Targeted 

Improvements 
1,000.0 

Total 15,317.5 
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4 THE PUBLIC TRANSPORT NETWORK 
IMPROVEMENTS 

4.1 An Overview 

The 'Recommended Transport Master Plan Strategy' seeks to significantly upgrade public 
transport provision within Penang. As such, it includes the provision of a new core public 
transport network, based around the use of tram, Bus Rapid Transit, Commuter Rail and 
Catamaran services.  It additionally supports these core services through the provision of a 
network of feeder buses and secondary urban buses. 

To function effectively it is proposed that this newly improved public transport network will 
operate as a single 'unified' network, providing seamless and integrated public transport 
travel, rather than as a series of individual public transport schemes, serving single corridors 
or trip patterns. 

The Core public transport Network is based around the provision of a series of high 
frequency dedicated core routes that are both: 

� radial in nature, linking directly between ''suburban centres' and 'city centres'; and 

� orbital in nature, linking different suburban centres to each other. 

Each route is simple in form, relatively direct in alignment and easily remembered and 
understandable to residents and visitors alike.  

This Core Public Transport Network will be supplemented through the provision of an 
extensive network of feeder bus services, designed to convey passengers from the start 
point of their journey to identified 'suburban centres'. At each centre convenient and 
attractive interchange facilities will be provided, allowing passengers to seamlessly transfer 
from the feeder buses to the core network routes.  

To ensure Public Transport Network efficiency service frequencies, timetables, journey times, 
interchange facilities and system reliability will all be optimised.   

� At peak times most Core Network services will operate at 5 minute service 
frequencies, feeder bus services will generally operate at 15 minute service 
frequencies and urban buses will operate at a minimum of 20 minute service 
frequencies, with many operating more regularly. 

� Timetables will be structured to ensure minimum waiting times when transferring 
between Feeder buses to the Core Network; 

� all services will be designed to minimise journey times - Core network services will 
operate in their own dedicated corridors, free from the impacts of traffic congestion.  
Feeder bus services and key urban bus services will be protected from the worst 
effects of traffic congestion through the provision of public transport priority 
measures; and 

� interchange facilities will be designed to a high quality, with minimised walking 
distances, step free access, integrated ticketing and facilities for Kiss and Ride, Taxi, 
Cycle and Park and Ride activities.  
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Finally, information in respect of Public Transport timetables, route maps and fare structures 
will all be readily available, not just for passengers entering the network but also for those 
who do not regularly use the system 

4.2 The Core Public Transport Network 

The proposed Core Public Transport Network routes are detailed in Table 4.1 and are 
illustrated in Figure 4.1. 

These have been identified through consideration of existing public transport usage patterns 
and future land use development patterns. In all there are 15 Core Public Transport Network 
routes 

� eight of these have been designated as primary land based routes, radiating out 
from George Town and Butterworth centres to the State's suburban centres; 

� a further sea based primary route links George Town and Butterworth, via a high 
quality catamaran based ferry service; 

� four routes have been designated as Secondary land based routes, catering for 
orbital movement within George Town and in the Island's suburban areas; and 

� two further routes are designated as Secondary sea based routes, linking 
Butterworth to Gurney Quay and Queensbay 

The indicated modal technology choice for each route, as indicated in Table 4.1 has been 
determined primarily through consideration of anticipated ridership levels.  These choices will 
need to be verified through the undertaking of more detailed feasibility studies. 

The land based route alignments generally follow the most direct route between origin and 
destination.  They have however been streamlined so as to ensure that they: 

� primarily pass through areas that have high development density (either now or in 
the future); 

� provide public transport connectivity between adjacent communities; 

� serve major destinations such as retail and employment areas; and 

� are practical in terms of their implementation. 

Generally radial routes on Penang Island pass through Komtar and continue on to Weld 
Quay.  Between these two points each alignment has been varied so as to maximise public 
transport penetration within core heritage area of Georgetown.  Komtar will therefore remain 
a major point of interchange for those travelling between the suburban areas and the City 
Centre.  Provision of the George Town Orbital Loop service will however reduce the need for 
passengers to pass through Komtar when making journeys to suburban areas. 

To minimise the need for third party land, all core public transport network routes follow 
existing road corridors, many of which are already key public transport corridors. 

All Core Public Transport Network routes will operate two way throughout their length.  This 
will necessitate the introduction of contra flow public transport facilities within some parts of 
George Town where the roads currently form part of the one-way traffic system.   

: 
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Table 4.1:  The Core Public Transport Network Routes 

Route 
Service 

Hierarchy 
Mode Origin  Destination Via Headway 

George Town - Air Hitam Line Primary TRAM Weld Quay Paya Terubong Dato Keramat 5 Mins 

George Town - Airport Line Primary TRAM Weld Quay Airport Jelutong 5 Mins 

George Town - North Coast Line Primary TRAM Weld Quay Masjid Terapung Jalan Burma 5 Mins 

Macalister Radial Line Primary TRAM Komtar Jesselton Macalister 5 Mins 

Butterworth - Bukit Mertajam Line Primary BRT Penang Sentral Machang Bubok Megamall 5 Mins 

Mainland Southern Corridor Line Primary BRT Penang Sentral Simpang Empat Sunway Carnival 5 Mins 

Mainland Commuter Rail (Northern Arm) Primary Commuter Rail Penang Sentral Pinang Tunggal,  Bukit Mertajam 5 Mins 

Mainland Commuter Rail (Southern Arm) Primary Commuter Rail Penang Sentral Nibong Tebal Bukit Mertajam 5 Mins 

Butterworth - George Town Ferry Service Primary Catamaran Penang Sentral Weld Quay - 15 Mins 

CAT Orbital Loop Secondary TRAM Weld Quay Weld Quay Komtar 5 Mins 

Times Square Orbital Loop Secondary TRAM Times Square Times Square Komtar 5 Mins 

Georgetown Orbital Loop Secondary TRAM Gurney Quay Gurney Quay Masjid Negeri 5 Mins 

Bayan Lepas Orbital Loop Secondary BRT Batu Uban Batu Uban 
Queensbay, Sg. 

Nibong 
5 Mins 

Butterworth - Gurney Quay Ferry Service Secondary Catamaran Penang Sentral Gurney Quay - 15 Mins 

Butterworth - Queensbay Ferry Service Secondary Catamaran Penang Sentral Queensbay - 15 Mins 
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Figure 4.1:  The Core Public Transport Network 
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All Core Public Transport Network routes will operate in dedicated corridors, segregated from 
general traffic activity. The adopted method of segregation will depend on the extent to which 
the highways on which they are located have to cater for goods vehicle, private vehicle, 
pedestrian and cyclist movement.  

In locations 

� where these highways form part of the Strategic National, State or District road 
network public transport services will being physically separated, either horizontally 
or vertically, from general traffic (i.e. public transport vehicles will operate either 
within a parallel corridor to general traffic or will be elevated above general traffic) 

� where these highways cater for local traffic movement public transport services will 
operate within the street (i.e. be street running), albeit that dedicated public transport 
lanes will be provided either within the centre of the highway or parallel to kerb. Also, 
in some cases, where such streets are narrow, goods and private vehicle activity will 
have to be restricted, with public transport, pedestrian and cyclist activity having 
priority over general traffic. 

Figure 4.2 provides an indicative summary of the methods of public transport segregation 
that are likely to be appropriate on differing parts of the Core Public Transport network.  This 
figure identifies locations where full segregation is needed and locations where street 
running is considered appropriate.  The figure also identifies those locations where contra 
flow public transport facilities will need to be introduced.  

The Mainland Commuter Rail services will utilise the alignment of the existing KTM rail 
facility.  This route is being upgraded under the Ipoh-Padang Besar double-tracking and 
electrification project.  

Finally, the alignments for the sea based routes have been determined through consideration 
of nautical issues including available water depths and available clearances under Penang 
Bridge.  More information in respect of these issues is provided within the accompanying 
'Water Transport Feasibility Study Report' 

4.3 The Core Public Transport Network Access Strategy 

At a primary level, the Core Public Transport Network will be accessed via stations located 
along the alignment of each route. In designing these stations the role of each station will 
need to be considered.  

Such roles will vary from: 

� stations that provide direct connectivity to international travel services;  

through to 

� stations that simply provide accessibility to the immediate neighbourhood.   

Many stations will perform a multifunctional role, catering for both local accessibility and for 
more strategic forms of accessibility.  Table 4.2 summarises the various roles that core 
public transport network stations will be required to perform. 

In determining which access modes need to be catered for at each category of station the 
following needs to be borne in mind: 
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Figure 4.2: The Proposed Land Based Public Transport Operational Regime - Primary and Secondary Core Public Transport Routes 
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Category Designated Function 

International Hubs  
Providing accessibility between the Core Public Transport Network 

and international travel routes  

Inter-state Hubs  

Providing accessibility between the Core Public Transport Network 

and inter-state (long distance) public transport services (i.e. to 

destinations outside Penang State).  

Strategic Network 

Hubs 

Providing strategic accessibility between the one Core Public 

Transport Network and another. 

Intermediate 

Network Hubs 

Providing more local accessibility between the one Core Public 

Transport Network and another. 

Local Area Hubs 

Providing accessibility between the Core Public Transport Network 

and neighbouring local areas (via feeder bus services and / or Park 

and Ride Facilities). 

Local Stations 

Providing accessibility between the Core Public Transport Network 

and immediate neighbourhood (i.e. mainly catering for pedestrian 

access) 

Table 4.2: Core Public Transport Network Station Types 

� nearly all stations will have to cater for direct access via pedestrian walk-up trips 
from neighbouring properties; 

� some stations will have to cater for indirect access via other public transport services 
(i.e. other core public transport network services, feeder buses and other local bus 
services); 

� a limited number of stations will have to cater for direct access from inter state bus 
services, national bus services,  ferry services and air services;  

� most stations will need to cater, to some extent at least, for direct access via another 
forms transport (i.e. kiss and ride activities, taxi drop off / pick up and cycling), while 

� park and ride access will be generally limited to strategic points within the overall 
transport network, either at locations where strategic highway interchanges 
correspond with the core public transport network or at the out of town termini of the 
core public transport network. 

In catering for these various activities the following access hierarchy will need to be adopted: 

1. Pedestrian  
2. Bus (Regional, Urban and Feeder) 
3. Taxi 
4. Park & Ride/ Kiss & Ride 

 
 
 

Reducing Priority of 
Access 
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4.4 The Positioning of Core Public Transport Network Stations 

In determining station locations an attempt has been made to ensure that: 

� in non-residential areas stations are located in close proximity to local town centres, 
key tourist attractions, major shopping centres and other key generators such as 
educational and governmental institutions; and 

� in residential areas stations are sited close to high density residential developments. 

Station spacings have also been set so to maximise accessibility, while at the same time 
maintaining attractive public transport service frequencies and travel speeds.  The adopted 
minimum and maximum station spacing are as follows: 

� in areas of high activity concentration, such as key employment and business areas, 
a minimum / maximum station spacing criteria of 400 - 800 metres has been 
adopted; and 

� in other areas where development is more dispersed or of lower density, such as in 
residential neighbourhoods. a minimum / maximum station spacing criteria of 800 - 
1200 metres has been adopted. 

The proposed station locations along each core public transport network route, together with 
their Type designations are set out in Appendix F. 

4.5 The Feeder Bus and Feeder Ferry Networks 

In designing the Public Transport Improvement Strategy it has been recognised that 
populations living or working within a 400 metre walking distance of each of the above Core 
Public Transport Network stations is likely to be limited.   

In order to maximise the potential catchment of this Core Public Transport Network the 
Strategy therefore includes the provision of an extensive network of Feeder bus services. 
The primary purpose of this network is to provide an essential linkage between the 
passenger's journey origin / destination and the core public transport network.   

As such, this Feeder Bus network has been designed to ensure that such feeder buses: 

� comprehensively serve a catchment extending up to 3 kilometres from the  core 
public transport network station(s), fully penetrating into local residential 
neighbourhoods and industrial areas;  

� provide maximum passenger travel times that do not exceed 20 minutes; and 

� each operate at an operational frequency of around 15 minutes or less  

Through doing this the potential catchment of each core public transport network station is 
significantly increased. 

To meet local needs, and to make public transport usage as attractive as possible, bus stop 
spacings on these feeder routes will need to be closer than those employed for the core 
public transport network.  Indeed, in some predominantly residential areas it might be 
appropriate to adopt a 'hail and stop' approach to bus stop provision.  Where bus stops are 
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provided, they should include sheltered seating facilities, route timetable information and 
wider public transport network information. 

At the core public transport network stations the feeder bus needs to drop off and collect 
passengers from a point that is integrated with the station itself, thereby minimising 
passenger walk distances and removing the need for passengers to negotiate crossing the 
surrounding road system.  High quality sheltered passenger waiting facilities also need to be 
provided as an integral part of the station / feeder bus passenger interchange facility. 

Despite the feeder bus being very much a local service for local people, it still needs to be 
seen as an integral part of the core public transport network system.  As such, feeder bus 
services should operate at regular intervals throughout the day and evening, with first and 
last bus times being synchronised with the operating hours of the core public transport 
network system. 

Also, a single integrated fare system needs to be adopted, with one fare being paid for the 
whole journey rather than separate fares being charged for each leg of the journey.  Use of 
zone based weekly, monthly and annual travel cards, combined with the use of books of '90 
minute' single journey tickets will greatly assist the operation of the feeder bus network 

At this time a high level review of feeder bus needs has been undertaken.  Based on this 
review a series of feeder bus routes has been identified.  These are shown in Figure 4.3. 
Prior to introducing any feeder bus network proposals however, more detailed feasibility 
studies will need to be undertaken. 

To complement this feeder bus network it is additionally suggested that a feeder ferry service 
be introduced, linking Straits Quay, Tanjung Tokong Island, Gurney Quay, Weld Quay, The 
Light and Queensbay.  This feeder service is also shown in Figure 4.3. 

4.6 Rationalisation and Upgrading of Other Bus Routes 

In addition to providing a Core Public Transport Network and associated Feeder Bus 
services, the 'Recommended Transport Master Plan Strategy' also includes proposals to 
rationalise and upgrade the operation of other bus services within the State.   

Going forward the objective of the 'Strategy' is to create a single integrated public system, 
with integrated ticketing on all services.  Given this, there will no longer be a need to retain 
existing bus services that directly compete with the core public transport network and its 
associated feeder bus services. Such competing services can therefore be either withdrawn 
or truncated. 

In parallel, most of the remaining retained bus services will need to be upgraded so as to 
ensure that all travellers within the State have good accessibility to public transport.  It is 
proposed that all of these retained bus services will operate at a minimum frequency of one 
bus every 20 minutes.  A number of these retained routes however have operating 
frequencies that are significantly higher this, particularly where they link key centres within 
the State. These retained bus routes are shown in Figure 4.4. 
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Figure 4.3: The Feeder Bus Service Network 
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Figure 4.4: The Urban Bus Network 
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4.7 The Park and Ride Strategy 

Generally, driving a personal car to access the public transport network should not be 
encouraged.  However many parts of the State lie within rural areas where public transport, 
no matter how much improved, is unlikely to be attractive enough to persuade the majority of 
such car users to adopt use of public transport services.  For this reason it is proposed to 
provide Park and Ride facilities as a key element of the 'Strategy'. 

Two tiers of Park and Ride provision are proposed.  

� Primary Park and Ride sites have been provided at each of the outer termini of the 
core public transport network and adjacent to each of the major stations on the 
Mainland Commuter Rail corridor.  In general terms each of these locations 
corresponds with the interface between the urban and rural areas of the State. Each 
such site is envisaged to have a capacity of between 300 and 500 spaces.  To make 
public transport usage attractive to rural residents it is also envisaged that parking 
charges at each of these sites will be set at a minimum level, with combined Park 
and Ride and Public Transport network usage tickets being issued at each site. 

� Within the urban areas of the State the general presumption is that residents will use 
the feeder bus services to access the core public transport system rather than use 
their cars.  Nonetheless, there will still be a need to provide some level of Park and 
Ride provision for use by visitors to George Town and Butterworth, particularly after 
'access charges' have been imposed for those using private vehicles to enter into 
these two areas. To meet this need it is proposed to provide a series of Secondary 
Park and Ride sites adjacent to the gateways to George Town and Butterworth. 
Each of these sites will be smaller in size, providing around 150 to 200 spaces at 
each location, and the charging regime will higher than that imposed at the primary 
Park and Ride sites. 

All Park and Ride sites, bar one, will be directly served by the Core Public Transport Network.  
The need to provide dedicated Park and Ride bus services is therefore generally removed.  
The only instance where such services will be needed is in the case of the north Butterworth 
site located in the vicinity of Telok Air Tawar. 

This Park and Ride strategy is summarised in Table 4.3 and the location of each of the 
proposed Park and Ride sites is identified in Figure 4.5. 

.Park and Ride 

Hierarchy 
Intended Users Charging Strategy Space Provision 

Primary Park and 

Ride Sites 

Residents living in 

rural areas 

Minimal parking 

charges - Combined 

parking - public 

transport usage 

tickets 

300 to 500 spaces 

per site 

Secondary Park and 

Ride Sites 

Visitors to George 

Town and 

Butterworth 

Higher parking 

charges - Combined 

parking. public 

transport usage 

tickets 

150 to 250 spaces 

per site 

Table 4.3: Park and Ride Strategy Principles 
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Figure 4.5: The Proposed Location of Park and Ride Sites 
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4.8 Other Public Transport Related Improvement Initiatives 

It should not be forgotten that the private sector contributes significantly to delivering mass 
transit travel within the State.  Much of the current demand for travel to work and school is 
delivered through privately operated 'Factory' buses and 'School' buses.  The luxury end of 
the public transport market is also delivered through the private sector in the form of basic 
taxis, premium taxis, airport limousines and tourist buses. 

In developing the 'Recommended Transport Master Plan Strategy' it has be assumed that all 
of these markets will continue into the future.  There is nonetheless an opportunity as part of 
the strategy to improve both the quality offer of all of these services and increase the extent 
to which such services are integrated into the main stream public transport sector. 

a)  The Factory Bus Market 

The current Factory bus market is very much employer based, with each employing 
organisation contracting their own services for their workers.  In general terms, the target 
market for Factory buses tends to be the low income sector of the employee market; 
consequently the quality standard of many 'Factory' buses tends to poor. 

Going forward, there must be opportunities for the public sector bus operator to work much 
more closely with employer organisations such as FREPANCA so as to reduce duplication 
in services and, where practical, to initiate public services that can cater for the needs not 
only of employees but the general public as a whole.  

There must also be a possibly for private sector employers to upgrade the standard of these 
services, so as they are potentially attractive to middle income employees as well as low 
income employees.  This is particularly important in the case of the Bayan Lepas industrial 
area where there is a tendency for existing manufacturing companies to upgrade towards 
research and development. 

To address these issues there is need for both the State and the public transport operator to 
work with existing employers to initiate 'Green Travel Plans', either at individual work places 
or at industrial estate level.   

b)  The School Bus Market 

The current trend of parents using school buses to transport their children to school is 
extremely positive.  The extent to which such services are actually used is however already 
becoming issue, with increasing problems of school gate congestion.  This trend away from 
school bus usage is likely to increase with increasing levels of car ownership and a greater 
awareness among parents of 'perceived' dangers.  

Going forward, steps need to be taken to encourage school bus usage wherever possible, 
perhaps through increasing subsidies for such services and perhaps through parent 
education campaigns.  The role of conventional public transport in transporting school 
children to school should also not be overlooked.  With the increasing availability of 
conventional public transport under the 'Strategy' the opportunity exists to increase 
concessions and promote public transport usage amongst this age group. 
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c) The Taxi Market 

Taxis potentially have a significant role to play in the public transport hierarchy - catering for 
trips at unsocial hours and also catering for the business and tourist market.  Taxis within 
Penang however do not currently function properly in any of these roles. 

The issues of the taxi trade needs to be addressed, both through listening to their concerns 
and through mounting enforcement campaigns to ensure that taxis operate in accordance 
with the conditions of their licenses.   

The recent change in the administration of taxi licensing, with SPAD now leading the 
initiative, perhaps provides some opportunity for change.  However, until the current 
monopoly of the Taxi associations is broken this issue is unlikely to be addressed. 

Needless to say, change is needed.  It will only materialise however if the political will for 
change exists.  At the current time this does not seem to the case. 

4.9 The Costs Associated with Improving the Public Transport Network 

The costs, in outline terms, associated with improving the public transport network are set 
out in Table 4.4 and consist of both infrastructure construction costs and fleet acquisition 
costs. Overall these costs amount to some 9.6 Billion over next 15 to 20 years.  Possible 
sources of funding for implementing these schemes are discussed in Chapter 8 

It should be noted that all infrastructure provision costs exclude the costs of land acquisition.  
It should also be noted that these cost estimates have been produced for the sole purpose 
of gaining a high level understanding of the overall costs that are likely to be associated with 
implementing the 'Recommended Transport Master Plan Strategy'. 

As such, they are based on the adoption of a number of assumptions that are yet to be 
verified through the undertaking of more detailed feasibility studies. They are also based on 
the use of broad brush unit rates.  These unit rates have be derived from examining the 
costs associated with providing similar schemes, both in Malaysia and elsewhere.  At this 
time however no detailed studies have been undertaken to determine the issues that might 
be associated with providing such schemes within Penang.   

A more detailed account of the make up of the cost estimates set out Table 4.4 can be found 
in the accompanying 'Public Transport Improvement Plan'. 
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Table 4.4:  Public Transport Network Improvements - Summary of Costs 

Item RM Millions 

Infrastructure Costs - Tram Routes 

  George Town - North Coast Line 532 

  George Town - Air Hitam Line 720 

  George Town - Airport Line 1,171 

  Macalister Line 160 

  CAT Line 244 

  Times Square Loop Line 256 

  George Town Orbital Loop Line 1,348 

Infrastructure Costs - Bus Rapid Transit Routes 

  Bayan Lepas Orbital Loop Line 867 

  Butterworth - Bukit Mertajam Line 655 

  Mainland Southern Corridor  Line 945 

Infrastructure Costs - Other Public Transport Routes  

  Commuter Rail Services 20 

  New Ferry Services 230 

Infrastructure Costs - Park and Ride Sites 

   Primary Sites 140 

   Secondary Sites 60 

Vehicle Fleet Costs 

   Trams 650 

   BRT  50 

   Ferries 335 

   Commuter Trains 450 

   Buses 35 

Depot,  Maintenance and Storage Facility Costs 

  Tram Fleet 350 

  Bus Rapid Transit Fleet 100 

  Commuter Rail Fleet 200 

  Ferry Fleet 50 

Total (RM Millions) 9,568 
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5 THE HIGHWAY NETWORK MANAGEMENT 
PROPOSALS 

5.1 Introduction 

In addition to creating a much improved Strategic highway network, the 'Recommended 
Transport Master Plan Strategy' also seeks to make much more efficient use of this network.   

This is achieved through the promotion of a series of sub-strategies.  These being: 

� Traffic Signal Operations Improvement Sub-Strategy; 

� Highway Enforcement Sub-Strategy; 

� Road Safety Improvement Sub- Strategy; 

� Traffic Growth Reduction Sub-Strategy; and 

� Highway Direction Signing Sub-Strategy. 

The key features of each of these sub-strategies are as follows 

5.2 The Traffic Signal Operations Improvement Sub-Strategy 

This Sub-strategy has four distinct themes: 

� modernisation and standardisation of all existing traffic signal equipment; 

� introduction of dedicated pedestrian facilities at all existing urban traffic signal 
controlled intersections;  

� reduction of traffic signal cycle times at all existing traffic signal controlled 
intersections; and 

� ultimately, the introduction of area wide traffic signal control and co-ordination 
through extending the current SCOOT and SCAT based systems. 

As a starting point there is an immediate need to undertake a comprehensive audit of all 
existing traffic signal controlled intersections. This audit should review: 

� the condition and extent of existing equipment at each location; 

� the extent to which the needs of pedestrians are catered for; and 

� the operational efficiency of each intersection.   

Based on the outcome of these audits a programme of equipment based, layout based and 
operations based improvements should be developed 

� At a minimum, all urban traffic signal controlled intersections should include fully 
protected pedestrian crossing facilities across a sufficient number of approach arms 
so as to allow pedestrians to walk safety through the intersection in any direction 

� In addition, there should be a general presumption that traffic signal cycle times at 
all signal controlled intersections should be set to a maximum cycle time of around 
120 seconds. Moreover, in areas with medium to high pedestrian activity such 
maximum cycle times should ideally not exceed 90 seconds. 
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Although ultimately under this sub-strategy it is proposed to introduce an area wide Urban 
Traffic Control system this is not seen as an immediate priority. In the short term effort 
should be expended on implementing much more basic improvements, particularly the 
reduction of existing traffic signal cycle times and the provision of fully protected pedestrian 
facilities  Figure 6.4 within Chapter 7 provides an outline implementation plan for taking 
forward this sub-strategy. 

5.3 The Highway Enforcement Sub-Strategy 

This Sub-strategy seeks to reinforce the efficient operation of the strategic highway network 
through taking actions to regulate against the occurrence of illegal waiting, parking, loading 
and hawker activities within or adjacent to the strategic highway network. 

The sub-strategy seeks to establish a series of 'Clearways' or 'Red Routes' throughout the 
State. As such, four categories of Clearway have been identified as shown in Table 5.1 and 
as identified on Figure 5.1. 

Enforcement 

Category 
Road Type 

Operational Hours of the   

'No Waiting, No Parking, 

No Loading, No hawker 

Activity' Enforcement 

Regime 

A 
Strategic National highways and 

Strategic State highways 

24 hours per day / 7 days 

per week 

B 
Other roads that carry Core Public 

Transport Network Services 

06.00 h to 24.00 h / 7 days 

per week 

C 
Remaining Strategic District 

highways 

07.00 h to 19.00 h / 5 days 

per week 

D 
Local roads that carry other frequent 

Public Transport Services 

07.00 h to 10.00 h and 

16.00 h to 19.00 h / 5 days 

per week 

Table 5.1: Enforcement Clearway Categories 

For such a regime to be acceptable to local traders and residents there will be a need to 
safeguard their interests.  In particular they will still be a need to provide highway frontagers 
with a means of accessing their premises for the purposes of delivering goods, etc. To 
address this issue it is proposed that in the case of Category B, C and D Highways 
exemptions should be given to vehicles that are undertaking such 'Waiting, Parking or 
Loading' activities from within purpose built and properly designated Parking / Loading bays 
located outside the normal running lanes of such highways.  

To implement this sub-strategy it will be necessary to: 

� undertake surveys of all Category B, C, and D highways so as to determine the 
need and opportunities for creating purpose built and properly designated 'Parking 
and / or Loading' bays;  
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Figure 5.1: The 'No Waiting, No Parking, No Loading, No hawker Activity' Enforcement Network 
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� each section highway and its associated purpose built parking and loading bays will 
need to formally gazetted; 

� all existing waiting, parking or loading related road markings and signage will need 
to be removed and replaced with new carriageway markings and signage; and 

� each section of road will the need to be regularly patrolled by enforcement officers 
empowered to both issue penalty enforcement notices and to remove offending 
vehicles. 

To implement this sub-strategy it will be necessary to gain the full cooperation of the police 
as under the present legislative regime it will be officers from the police department, rather 
than from JKR or MPPP, that will need to initially undertake these enforcement activities. 
Given this, it will essential that representatives from each of the local police forces are fully 
involved at all stages of this Sub-strategy's development and implementation.  

Figure 6.5 within Chapter 6 sets outs the above steps, identifying the need for good design, 
legal and institutional oversight and on-going operations, maintenance and improvement. 

5.4 The Road Safety Improvement Sub-Strategy 

The identified proposals for improving both the form and regulation of the highway network 
will in themselves result in improved road safety through: 

� providing purpose built highways; 

� introducing proper crossing facilities and footways for pedestrians; 

� segregating motorcycles and cyclists from general traffic; and 

� controlling unauthorised waiting, parking, loading and hawker activity. 

Currently however, road safety issues present a major cost to society. 

To address this issue the 'Recommended Transport Master Plan Strategy' includes a 
specific Road Safety Improvement Sub-Strategy.  Implementation of this sub-strategy will 
allow: 

� road accident hot spot issues to be identified and addressed; 

� driver education to be improved through undertaking targeted road safety education 
campaigns; and 

� better enforcement of existing regulations covering excessive speed, vehicle 
construction and use issues and alcohol and drug usage to enacted. 

There is currently no effective system in place to systematically record and understand the 
causes and locations of road accidents.  This is despite an existing requirement for all 
significant road accidents to be recorded by the police for the purposes of making an 
insurance claim.  

Under this sub-strategy staff from the State / Municipalities need to work much more closely 
with local police departments so as to ensure that detailed and reliable highway accident 
related data is readily available - Simply understanding how many road accidents occur 
within any police administrative area is not sufficient.   
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Moving forward this Road Safety Improvement sub-strategy seeks to establish  

� a 'geographically' based highway accident recording system; 

� a standardised 'Site Investigation' form for recording highway accident details; 

� procedures for transmitting collated data to personnel within a dedicated 'road safety 
unit'; and 

� a mechanism for ultimately manipulating such data so as regularly occurring trends 
in accident patterns can be identified at a precise geographical, causational and 
temporal level. 

The sub-strategy envisages that establishing and populating such a database with 
meaningful data will take some three years from initiation to completion.  Although it could 
be argued that this is a long time frame, the ultimate benefits of having such a database are 
likely to be significant.   

Once established, the road accident database can be used at a number of different levels. 

� At the micro level this accident database can be used to identify locations that have 
higher than average occurrences of road accidents.  Hot spot lists can be produced 
for both highway links and highway intersections. Individual accident trends can 
then be analysed in detail and remedial actions can be taken 

� At a more macro level, the accident database can be used to identify common 
themes between accidents at different locations. This might include the identification 
of: 

- a high incidence of speed related accidents at night; 

- a high incidence of pedestrian child accidents around schools; or 

- a tendency for a certain age group of drivers / passengers to drive without the 
use of seatbelts / helmets. 

Through understanding these trends targeted education programmes can be developed 
specifically to address these issues, ensuring that resources are effectively targeted in areas 
where they can produce maximum benefit. 

Figure 6.6 within Chapter 7 sets out an outline Implementation Plan for achieving the above. 
The plan revolves around an initial 3 year activity designed to establish a road safety 
accident database and then widens out into an on-going activity based around data 
collection, analysis, remedial works implementation and education.  A key feature of the 
latter on-going plan is the need to measure success through continual monitoring and 
reporting. 

5.5 The Traffic Growth Reduction Sub-Strategy 

A key feature of the 'Recommended Transport Master Plan Strategy' is that it is centred 
around improving public transport and limiting future levels of growth in private vehicle 
activity.  Much of the background analysis undertaken during the development of this 
'Recommended Transport Master Plan Strategy' has indicated that simply providing better 
public transport facilities will not, in itself, necessarily mean that such improved public 
transport services will be used.  All the indications are that positive policy interventions will 
need to be put in place to encourage public transport usage. 
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An integral part of the 'Strategy' is therefore a sub strategy targeted as limiting future levels 
of growth in private vehicle usage. This sub-strategy envisages that: 

� in the short to medium term action will be taken to extend the current extent of on-
street parking controls and in addition on-street parking charges themselves will be 
significantly increased; 

� in the longer term it is also envisaged that these measures will need to be 
supplemented through the introduction of private vehicle based access charges for 
vehicles entering George Town and Butterworth during the morning peak period; 
and. 

� in addition to the above, it is also envisaged that changes will need to be made to 
the way in which development applications are considered and progressed so as to 
encourage developers to site new developments in locations that are accessible by 
public transport 

The Short to Medium Term Control of Parking Activity 

In respect of on-street parking control, both MPPP and MPSP currently operate on-street 
parking control schemes in key areas such as George Town, Butterworth, Bukit Mertajam 
and elsewhere.  In general however, these schemes do not differentiate between commuter 
parking, short stay parking and resident parking and tend to operate using tariffs that range 
from a charge of RM 0.5 to RM 1.0 per hour.  Their success in regulating car use is 
therefore generally low.   

Moving forward there is a need to adopt a much more holistic approach to the overall 
management of non-residential car parking within the State.  This necessitates the following 
actions:  

� the operation of existing Controlled Parking areas needs to be reviewed and such 
schemes relaunched in a new format; 

� new controlled parking areas need to be introduced, ultimately covering most of the 
State's built-up areas; 

� on-street parking charges need to be gradually increased in real terms, so as to 
ensure that they present a real deterrent to commuter car usage; and 

� in parallel, new measures need to be introduced, through the development control 
process, so as to much better regulate the provision of new private off-street parking 
in areas that are subject to on-street parking controls.  

Each of these issues is discussed in detail in both the accompanying 'Highway Improvement 
Plan' and the accompanying 'Institutional Plan'. The key recommendations are that: 

a) In relaunching the existing controlled parking schemes and in introducing future on-
street parking schemes a hierarchical approach should be adopted in terms of allocating 
kerbside space between residents, businesses, short stay visitors and commuters.  In 
general there should presumption that: 

� local area resident based on-street parking demand and goods vehicle related 
loading / unloading demand should be addressed first and foremost; 

� any residual parking areas should be primarily allocated for short stay parking 
activity; and 
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� long stay on-street parking provision should generally be restricted to areas that 
have limited public transport accessibility. 

b) In pricing policy terms: 

� local area residents should be issued with relatively low cost monthly or annual on-
street parking permits, with the definition of residents being limited to those who live 
within the boundary of each individual Controlled parking area.   

� by contrast, 'Short Stay' and 'Long Stay' parkers should be charged a competitive 
'market rate', so as to make car usage less attractive than public transport usage.  
This would suggest that in today's values such hourly parking charges should be in 
the region of  

- RM 3.0 per hour within Core area of George Town; 

- RM 2.0 per hour within the Core area of Butterworth and in other key locations 
such as Gurney Drive, Air Hitam Town Centre and Bukit Mertajam Town 
Centre; and 

- RM 1.0 per hour elsewhere. 

It is further recommended that these parking charges be increased annually in 'real 
terms', with the objective of doubling the above on-street parking charges by 2020. 

c) In terms of extending the present coverage of on-street parking controls this should be 
phased over a 10 year period with resources: 

� firstly, being targeted towards the peripheral areas surrounding the current core 
commercial centres (i.e. within the whole of George Town and  Butterworth and in 
areas surrounding other town centres such as Bukit Mertajam, Kepala Batas, Batu 
Feringgi, Air Hitam, Sungai Dua and Balik Pulau); 

� secondly, being targeted to controlling on-street parking activity within major 
employment centres such as Bayan Lepas, Perai and Bukit Minyat; 

� thirdly, being extended out, as necessary, over the remainder of Penang Island's 
built up areas and the central Mainland's built up areas; and 

� lastly, being extended, as necessary, to the remainder of the State's built up areas 

d)  In parallel with the introduction of on-street parking controls steps should be taken 
through the development control process to limit the supply of new off-street car parking 
provision within all new non-residential developments. To this end, 'Maximum' parking 
provision standards should be adopted in place of Minimum' parking provision standards. 
Such non-residential car parking standards should also be implemented on a sliding 
scale, with lower 'maximum' standards being applied: 

� within the central areas of George Town and Butterworth; and 

� in areas in close proximity to major public transport hubs 

than elsewhere.  
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The Longer Term Implementation of Private Vehicle Based Access Charges 

In the longer term access charges should be imposed on private vehicles entering both 
George Town and Butterworth in the morning peak period.  Such charges should not 
however be imposed until such time as there are clearly available travel alternatives in place. 
These include: 

� completion of the George Town Outer Bypass; 

� implementation the proposed new transit routes;  

� construction of new Park and Ride sites on the approaches to both George Town 
and Butterworth; and  

� introduction of new Catamaran based passenger ferry services between Penang 
Sentral and Penang Island  

The 'Strategy' envisages that all of the above improvements will not be in place until 2025 or 
beyond.  It is therefore not realistic to implement these access charges prior to that date. 

Nonetheless, the work undertaken to develop the 'Recommended Transport Master Plan 
Strategy' suggests that such private vehicle access charges will eventually be necessary if a 
substantial modal shift to public transport is to be realised. Their inclusion in the 'Strategy' at 
this time is therefore considered to be a key necessity.   

Moving forward however the actual need for implementing such charges should be reviewed 
over time.  In particular, the possible future removal of Malaysia's current fuel subsidies, 
coupled with the removal of other current policies that reduce the cost of car ownership, 
could in themselves have the impact of significantly increasing public transport usage. 

If or when such access charges are implemented it is envisaged that they will be imposed at 
three cordons as shown in Figure 5.2. 

The Use of Development Control Procedures to Reduce Future Growth in Private 
Vehicle Activity 

In addition to introducing 'Maximum' based non-residential car parking provision standards, 
much more radical changes are also needed in respect of processing development 
applications. 

In the case of assessing the acceptability of both residential and non-residential 
developments there needs to be general a shift away from the current car based 'predict and 
provide' development approval regime (based around the use of 'Traffic Impact 
Assessments'), towards a new regime focussed on the collection of 'Transport Related 
Development Charges' and the undertaking of 'Transport Accessibility Audits' 

In developing the 'Recommended Transport Master Plan Strategy' account has already 
been taken of the extent to which new developments are likely to be provided within the 
State.  As a consequence, in the vast majority of instances where proposed developments 
are in accordance with the provisions set out within the current draft Local Plans there 
should be no further need to undertake wide ranging infrastructure works, over and above 
those contained within the Recommended Transport Master Plan Strategy'. 
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Figure 5.2: Location of Proposed Private Vehicle Access Charge Cordons, George Town and Butterworth 
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Within this context, developers should therefore, in future, simply be required to make a 
contribution towards the provision of the 'Strategy' through the levying of a 'Transport 
Related Development Charge', rather than being required to undertake detailed 'Traffic 
Impact Assessments'.  The proceeds from the 'Transport Related Development Charge' can 
then be channelled directly towards the funding of the implementation of the 'Strategy'. 

A new 'Transport Accessibility Audit' does nonetheless need to be introduced in place of the 
'Traffic Impact Assessment'.  The purpose of this 'Transport Accessibility Audit' will be to 
ensure that each development provides good local accessibility for all those who wish to use 
it, regardless of their access mode, thus reducing private vehicle dependency. 

A much more detailed discussion of these proposed changes, together with examples of how 
they might be implemented is set out in the accompanying 'Highway Improvement Plan' and 
the accompanying 'Accessibility Improvement Plan'.  These discussions include suggestions 
for structuring the 'Transport Related Development Charge' so as it can be used to 
encourage high density developments to be located in areas that have good public transport 
accessibility, thus again reducing the need to travel by private vehicle..  

In essence, it is suggested that the opportunity should be taken to structure the 'Transport 
Related Development Charges' such that high density developments located in locations that 
are highly accessible by public transport pay much lower charges (per unit of development) 
than similarly sized developments located in locations that are poorly served by public 
transport. 

Summary 

An outline implementation plan for reducing future year traffic growth is outlined in Figure 6.7 
within Chapter 6..  This implementation plan builds on what already exists, - redesigning the 
existing Controlled Parking Areas and modifying the Development Control system.  It then 
extends these Controlled Parking Areas throughout the built-up area by 2025 and ultimately 
implements Private Vehicle Access Charges, as needed.   

A key aspect of all three strands of this traffic growth reduction sub-strategy is that its  
implementation should give rise to net income surpluses.  It will nonetheless be important to 
ensure that adequate safeguards are put in place to ring fence such surpluses so as they 
can be targeted towards partially financing the implementation of the 'Recommended 
Transport Master Plan Strategy', rather than being diverted to more general uses 

5.6 The Highway Direction Signing Sub-Strategy 

Finally, in order to formalise driver understanding the 'Recommended Transport Master Plan 
Strategy's' new Strategic highway network there will be a need to review and update highway 
directional signage within the State.   

This sub-strategy is targeted at achieving this through adopting a predetermined list of 
National, State, District and Local place names and applying a hierarchical set of rules to 
determine appropriate signage for use on the approaches to each intersection. The principle 
underlying this approach is that a driver should be able to easily reach his or her destination 
through having a basic understanding of the geographical relationship between National, 
State, District and Neighbourhood destinations. 

This sub-strategy is discussed in detail within the accompanying 'Highway Improvement 
Plan'.   
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6 THE PHYSICAL IMPLEMENTATION STRATEGY  

6.1 Introduction 

This Chapter details a physical plan for implementing the 'Recommended Transport Master 
Plan Strategy'. As such the implementation programme is divided into three basic time 
horizons, these being between now and 2015, Years 2015 to 2020 and Years 2020 to 2030. 

It should be noted that each of these time horizons is notional. Actual progress in respect of 
implementation will depend on the availability of funding for each component of the 'Strategy'. 
This issue is discussed in more detail in Chapter 8. 

6.2 An Overview 

In general terms it is envisaged that: 

� the period between now and 2015 will be dedicated primarily to putting in place the 
building blocks for implementing measures that ensure that best use can be made of 
the existing transport networks; 

� the period between Years 2015 and 2020 will be dedicated primarily to implementing 
measures that ensure that best use is made of the existing transport networks; and  

� finally, the last period between Years 2020 to 2030 will be dedicated to implementing 
major infrastructure projects 

In reality, attempting to construct all of the major infrastructure schemes over a ten year 
period may not be possible.  To address this there may be a need to bring forward the 
construction of some key projects 

In Highway Project Terms: 

Construction of the George Town Outer Bypass is considered to have the highest priority.  
Without its construction being completed: 

� it will be difficult to reallocate road space within George Town for the provision of 
street running trams; and 

� as both the North Coast Pair Road and the Air - Hitam Relau Pair Road commence 
from the George Town Outer Bypass it will be difficult to construct these schemes 
prior to constructing the George Town Outer Bypass.. 

It is recommended therefore that the George Town Outer Bypass be implemented as soon 
as possible.  Bearing in mind the need to undertake detailed Feasibility Studies, detailed 
Design Studies and undertake construction this probably means it will be open to traffic at 
the earliest by around 2020. 

Construction of the North Coast Pair Road and the Air Hitam - Relau Pair Road is also to 
some extent critical as both of these schemes allow road space to be relocated for the 
construction of the outer sections of the George Town - North Coast Tram Line and the 
George Town - Air Hitam Tram Line. 
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It is recommended therefore that both of these schemes should be available for use as early 
as possible, probably within the Year 2020 to 2025 time horizon. 

Construction of the North - South Expressway Link Road is less critical.  It is nonetheless 
needed so as soon as possible so as to provide congestion relief to the existing North - 
South Expressway. However, the opening of the Second Penang Crossing in 2013 will 
provide some short term relief to existing roads. In reality, this road is likely to be funded 
through the private sector and its implementation timing will be very dependent on the 
availability of private sector funding. 

Lastly, construction of the Third Sea Crossing is not seen as a high priority. It will however be 
still needed by around 2030. 

The proposed highway project implementation programme is set out in Figure 6.1.  This 
figure indicates, in outlines terms, of timing of Feasibility Studies, Detailed Design Studies 
and Construction activity 

Parallel to the above, improvements are also needed to the infrastructure of the existing 
strategic highway network.  These are envisaged to be implemented between 2015 and 
2030.  The proposed timetable for these works has been determined so as to create a 
steady funding requirement over the next 15 years, with individual schemes being timed in 
accordance with traffic needs.  A proposed implementation programme for these works is set 
out in Appendices B and C. 

In Public Transport Project Terms: 

It is initially proposed to reorganise the existing bus network into a Core Bus Network, 
Feeder Bus Network and an upgraded Urban Bus Network.  This reorganisation is expected 
to be completed by 2020. 

In parallel, it is envisaged that commuter trains will be introduced onto the KTM double 
tracked rail network between 2015 and 2020 and the existing Butterworth - George Town 
ferry will be upgraded to a catamaran based passenger service within this same time frame 

New Tram and Bus Rapid Transit based services, together with additional catamaran based 
ferry services, will all be introduced from 2020 onwards. 

The sequencing of the introduction of these new Tram and Bus Rapid Transit services needs 
to be viewed both in the context of the above highway improvement programme and in the 
context of operational and network practicalities. 

In operational / network practicality terms there are two ways forward.  Either resources can 
initially be concentrated on: 

� creating a network of schemes within George Town; or 

� on completing one 'end to end' scheme. 

It is considered that, in general terms, the primary Tram and Bus Rapid Transit schemes 
should be introduced prior to introducing complementary secondary schemes. 

Concentrating resources on the creation a new tram network within George Town implies 
that no construction works can commence prior to 2020. 
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Figure 6.1:  
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In the case of constructing 'end to end' schemes on Penang Island: 

� neither the outer sections of the George Town - North Coast Line or the George 
Town - Air Hitam Line can be completed prior to the opening the two Pair Roads - 
This implies construction works on outer sections of these schemes can not 
commence much before 2025; 

� However, construction of the outer sections of the George Town - Airport Line could 
commence prior to 2020 - the outer sections of this scheme are proposed to be 
constructed within a segregated Right of Way, either adjacent to or above the 
existing highway. 

On the Mainland 

� construction of the Butterworth - Southern Corridor Line or the Butterworth - Bukit 
Mertajam Line could be commenced at any time 

�  However, if these scheme were taken forward early it would means that all 
resources are concentrated in an area where 'need based' priorities are least high - 
Although generally serving a different longer distance market, the opening the new 
commuter rail services between 2015 and 2020 will also partly address medium term 
needs on the mainland. 

Based on the above it would appear that the most flexible way forward, in timetabling terms,  
would be to prioritise the George Town - Airport Line as the first scheme to be constructed, 
with: 

� the outer sections of the line being constructed prior to the opening of the George 
Town Outer Bypass in 2020; and  

� the inner sections of the line being constructed immediately thereafter. 

On this basis the whole of this line could perhaps be opened by around 2022. 

Also, under this scenario there might be a case for prioritising the construction of the Bus 
Rapid Transit based complementary Bayan Lepas Orbital Loop Line, thus: 

� providing early completion of a complete public transport solution within the densely 
populated eastern part of the Island; 

� reinforcing the status of both the international Airport and the Bayan Lepas industrial 
area; and 

� allowing both technologies to be developed in parallel, at a reasonably early stage in 
the strategy implementation programme. 

For the purposes of developing an initial 'Strategy' implementation programme the above 
approach has been adopted.   

The initially suggested public transport project implementation programme is set out in 
Figure 6.2.  This figure again indicates, in outlines terms of timing of detailed Feasibility 
Studies, detailed Design Studies and Construction activity.  The implementation timing of 
individual public transport related infrastructure schemes has been determined bearing in 
mind the constraints outlined above and the need to establish an even funding profile. 

A more detailed implementation programme is set out below. More detailed implementation 
programmes, covering all aspects of 'Strategy', are also provided in Figures 6.3 to 6.8. 
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Figure 6.2:  
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6.3 The Detailed Implementation Programme - Now to 2015 

Over this period both the highway and public transport networks will remain very much as 
they are today.  Emphasis will primarily be placed on creating the building blocks that allow 
improvements to be implemented over the next 5 to 15 years. 

The key activities that need to be undertaken during this period are as follows: 

Improving the Physical Form of the Strategic Highway Network 

The following key schemes need to be designed and implemented so as to assist the 
movement of traffic: 

� widening of Federal Highway 3113 to Dual 3 lane standard between Jalan Batu 
Maung / Penang Second Crossing  and Jalan Kampung Jawa; 

� introduction of traffic signal control at the intersection of Jalan Paya Terubong / Jalan 
Relau / Jalan Tun Sardon; and 

� introduction of partial grade separation at the intersection of Jalan Sultan Azlah Shah 
/ Jalan Sultan Azlan Shah / Jalan Sungai Dua 

Progressing Major Highway Infrastructure Schemes 

Detailed feasibility studies need be commissioned to examine the issues associated with 
providing the George Town Outer Bypass, the North Coast Pair Road and the Air Hitam - 
Relau Pair Road. Based on the outcome of these feasibility studies definitive alignments 
need be identified for each road and their future provision needs to be safeguarded within 
the Local Plans.  If possible, more detailed design studies should also be commenced in 
respect of the George Town Outer Bypass so as to facilitate the construction and opening of 
this scheme by 2020. 

In addition, initial design work needs to be commenced in respect of implementing some of 
the other Strategic Highway improvements identified for completion during the period 
between 2015 and 2020.  These are detailed in Appendices B and C. 

Improving the Highway Network Management Regime 

To facilitate much better efficiency and management of the existing highway network the 
following activities need to be completed during this initial time horizon  

� An audit needs to be undertaken of all existing traffic signal intersections and a 
programme needs to be developed for the upgrading of existing traffic signal 
equipment, implementing fully protected pedestrian crossing facilities and reducing 
traffic signal cycle times 

� Detailed proposals need to be developed for implementing a Strategic Highway 
network ' No Stopping, No Waiting, No Parking, No Hawker Activity' enforcement 
regime.  This needs to include the undertaking of detailed surveys to identify the 
need and location of purpose-built off-carriageway loading and waiting bays, the 
gazetting of all affected highways and the setting up of an operational enforcement 
regime 

� A detailed road accidents database needs to be established covering the whole 
State 
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� The operation of all of MPPP's and MPSP's existing controlled parking areas needs 
to be reviewed, detailed proposals need to be developed for relaunching these 
schemes and such schemes need to be implemented 

� A detailed highway direction signing strategy needs to be developed 

Improving the Linkages between Transport Policy and Land Use Policy 

To facilitate much better alignment between transport policy and planning policy: 

� A review needs to be undertaken of all detailed development allocations and 
associated detailed development policies contained within the existing draft Local 
Plans.  This review needs to align future development policy with the 
recommendations put forward within the 'Recommended Transport Master Plan 
Strategy.  If possible, the updated Local Plans should be formally adopted by the 
respective Councils.  

Steps also need to be taken to change the procedures for approving development 
applications. In particular: 

� 'Maximium' car parking standards need to be set on a locational basis for non-
residential developments; 

� a mechanism needs to be put in place for levying 'Transport Related Development 
Charges'; and 

� a system of 'Transport Accessibility Audits' needs to be introduced in place of the 
current 'Traffic Impact Assessments' 

Reorganising Existing Bus Services 

To bring about any changes in public transport provision there is a need for the State, MPPP 
and MPSP to engage with key players in the public transport arena so as to promote this part 
of the strategy.  These issues are discussed in much more detail in Chapter 7. 

Assuming such engagement is successful, the State, MPPP and MPSP need to work with 
Rapid Penang and other bus operators to reorganise the bus network into a series of core 
bus routes, feeder bus services and changed urban bus services.  

It is suggested that this reorganisation be taken forward in phases, firstly addressing a single 
corridor, learning from the implementation experience, and then moving forward to 
reorganise other corridors.  With this in mind it is suggested that the Air Hitam - Weld Quay 
corridor be the first to be reorganised as a pilot project.   

To this end a detailed feasibility study needs to be commissioned for the Air Hitam - Weld 
Quay corridor. This feasibility study needs to examine in detail proposals for: 

� restructuring the existing bus services between Air Hitam and Weld Quay, providing 
a single core bus service on the alignment of the ultimate George Town - Air Hitam 
tram corridor and introducing new feeder bus services to feed this core route; 

� introducing bus priority measures between Air Hitam and Weld Quay so as to 
minimise travel times on the core bus route; 
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� creating feeder bus / core bus interchange facilities at a number of locations along 
the Core bus route; and 

� introducing a Park and Ride facility at Paya Terubong 

In designing all these measures regard will need to be given to the final requirements within 
the George Town - Air Hitam corridor, once trams are introduced. 

In parallel, detailed studies need to be initiated so as to determine the most appropriate 
mechanism for bringing together Mainland bus operations under a single co-ordinating body. 
This might either come about through: 

� Rapid Penang taking over all of the existing services currently operated through the 
private sector; or  

alternatively 

� it could be that Rapid Penang, or some other newly formed body, takes responsibility 
for route planning and service specification and both Rapid Penang and the existing 
private sector operators continue to provide day today bus operations 

There is also a need to examine the case for introducing new routes on the mainland and for 
increasing service frequencies on selective routes. 

Design work on all of the above public transport network improvements should be completed 
prior to 2015.  Implementation should then follow as soon as possible after that date.   

Progressing Major Public Transport Infrastructure Schemes 

In terms of introducing new public transport infrastructure a detailed Feasibility Study needs 
to be commissioned to establish the detailed alignment of George Town - Airport Line and to 
confirm the most appropriate choice of modal technology. 

Improving the Accessibility and Operation of Public Transport 

Use of public transport is highly dependent of people's ability to access the system. To 
ensure good accessibility the State, MPPP and MPSP need to start implementing pedestrian 
improvements during this first initial plan period.   

The development of proposals to improve pedestrian conditions at existing traffic signal 
intersections has already been discussed above.   

In terms of introducing new pedestrian facilities the following intersections are identified 
within Appendix D as being locations where traffic signals (including the provision of fully 
protected pedestrian crossing facilities) need to be introduced between now and 2015 

� Gat Lebuh Cina / Pengkalan Weld 

� Lebuh Light / Pengkalan Weld 

� Jalan Burma / Jalan Transfer 

� Jalan Burma / Jalan Lim Chwee Leong / Jalan Penang 

� Jalan Carnavon / Jalan Magazine 

� Jalan Lim Chwee Leong / Jalan Ria 
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� Jalan Larut / Jalan Sultan Ahmad Shah 

� Jalan Air Itam / Jalan Balik Pulau / Jalan Paya Terubong 

� Jalan Kampung Pisang / Jalan Pasar / Jalan Paya Terubong 

� Jalan Arumugam Pillai / Jalan Ciku / Jalan Datuk Ooh Chooi Cheng 

� Jalan Arumugam Pillai / Jalan Muthu Palaniapan 

� Jalan Chee Bee Noor / Jalan Datuk Ooh Chooi Cheng / Jalan Kulim 

The opportunity should also be taken to systematically improve existing footways in these 
areas 

Current initiatives to upgrade the standard of bus shelter facilities, together with the access 
to such facilities, need to be accelerated so as good standards of bus stop provision are 
available throughout the State by 2015.   

Also, previously developed plans, detailed within the UNDP sponsored 'Accessible Transport 
Improvement Strategy Master Plan for the State of Penang' need to be taken forward.  In 
particular, improvement proposals aimed at providing 'accessibility for all public transport 
users' and the detailed proposals for improving public transport interchange facilities at 
Sungai Nibong intercity bus terminal and at Weld Quay should be implemented. 

Finally, as identified in Appendix E, traffic signal control (including the provision of fully 
protected pedestrian crossing facilities) also needs to be introduced at the intersection of Gat 
Lebuh Chulia / Pengkalan Weld to aid bus movement. 

Improving the Availability of Public Transport Information 

Steps need to be taken between now and 2015 to improve the overall visibility and 
comprehension of the public transport network.   

In particular: 

� in parallel with the on-going bus stop shelter improvement initiative steps need to be 
taken to introduce route and bus stop specific timetables into all bus stop shelters;   

� the current 'Public Transport Network Maps' need to be redesigned, moving away 
from the 'Airplane' based map towards a more easily understood 'Street based Map'; 

� 'Real Time', web based timetabling services need to be introduced at all bus stops, 
using mobile phone applications; 

� timetable information needs to be much made more widely available, targeting not 
only existing public transport users, but also potential users; 

� On-street, pedestrian signing to key public transport hubs needs to be improved; and 

� in specific cases, the livery of the existing bus fleet needs to be made much more 
distinctive. In particular the current CAT buses need to clearly identify that they can 
be used for free and the BEST buses need to promote the concept of Park and Ride'  
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6.4 The Detailed Implementation Programme - 2015 to 2020 

During this second time horizon emphasis needs to be placed on: 

� undertaking works that improve the operation of the existing transport system; 

� constructing the George Town Outer Bypass; 

� introducing new commuter rail services; 

� upgrading the Butterworth - George Town Ferry; and 

� commencing construction of the outer sections of the George Town - Airport Line 

Also during this period detailed design studies will need to be undertaken for many of the 
longer term highway and public transport infrastructure schemes 

Improving the Physical Form of the Strategic Highway Network 

The key highway infrastructure related activity to be undertaken between 2015 and 2020 will 
be the detailed design and construction of the George Town Outer Bypass.  This scheme 
needs to be operational by Year 2020 so as road space within George Town can 
subsequently be reallocated for public transport usage.  

Also during this period some 70 kilometres of existing strategic highways need to be widened, 
some 14 intersections need to be partially grade separated and traffic signal control needs to 
be introduced at a further 5 intersections.  All of these improvement works are detailed in 
Appendices B and C. 

Progressing Major Highway Infrastructure Schemes 

Detailed design studies need be commissioned during this period for construction of both the 
North Coast Pair Road and the Air Hitam - Relau Pair Road.   

Actions additionally need to be taken to ensure that the private sector: 

� through the Malaysian Highway Authority, is putting in place proposals for the 
provision of the North - South Expressway Link Road. 

� through, an as yet to be established implementation consortium, is developing 
proposals for the construction of a Third Sea Crossing  

Initial design work also needs to be commenced in respect of implementing some of the 
remaining Strategic Highway improvements identified for completion during the period 
between 2020 and 2025.  These are again detailed in Appendices B and C. 

Improving the Highway Network Management Regime 

Following on from the preparatory work undertaken prior to 2015, this second plan period 
should see the completion of most of the Highway Network Management Improvement 
proposals 

� In terms of traffic signal operation, it is intended that by 2020 all existing traffic signal 
intersections will benefit from the installation of up to date equipment, fully protected 
pedestrian crossing facilities and reduced traffic signal cycle times 
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� The Strategic Highway network ' No Stopping, No Waiting, No Parking, No Hawker 
Activity' enforcement regime needs to be launched around 2015.  Its operation then 
needs to be continually monitored and improved. 

� The road accidents database needs to be fully established by the end of 2015.  The 
major activity between 2015 and 2020 will need to be the identification of road 
accident hot spots and trends, the design, implementation and monitoring of 
accident hot spot remedial measures and the setting up of wider road safety 
programmes. 

� New controlled parking areas need to be designed and introduced during this period 
following the implementation priorities set out in Chapter 5.  Over this period on-
street parking charges themselves need to be doubled in real terms. 

� Similarly, the detailed highway direction signing strategy needs to implemented in 
parallel with undertaking other improvements to the Strategic Highway network 

Improving the Linkages between Transport Policy and Land Use Policy 

It is envisaged that by 2015 the required process changes will in place.  From 2015 onwards 
the new development approval processes need to be adopted, with each developer being 
required: 

� to pay a 'Transport Related Development Charge'; 

� produce a Transport Accessibility Audit; and 

� in the case of non-residential developments, adhere to the new 'Maximum' car 
parking provision standards. 

Reorganising Existing Bus Services 

Based on the lessons learned from implementing the George Town - Air Hitam Pilot 'Core 
Route and Feeder service network' similar proposals need to be designed and implemented 
within the: 

� George Town - North Coast Corridor; 

� George Town - Airport corridor; 

� Butterworth - Bukit Mertajam corridor; and 

� Mainland Southern Corridor.  

Again, detailed feasibility studies need to be commissioned for each corridor and where 
possible bus priority measures, core bus route / feeder bus interchange facilities and primary 
park and ride sites need to be introduced in parallel with bus network reorganisation.  In 
developing each of these proposals the longer term aim of introducing Tram or Bus Rapid 
Transit operation within each corridor will again need to be borne in mind 

New bus services also need to be introduced on the alignment of the: 

� Times Square Orbital Loop Line; 

� George Town Orbital Loop Line;  

� Bayan Lepas Loop Line; and 

the frequency of other bus services, both on Penang Island and on the Mainland, need to be 
increased to a minimum of one service every 20 minutes. 
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Introducing Commuter Rail Services 

Double tracking of the KTM rail facility is expected to be completed within the next two years.  
The opportunity therefore exists to introduce new commuter rail services during this 2015 to 
2020 period.  

To facilitate this, feasibility and design studies need to be commissioned for the construction 
of a new station at Mega Mall and for the construction of a commuter train depot.  Orders will 
also need to be placed for new rolling stock. 

Upgrading George Town - Butterworth Ferry Service 

A new passenger based catamaran ferry service needs to be introduced between George 
Town and Butterworth.  Completion of the Penang Second Crossing will have the impact of 
reducing traffic demand on the existing Penang Bridge, thereby providing an opportunity to 
divert current existing vehicular users of the ferry facility to the Bridge. 

Introduction of this new service requires the construction of new docking facilities at both 
Penang Sentral and Weld Quay.  These can however be constructed without disrupting the 
activities of the current passenger / ferry services.  

Detailed design studies will again need to be commissioned prior to construction of these 
new facilities and orders will also need to be placed for the catamarans. 

Progressing Major Public Transport Infrastructure Schemes 

At the start of this second plan period detailed design studies will need to be commissioned 
to facilitate the early construction of the George Town - Airport Line. It is also envisaged that 
construction of the outer section of this new line will commence during this plan period 

Detailed feasibility studies also need to be commissioned for each of the other proposed 
Tram and Bus Rapid Transit Lines during the 2015 - 2020 period of the Plan.  This will allow 
early decisions to be made in respect of the detailed choice of alignments, the most 
appropriate technology choices and the most viable implementation programme. 

Following on from these detailed feasibility studies, depending on the finally adopted 
implementation plan, detailed design studies will also need to be commissioned for the 
Bayan Lepas Orbital Loop Line, the CAT Orbital Loop Line, the Times Square Orbital Loop 
Line and the Macalister Line 

Improving the Accessibility and Operation of Public Transport 

It is anticipated that majority of the required pedestrian improvement works will be completed 
prior to 2020. In addition to providing pedestrian facilities at existing traffic signalled 
intersections and adding footways to most roads within the urban area it is additionally 
proposed to introduce some 32 new traffic signal controlled intersections on local roads over 
this period. These are required primarily to aid pedestrian movement and are detailed in 
Appendix D. 

Completion of these works, coupled with the transformation of the bus network into a 'Core 
Route and Feeder route network' will bring public transport services within easy reach of 
most residents within the built up areas of the State.   
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The role out of primary Park and Ride sites, in parallel with the bus network reorganisation, 
and the introduction of commuter rail services will also make the public transport network 
much more accessible to those living in rural areas. 

Improving the Availability of Public Transport Information 

Finally, it is anticipated that between 2015 and 2020 the opportunity will be taken to further 
refine the delivery of public transport based information, with the previous initiatives 
introduced up to 2015 being refined and the overall information environment being extended 
to make 'Real Time' public transport information available to all travellers via the internet, 
mobile phone and on-street information displays. 

6.5 Longer Term Implementation Plan 

By Year 2020 the majority of the 'Strategy' proposals aimed at making better use of the 
existing highway and public transport networks should be completed. 

The emphasis during this longer term plan period will therefore be on: 

� Completing widening and intersection improvements on the existing strategic 
highway network 

� Completing the role out of on-street controlled parking through the State's urban 
areas 

� Implementing new road schemes, tram schemes and bus Rapid transit schemes, 

� Completing the Park and Ride Strategy 

� Introducing additional Catamaran based ferry services 

� Introducing Access charges for private vehicles entering George Town in the 
morning peak hour period 

Implementation of Strategic Highway Schemes 

The highway widening and intersection improvement works to be undertaken during this plan 
period are detailed in Appendices B and C.  Between 2020 and 2030 it is envisaged that 
some 75 kilometres of strategic highway will need to be widened, some 25 intersections will 
need to be partially grade separated, some 11 new traffic signal intersections will need to be 
installed and 3 strategic national highway intersections will need to be fully grade separated.  
All of these schemes will need to be the subject of detailed feasibility studies and detailed 
design studies.  

As detailed at the beginning of this chapter it is also envisaged that the: 

� North Coast Pair Road will be constructed by 2020; 

� Air Hitam - Relau Pair Road will be constructed by 2025; 

� North - South Expressway Line road will be constructed by 2025; and 

� Third Sea Crossing will be constructed by 2030.  

Completion of the On-Street Control Parking Area Programme 

Further new controlled parking areas need to be designed and introduced during the first part 
of this plan period following the implementation priorities set out in Chapter 5.   
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Implementation of Strategic Public Transport Schemes 

� During the early part of this plan period the George Town - Airport Line and the 
Bayan Lepas Orbital Loop Line need to be completed. 

� During the middle part of the plan period the CAT Orbital Loop Line, the Times 
Square Orbital Loop Line and the Macalister Line all need to be completed 

 

� Also during the early part of this plan period detailed design studies need to be 
commissioned for the remaining public transport infrastructure projects as 
construction of these can commence during the middle part of the plan period, with a 
view to all projects being in place by 2030. 

Completion of the Park and Ride Strategy 

Based on the Highway, Tram and Bus Rapid Transit implementation programme discussed 
above it will be appropriate to construct the secondary Park and Ride sites on Penang Island 
in two phases.  The Gelugor site could be constructed and between 2020 and 2022, so as it 
is available for use following the opening of the George Town - Airport Line and the 
remaining two sites at Air Hitam and Tanjung Tokong could be constructed between 2025 
and 2027, allowing these to be opened in conjunction with the completion of the George 
Town - Air Hitam Line and the George Town - North Coast Line.  

On the Mainland the timing of the implementation of the northern site at Telok Air Tawar is 
flexible.  This site will always be bus based and can therefore be introduced once demand is 
deemed to be sufficient.  The other site at Permatang Pauh is matched to completion of the 
two Bus Rapid Transit schemes and is therefore not needed until 2030.   

Introduction of the Remaining New Ferry Services 

The two ferry services from Butterworth to Gurney Quay and from Butterworth to Queensbay 
will only reach their full potential in passenger terms, when they are connected into the 
Island's Tram and Bus Rapid Transit systems. This suggests that the service to Queensbay 
could become operational in 2022 and that to Gurney Quay could become operational in 
2027. 

The remaining Feeder based ferry service, linking Straits Quay to Queensbay, via Tanjung 
Tokong Island, Gurney Quay, Weld Quay and The Light has limited viability and therefore 
should be viewed as a long term aspiration, probably being introduced at the end of the 
Strategy period. 

Introduction of Access Charges on Private Vehicles Entering Butterworth and George 
Town 

These charges should not be imposed until such time as there are available travel choices in 
place. This includes: 

� completion of the George Town Outer Bypass; 

� completion of all the new transit routes; 

� construction of new secondary Park and Ride sites on the approaches to both 
George Town and Butterworth; and  



 

Pejabat  Setiausaha 
Kerajaan 
 Negeri Pulau Pinang 

 Kajian/ Master Plan bagi Pengangkutan 
dan Pengurusan Lalu Lintas Pulau Pinang 
 
The Recommended Transport                
Mater Plan Strategy 

 

 
 

AJC Planning Consultants Sdn Bhd 

 

64 

In Association with  

 

A CH2M HILL COMPANY 
Halcrow Consultants Sdn Bhd 

 

 
Singapore Cruise Centre Pte Ltd 

 

 

� the introduction of new Catamaran based passenger ferry services between Penang 
Sentral and Penang Island  

At the current time it is envisaged that: 

� the Inner George Town Cordon will be implemented between the years 2025 and 
2027; and 

� the Outer George Town Cordon and the Butterworth Central Area Cordon will be 
implemented prior to 2030. 

6.6 Summary 

Table 6.1 provides a summary of the expenditure needed in each period between now and 
2030 in order to deliver this implementation programme. 



 

Pejabat  Setiausaha 
Kerajaan 
 Negeri Pulau Pinang 

 Kajian/ Master Plan bagi Pengangkutan 
dan Pengurusan Lalu Lintas Pulau Pinang 
 
The Recommended Transport                
Mater Plan Strategy 

 

 
 

AJC Planning Consultants Sdn Bhd 

 

65 

In Association with  

 

A CH2M HILL COMPANY 
Halcrow Consultants Sdn Bhd 

 

 
Singapore Cruise Centre Pte Ltd 

 

 

 

Figure 6.3:  
 
Public Transport 
Implementation Plan 
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Figure 6.4:  
 
The Traffic Signal Operations 
Improvement Sub-Strategy 
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Figure 6.5:  
 
The Highway Enforcement   
Sub-Strategy 



 

Pejabat  Setiausaha 
Kerajaan 
 Negeri Pulau Pinang 

 Kajian/ Master Plan bagi Pengangkutan 
dan Pengurusan Lalu Lintas Pulau Pinang 
 
The Recommended Transport                
Mater Plan Strategy 

 

 
 

AJC Planning Consultants Sdn Bhd 

 

68 

In Association with  

 

A CH2M HILL COMPANY 
Halcrow Consultants Sdn Bhd 

 

 
Singapore Cruise Centre Pte Ltd 

 

 

Figure 6.6:  
 
The Road Safety Improvement 
Sub-Strategy 
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Figure 6.7:  
 
The Traffic Growth Reduction 
Sub-Strategy 
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Figure 6.8:  
 
The Highway Directional 
Signing Sub-Strategy 
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Table 61:  Summary of Strategy Expenditure Requirements 

RM Millions 

Item 2012-

2015 

2015-

2020 

2020-

2025 

2020-

2030 
Total 

Strategic Highway Improvement Projects 

Construction of New Highways 0.0 2,193.0 2,519.5 4,200.0 8,912.5 

Highway Widening Projects 95.0 1,163.5 801.5 585.0 2,645.0 

Intersection Improvement Projects 52.5 712.5 1362.5 515.0 2,642.5 

Pedestrian, Cyclist, Motorcyclist and Public Transport Related Improvement Projects 

Pedestrian Intersection Improvements 30.0 80.0 5.0 - 115.0 

Public Transport Improvements 2.5 - - - 2.5 

Other Improvements - 500 250 250 1,000.0 

Highway Network Management Proposals 

Traffic Signal Strategy 25.0 150.0 37.5 37.5 250.0 

Regulation and Enforcement Strategy 50.0 50.0 50.0 50.0 200.0 

Road Safety Strategy 5.0 125.0 125.0 125.0 380.0 

Traffic Growth Reduction Strategy 15.0 10.0 0.0 0.0 25.0 

Direction Signing Strategy 5.0 25.0 20.0 0.0 50.0 

Tram Routes      

George Town - North Coast Line 0 50 162 320 532 

George Town - Air Hitam Line 50 0 250 420 720 

George Town - Airport Line 0 610 561 0 1,171 

Macalister Line 0 20 140 0 160 

CAT Line 0 25 219 0 244 

Times Square Loop Line 0 25 231 0 256 

George Town Orbital Loop Line 0 50 624 674 1,348 

Bus Rapid Transit Routes 

Bayan Lepas Orbital Loop Line 0 25 842 0 867 

Butterworth - Bukit Mertajam Line 0 50 0 605 655 

Mainland Southern Corridor  Line 0 50 0 895 945 

Depot Maintenance and Storage Facilities for Tram Fleet 

Tram Fleet 0 0 175 175 350 

Bus Rapid Transit Fleet 0 0 35 65 100 

Commuter Rail Line 0 220 0 0 220 

New Ferry Services 0 150 90 40 280 

Park and Ride 0 140 30 30 200 

Vehicle Fleet 

 - Trams 0 0 290 360 650 

 - BRT  0 0 15 35 50 

 - Ferries  55 90 190 335 

 - Commuter Trains 0 450 0 0 450 

 - Buses 0 35 0 0 35 

Total (RM Millions) 330 6964 8925 9571.5 25790.5 
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7 THE INSTITUTIONAL IMPLEMENTATION STRATEGY 

7.1 Introduction 

Delivery of the 'Recommended Transport Master Plan Strategy' is going to be complex.  

At the current time: 

� the provision, regulation and operation of transport facilities with the State is divided 
between many different organisations. These range from federal, region, local and 
privately controlled organisations; and   

� the available transport related institutional capacity within the State, MPPP and 
MPSP is limited 

To ensure the successful delivery and on-going operation of the 'Strategy' there is a need: 

� firstly, for the Strategy itself to be fully owned at both State and Local Authority level; 

� secondly, for recognition to be given to the fact that the State and Local Authorities 
do not control much of the transport regime - Implementation of the Strategy will 
therefore be highly dependent on gaining the co-operation of other organisations  

� thirdly, for recognition to be given to the fact that such co-operation will only be 
obtained if the State and Local authorities are willing to take the lead in working, in 
an open manner, with all these other organisations 

� fourthly, for institutional strengthening at both State and Local Municipality level so 
as to ensure there are adequate staffing resources in place to take the 'Strategy' 
forward 

� lastly, for some form of State wide 'Transport Authority' to be established to oversee, 
manage and operate the finally development transport networks 

7.2 Strategy Ownership 

The first step in making the 'Strategy' a reality lies in the contents of the overall suite of 
'Transport Master Plan Strategy' reports being adopted by the State, MPPP and MPSP as 
official Transport policy.  To ensure that this actually happens there is an immediate need for 
officers from within the State, MPPP and MPSP to take ownership of the 'Strategy'  

To this end it is recommended that an officer level Committee be immediately set up 
comprising of senior level representatives from within the State's 'Chairman of Local 
Government and Traffic Management Committee' secretariat and the Engineering 
Departments of MPPP and MPSP.   

This officer Committee should be tasked with ensuring: 

� that the 'Recommended Transport Master Plan Strategy' is adopted as official policy 
by State. MPPP and MPSP; and 

� that a Task Force is subsequently convened under the chairmanship of the Chief 
Minister or the Chairman of the 'Local Government and Traffic Management 
Committee' to identify an Action Plan for taking the strategy forward. 
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A key role of this Task Force will be to enter into discussions with representatives from the 
public and private sector at Federal, Regional and Local level with a view to formulating 
such an Action Plan. 

It is envisaged that this Action Plan will bring together representatives from these Federal, 
Regional and Local organisations into a new Strategy Delivery Team comprising of: 

� 'a Strategic Strategy Delivery Committee';  

together with  

� a number of targeted 'Short to Medium Term Strategy Implementation Committees'   

Members of the 'Strategic Strategy Delivery Committee' need to be tasked with: 

� overseeing the timely implementation of all strands of the 'Recommended Transport 
Master Plan Strategy'; 

� securing the Strategy's overall funding needs, both in the short to medium term and 
in the longer term; and 

� progressing the delivery of the Strategy's major infrastructure projects 

Members of the each of the 'Short to Medium Term Strategy Implementation Committees'   
need to focus on addressing individual issues related to implementing each of the proposed 
short to medium term improvements to the operation of existing transport networks.   

In hierarchical terms it is envisaged that: 

� the overarching Terms of Reference for each of the 'Short to Medium Term Strategy 
Implementation Committees' should be set by the members of the 'Strategic 
Strategy Delivery Committee'; and 

� that each of the Implementation Committees will be required to submit regular 
progress update reports to members of the 'Strategic Strategy Delivery Committee'. 

In terms of membership: 

� the 'Strategic Strategy Delivery Committee' should comprise of representatives from 
those organisations that have control of funding and policy issues; and 

� the 'Short to Medium Term Implementation Committees' should primarily comprise 
of representatives from delivery organisations.  By definition though, some members 
of the 'Strategic Strategy Delivery Committee' are also likely to have a role in 
moving forward short to medium term improvements to the existing transport 
networks. 

At this time it is envisaged that membership of these two tiers of committees will be as set 
out in Figure 7.1.  A more detailed discussion on the role of each of these organisations, and 
the reasons for including them within each tier of the delivery management structure is set 
out in the accompanying 'Institutional Plan' 

7.3 Institutional Strengthening 

At a day to day level there is a need for the State, MPPP and MPSP to participate fully in the 
strategy delivery process.  
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Figure 7.1: Suggested Membership of the Strategy Delivery Team 

In particular there is a need for: 

� the State to oversee and monitor the strategy delivery process from a day to day 
perspective; and 

� for MPPP and MPSP, working with other locally based organisations such as JKR, 
Rapid Penang and JPBD, to further develop and introduce the short to medium term 
measures aimed at: 

- improving the current approach to traffic signal operations; 

- improving the regulation and enforcement of illegal waiting, parking, loading 
and hawker activity; 

- reviewing, upgrading and extending the existing on-street car parking control 
regime; 

- addressing current road safety issues; 

- reorganising the existing bus based public transport network into a series of 
Core bus routes, feeder routes and other urban bus routes; 

- rationalising the existing highway direction signing regime; 
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- generally progressing the design and implementation of the myriad of 
intersection improvements and highway widening proposals; and 

- making changes to way in which development applications are processed 
within the State 

Achieving all of these changes with the current staffing resources available to the State, 
MPPP and MPSP is going to be a very difficult challenge.   

Within the State, there are currently only two or three staff specifically tasked with looking 
after transport planning related issues.  Similarly, within both MPPP and MPSP the number 
of suitably experienced staff within each local authority's engineering department is very 
limited. Those staff that are place within each organisation are already struggling to deliver 
day to day services. It is therefore unlikely that they will have the capacity to move forward 
all the initiatives outlined above. 

While external consultants can be used to deliver some of the 'one off' services and studies, 
their inputs will still need to be managed from within the State, MPPP and MPSP. 

a) Institutional Strengthening at Transport Policy Level 

At State level there is a need to establish a 'Transport Policy Unit'.   

In part this already exists in the form of the current 'Traffic Management / Transport Planning 
Unit'.  It however needs to strengthened, both in terms of its technical abilities and in terms 
of its leadership.  In this respect there is a need to engage the services of an experienced 
transport planner to lead the current team. 

The role of this expanded team will be to both work with the Strategy Development 
Committees to ensure that all elements of the 'Strategy' are successfully progressed and to 
oversee and coordinate the day to day implementation activities of both MPPP and MPSP.  

b) Institutional Strengthening at Implementation Level 

At local level both MPPP and MPSP are lacking resources to take the detailed elements of 
the strategy forward.  JKR, although responsible for many of the local implementation issues, 
is also understaffed and is very focussed on the deliver of highway solutions, rather than the 
wider elements contained within the 'Recommended Transport Master Plan Strategy'.   

Moving forward at local level there is again a need to recruit additional experienced staff. 

Looking at the activities identified within the 'Recommended Transport Master Plan Strategy' 
some of these could be tackled at local level (i.e. individually by MPPP and MPSP) and 
some are best tackled at a State Wide level. 

� Issues such as: 

- Traffic Signal Management; 

- Parking Control; and 

- the design of public transport interchanges and bus priority measures 

can each be tackled at individual local authority level providing the actions of the 
two authorities are coordinated at State level. - The current ability of each authority 
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to do this however, in staff resource terms and to some extent in technical capacity 
terms, is questionable. 

� Other issues, such as: 

- the establishment of a road accident database; 

- the introduction of a State wide signing strategy; and 

- the rationalisation of the current bus based public transport network 

might be best managed at either State level or JKR level, depending on the form of 
the activity - Again however it is questionable whether either the State or JKR 
currently has the staff resources or technical capacity to undertake these activities  

� Yet other initiatives, such as those related to: 

- the establishment and enforcement of a strategy aimed at preventing illegal 
waiting, loading, parking and hawker activity on the primary highway network; 
and 

- implementing changes to the development control process 

might be best planned at State level, but implemented at local level - Again, the 
same issues of staff availability and technical capacity arise though. 

To resolve this there is an obvious need for the current implementation institutions to be 
strengthened, both in terms of staff availability and in terms of technical capacity.  Whether 
the individual activities themselves are undertaken within the State, MPPP, MPSP or JKR is 
almost a secondary issue provided all tasks are fully coordinated at State level. 

Creating three separate centres of expertise is going to be much more difficult than creating 
a single expert entity.  On the other hand, concentrating all the required skills within one 
organisation will also be difficult, given the geographical and functional differences between 
the State, MPPP and MPSP.   

A possible solution might be to establish a jointly owned 'Strategy Implementation Team'.  
Such a team, if it were allowed to operate at arms length from the day to day functional 
activities of the State, MPPP and MPSP could also perhaps actually achieve its objectives.   

In staffing terms it will be necessary to recruit new staff into this team.  It will also however, 
be sensible to second existing State, MPPP and MPSP staff into this team so as to ensure 
that local knowledge and expertise is fully mobilised. - Such secondees nonetheless need to 
be suitably qualified to undertake the tasks required. Simply transferring under-utilised 
technician or support staff into the team would defeat the team's objective.   

The objective in the longer term should be to create new permanent positions so that both 
design and continuing management activities can be undertaken with continuity.   

In the short term however there may be a case for employing staff on a contract basis, either 
through direct recruitment or through use of local private sector consultants. The key issue is 
that any staff who are engaged should have the required level of expertise to undertake the 
tasks at hand.   
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One advantage of using local consultant staff might be that the skills available through these 
individuals can be passed on to existing State, MPPP and MPSP employees.  Additionally, 
the skill sets employed can be relatively easily changed to met changing implementation 
priorities 

In terms of location it would be preferable if this 'Strategy Implementation Team' were to be 
based within the offices of the State, MPPP or MPSP so that there is an opportunity for 
cross referencing between the activities of the 'Strategy Implementation Team' and the wider 
State, MPPP / MPSP organisations. To be effective however members of the team should 
be dedicated within the team, not undertaking dual duties within the State, MPPP or MPSP. 

The initial primary technical functions of this new unit will be to provide expertise in the areas 
of: 

� Traffic signal design, layout, operational and timing issues; 

� Controlled parking area design and implementation issues; 

� Public transport bus interchange design and bus priority scheme design; 

� Establishment of a road accident database; 

� Design of a highway directional signing strategy; and 

� Refinement and implementation of new policies for assessing development 
applications 

In addition however, individual members of the unit will need to be able to liaise effectively 
with staff from other organisations (particularly the police, Rapid Penang and the parent 
authorities), community groups and local politicians so as to ensure that the outputs 
produced by the 'Strategy Implementation Team' met the needs of the wider client bodies 
and the public. 

The above suggests that the Unit needs to include: 

� a number of individuals with say five to ten years experience in the areas of traffic 
engineering, public transport planning, database design and management, highway 
engineering and development control.  A working knowledge of the use of 
proprietary software packages such as TRANSYT, AIMSUN, ACAD, GIS and a 
database package will also be useful. 

together with 

� at least one or two more senior staff who have a general understanding of most of 
the above issues but also have the experience to lead the team, both internally in 
terms of staff management and mentoring but also externally in terms of 
communications with other parties. 

Identifying necessary funding to facilitate the establishment and strengthening of both a 
State based 'Transport Policy Unit' and this 'Strategy Implementation Team' is considered to 
be a necessary prerequisite for taking the strategy forward. In many respects it is as 
important, if not more important, than the need to identify funding for infrastructure 
improvements    
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c)  The Need for Specific Expertise in Strategic Transport Modelling 

At a day to day level it is not envisaged that extensive use will need to be made of the 
'Penang Strategic Multi-Modal Transport Model'.  However, there may be occasions when 
use of the model might be appropriate.  These would include: 

� verifying the appropriateness, or otherwise, of possible planned changes to the land 
use zoning and policy aspects of the draft Local Plans; 

� examining the implications of adopting different alignments or design standards for 
some of the major infrastructure proposals included within the 'Recommended 
Transport Master Plan Strategy'; and 

� in a minority of cases, assessing the transport related impact that Mega 
Development proposals might have on the 'Strategy's' validity, particularly if it is 
envisaged that approval of such development proposals might result in a need for 
the 'Strategy' to be amended. 

To ensure that the client organisations are capable of undertaking such assessments the 
Strategy study team has already trained two members of staff employed within MPPP's 
Engineering Department in the use of this model. These staff are also trained in use of more 
local area traffic software packages including AIMSUN, and to so extent TRANSYT, and 
have an insight into the proposals contained within the 'Strategy'.  To ensure this expertise is 
not lost it is strongly recommended that these two members of staff be among those 
nominated for secondment into the above discussed 'Strategy Implementation Team'  

7.4 The Longer Term Management of the Transport System 

In the medium to longer term as the various elements of the strategy start to materialise 
there will be as need to establish a longer term management structure that can oversee the 
day to day management of the transport system and take responsibility for ensuring that the 
strategy objectives are realised 

At a day to day level management and maintenance of highway infrastructure is relatively 
straight forward and it might be appropriate therefore continue with the current regime, albeit 
there may be a need to review the overall ownership status of highways within the State. 

In the case of both transport policy and public transport management the issues are much 
more complex. One of the overarching goals of the 'Recommended Transport Master Plan 
Strategy' is that of creating and integrated transport system within the State, with:  

� transport policy initiatives being targeted at encouraging travellers to make much 
more informed choices between the use of public and private transport; and 

� public transport provision itself being much more integrated, providing seamless 
ticketing and interchange between different parts of the public transport network.   

Achieving an integrated approach in the areas of transport policy and public transport 
provision will require the current disaggregated ownership structures within the transport 
sector to be addressed.  One way forward might be to ultimately create an overarching State 
wide Integrated Transport Agency, with overall responsibility for both setting transport policy 
and managing the operation of the transport system. 

The overriding objectives underlying the creation of such a State wide Integrated Transport 
Agency should be to achieve: 
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� Integrated operation and management of buses, ferries, future commuter rail 
services, tram services and Bus Rapid Transit services 

� Better integration between the setting of highway tolls, car parking charges and 
public transport fares; 

� Improved future planning of new additions to the transport network, both new 
highway schemes and new public transport schemes; and 

� Better co-ordination between land use development policies and transportation 
planning policies 

Through ultimately creating a single Integrated Transport Agency that has responsibility of 
overseeing the operation of all parts of the transport network it should be possible to: 

� Improve Public Transport efficiency through: 

- implementing a single fare structure for use of all public transport services; 

- removing duplication and route competition within the public transport sector; 
and 

- integrating timetables across the whole public transport network 

� Achieve Better Integration of Transport User Charges through 

- Introducing better co-ordination of transport pricing policies so as to ensure that 
public transport usage is encouraged in preference to private vehicle usage, 
ultimately allowing, if necessary, cross subsidisation to be introduced between 
highway and public transport operations 

� Achieve an Integrated Approach to the Planning of Future Infrastructure through: 

- Bringing together decision making in respect of planning both highway and 
public transport infrastructure provision within a single organisation will ensure 
that public sector investment is efficiently targeted towards selecting the most 
appropriate solutions for moving people and goods, rather than simply 
concentrating on the developing infrastructure for each mode in isolation 

� Achieving Better Coordination between Land Use Planning and Transport Planning 
through: 

- ensuring that new developments are encouraged in areas that have good 
public transport accessibility and discouraged in areas that are inaccessible by 
public transport, thus leading to more efficient usage of the overall transport 
network, reductions in future expenditure on new infrastructure and reductions 
in C0

2
 emissions.  

Such a change is nonetheless likely to be difficult to achieve.  It will not only necessitate 
changes to existing legislation but will also involve bringing together the current roles of 
many different agencies into a single agency thus requiring both the transfer of power 
between agencies and a devolution of power and funding from Federal Government to Local 
Government. 

In today's terms, setting up such an organisation can only be viewed as a long term 
objective, rather than an achievable outcome.  Nonetheless, bringing together all the key 
players in transport provision in to single 'Strategy Delivery Team', as has already been 
discussed above, does provide a genesis for such an agency to be created, be it in shadow 
format or in reality. 
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Going forward, it is suggested that the status of the 'Strategic Strategy Delivery Committee' 
should be reviewed and strengthened, so as instead of it simply being a group of individual 
agencies acting in cooperation it can gradually evolve into a more formal unit.  Perhaps this 
could be achieved through each agency retaining its own control over it particular sector but 
gradually devolving decision making to its selected representatives on the Committee, thus 
allowing the Committee as a whole to act like an Integrated Transport Agency, even if that is 
not what is it actually called. 

Under such a proposal, regardless of the extent to which the powers of the 'Strategic 
Strategy Delivery Committee' are allowed to evolve, its role will inevitably change from that 
of securing funding and championing implementation to that of managing the transport 
system. The need for Short to Medium Term Implementation Committees will also reduce 
and in their place there will be a need to put in place mechanisms for managing the 
transport system 

The relative importance of different agencies within the committees will also change, 
depending partly on the extent to which there is a continuing need to raise funding and on 
the decisions that have been made in respect of project delivery. 

In the longer term, the need for PEMANDU, KHAZANAH and the Economic Planning Unit to 
participate in the management process may diminish. Similarly, depending on which 
organisations operate the future public transport system the role of Penang Port and other 
private sector bus operators might reduce. 

Assuming there is no radical devolvement of power however, the following key players are 
likely to have a continuing role in the longer term strategy management structure 

 

Figure 7.2: The Longer Term Strategy Management Structure 
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8 THE FUNDING STRATEGY 

8.1 Introduction 

The cost of delivering the 'Recommended Transport Master Plan Strategy' is some RM 26 
Billion over some 15 to 20 years. This is clearly a significant financial commitment and will 
be extremely difficult to finance from State / Local Government resources alone.  The 
Strategy's successful delivery is therefore highly dependent on the availability of funds from 
Federal Government and / or the private sector. 

8.2 Options for Funding  

The most relevant sources of external funding that might be utilised by the State / MPPP / 
MPSP are as follows: 

� Federal Government Support 

- Cash support: This can be in the form of federal supported subsidies, grants 
or preferential / subordinated loans.  

- In Kind Support: Such support could also be provided in the form of the free 
allocation of land by federal government  

� Incentives for Infrastructure Contractors 

- Provision of Development Right Incentives: This might include the State or 
Federal Government allocating development rights to a contractor in return for 
the provision of highway or public transport infrastructure.   

- Tax Incentives: Support might also be given to a contractor in the form of tax 
relief (i.e. tax incentives and direct / indirect tax exemptions) so as to reduce 
overall infrastructure costs 

� Transport User Charges 

- Road User Tolls - In the case of the North - South Expressway Link Road and 
the Third Sea Crossing the costs of facility construction could be offset 
through the potential to collect future road user tolls 

- Parking charges: The 'Recommended Transport Master Plan Strategy' 
includes proposals to increase existing on-street parking charges and 
introduce new on-street parking changes. These measures provide a potential 
source of revenue for the State and local authorities. 

- Road User Access Charges - The ultimate imposition of access charges on 
private vehicles entering both George Town and Butterworth will potentially 
provide a source of revenue that can be used to offset the costs of 
infrastructure provision 

- Fare box Revenues: these represent a potential source of income in respect 
of public transport operations.  At the current time however, with public 
transport fares being set by federal government to maximise affordability for 
most sections of society, rather than to maximise system income, it is unlikely 
that fare income will meet operating costs. 
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� Developer Charges 

- Developer Contributions towards a Transport Fund - A substantial reason for 
the public sector having to provide improved transport infrastructure is the 
pressure that new development will place on existing infrastructure. To 
address, developers should be required to make contributions to a transport 
infrastructure fund. The scale of contributions being tailored to reflect the 
impact that new development has on the transport system - This issue is 
discussed in further detail later within this Chapter. 

� Land Betterment Charges 

- Real Estate Development Premiums: In the case of new development a levy 
could be imposed on real estate developers for the right to develop land in the 
vicinity of proposed Rapid Transit stations and other transport related facilities.  
This levy would reflect the gain in land values associated with the provision of 
the new facility. 

- Levying Additional Land or Property Taxes: In the case of existing properties 
substantial economic benefits can arise from the provision of improved 
transport infrastructure, hence, the rental and / or capital value of existing 
properties can increase. The public sector could capture some of this 
increased value through introducing a higher levy on properties that directly 
benefit from the provision of such infrastructure 

� Other Sources of Income 

- Ancillary revenue from advertising and business activities: Urban 
transportation projects provide opportunities for advertising and business 
activities such as the development and management of retail, commercial and 
banking facilities around stations. The system's buses, bus rapid transit, trams, 
commuter trains and ferries also provide ample space for advertisements. 

- Commercial Money Markets - Potentially the State could also raise funds on 
the open market through selling 'guaranteed return' municipal bonds. Such a 
strategy however simply defers the cost of providing new infrastructure till a 
later time.  For such a strategy to be viable the State would have to identify a 
credible source of future income that would facilitate both bond repayment 
and debt servicing costs. 

None of the above is likely to provide sufficient funds in its own right.  However, when used 
in combination they do provide a potential way forward. 

8.3 The Possible Allocation of Strategy Costs between Different Parties 

Highway Improvement Costs - In terms of improving the existing highway network, MPPP 
and the State are only responsible for a portion of the roads that need to be upgraded.  Much 
of the cost of highway improvements could therefore fall to Federal Government. The 
division of costs between the State, MPPP and Federal Government will depend on the final 
ownership structure for the proposed Strategic Highway Network. If the Strategic National 
and Strategic State roads were to be transferred to Federal Government then the division of 
highway improvement costs between MPPP, the State and Federal government would be 
some 185 Million for MPPP, some 1,420 Million for the State and some 3,800 Million for 
Federal Government. 
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Costs Associated with the Provision of New Highways - In the case of the North - South 
Expressway Link Road and the Third Sea Crossing these are likely to be provided as tooled 
facilities. As such, their provision is likely to be achieved through involvement of the private 
sector.  In the case of the: 

� North - South Expressway Link Road it is anticipated that all costs would be covered 
by the private sector operator through the subsequent collection of tolls. 

� Third Sea Crossing, if there is a need for public sector involvement, this is 
anticipated to be in the form of an agreement based around development rights, 
rather than direct public sector financing. 

Neither of these roads therefore need to be directly funded from the public purse 

In respect of the other three roads, namely the George Town Outer Bypass, the North Coast 
Pair Road and the Air Hitam - Relau Pair Road, opportunities to mobilise private sector 
involvement are probably more limited as all three are being promoted within the 'Strategy' 
as public roads, rather than toll roads.  Nonetheless, opportunities for private sector 
involvement through the granting of development rights might still exist. 

If the provision of these roads does eventually fall to the public purse the combined cost of 
their implementation is around RM 3,250 Million.  Whether these costs will fall to the State / 
MPPP or to Federal Government will depend on eventual ownership.  Again, if the 
ownership of all Strategic National and Strategic State roads were to be transferred to 
Federal Government then this burden would be lifted from the State / MPPP. 

Costs Associated with Implementing the Highway Management Proposals - The costs 
amount to some RM 1, 900 Million and are primarily associated with improving the traffic 
signal regime, improving the traffic enforcement regime, providing improved facilities for 
pedestrians, cyclists and motorcyclists, improving the road safety regime and rationalising 
the highway direction signage regime.  Based on highway ownership these costs are likely to 
be apportioned relatively evenly between MPPP, the State and Federal Government. 

Costs Associated with the Short to Medium Term Reorganisation of the Bus System - 
The necessary infrastructure works, which are primarily likely to relate to the provision of new 
interchange facilities between Core Bus Route services / Feeder Bus Route services, the 
introduction of bus priority measures and the construction of some park and ride sites, are 
likely to cost in the order of RM 400 to RM 500 Million to implement.  Most of these costs are 
likely to fall to the State / MPPP and MPSP.   

Costs associated with increasing the size of the bus fleet however are likely to fall to Rapid 
Penang or be paid for through grants from Federal Government, through the Ministry of 
Finance. 

Costs Associated with the Introduction of Commuter Rail Services - The provision of 
commuter Rail services is outside the remit of the State, MPPP and MPSP. If this part of the 
strategy is to become reality the cost of constructing a new station a Mega Mall, purchasing 
new rolling stock and constructing train sheds / depot / maintenance facilities will ultimately 
need to be met through Federal Government. These cost amounts to some RM 670 Million.  
It is possible that KTM, ETC or perhaps NCIA could be an appropriate conduit for securing 
such funding.   
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Cost Associated with Introducing Improved Ferry Services between Butterworth and 
George Town - Replacement of the existing car / passenger ferry service between Penang 
Sentral and Weld Quay with a catamaran based passenger service will cost an overall total 
of around RM 210 Million. Again, MPPP, MPSP and State have no direct involvement in the 
provision of this service.   

Penang Port, under requirements imposed by the Penang Port Commission, do however 
currently have an obligation to operate a ferry on this route and will need to consider 
replacing the existing vessels over the next few years.  A contribution might therefore be 
forthcoming from these two organisations, particularly if such a contribution were linked to 
the transfer of this obligation to another party. NCIA also has a vested interest in maintaining 
and perhaps expanding the ferry operation as part of its involvement in regenerating the 
Penang Sentral transport hub.  NCIA may therefore also be seen as an ally for securing 
funds for this element of the Strategy. 

Cost Associated with Introducing New Tram and Bus Rapid Transit Services - By far 
the most expensive element of the public transport related component of the 'Recommended 
Transport Master Plan Strategy' is that related to introducing Tram and / or Bus Rapid 
Transit services in place of the Core bus Network.  Implementation of these proposals will 
require an overall investment of some RM 7,700 Million.  This covers the cost of new 
alignment infrastructure, stations, depot and maintenance facilities and the purchase of new 
trams and Bus Rapid Transit vehicles. 

It is SPAD that has the planning and regulatory powers to move these types of projects 
forward.  SPAD also has the credibility within Federal Government to facilitate the securing 
of the necessary funds - The importance of the State fully engaging with SPAD at the 
earliest possible time can not therefore be over emphasised. Such improvements will only 
be secured if SPAD is fully committed to these improvements through its own 'Malaysia 
Wide Public Transport Master Plan Strategy'.  

It is considered highly unlikely that the private sector will be willing to deliver any of these 
improvements wholly through a Private Sector Finance Initiative - relying on future revenues 
to repay implementations costs.  Nonetheless, there are still several ways in which the 
overall burden of these schemes (to the public purse) might be reduced.  

These could include: 

� mobilising some private sector finance through granting developers development 
rights at key interchange locations on the system. 

� taking opportunities to partner with other organisations that might receive benefit 
through the provision of these schemes.  In particular 

- in the case of the George Town - Airport Line there may be an opportunity to 
secure some funding contributions from  Penang International Airport or even 
a major Airline; 

- the tourist industry might be willing to contribute towards the cost of the 
George Town - North Coast Line; and 

- Penang Development Corporation might be willing to make some contribution 
towards the cost of the Bayan Lepas Orbital Loop Line and the Mainland 
Southern Corridor Line 
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� Additionally, it is primarily the provision of Tram / Bus Rapid Transit facilities, 
combined with the introduction of increased and extended on-street parking charges, 
that will provide the opportunity to adopt new 'maximum car parking standards' 
thereby reducing development costs in public transport accessible areas.  It could 
therefore be argued that a proportion of the associated income from a future 
'Transport Related Development Charge' should also be channelled towards 
financing these public transport improvements 

Costs Associated with the Introducing of Additional Ferry Services - The costs 
associated with implementing this final part of the 'Strategy' are estimated at around an 
additional RM 400 Million.  The source of financing of these additional new services is less 
clear.  It could however be financed through a federal government grant or perhaps to some 
extent through private sector contributions from E & O and the owners of Queensbay and the 
Light.  Again, NCIA may also be able to facilitate funding. 

8.4 Summary 

Overall, of the RM 26 Billion required to implement the 'Recommended Transport Master 
Plan Strategy' the contribution required to be found directly from the State / MPPP / MPSP 
could be as low as RM 3.0 Billion over the period between now and 2030. 

This does not imply however that the remaining RM 23 Billion is in any way readily available.  
It simply reflects the extent to which the State, MPPP and MPSP need to vigorously engage 
with both Federal Government and the private sector to secure the remaining funds.  In 
particular the State, MPPP and MPSP need to: 

� Maximise available opportunities for securing federal government based capital 
investment by leveraging on Federal Government’s available funding resources.  
This will include targeting existing funds that might be available through existing 
planned initiatives and targeting new opportunities for mobilizing funds through 
working directly with Suruhanjaya Pengangkutan Awam Darat (SPAD), the 
Ministries of Finance, Works and Transport, the Malaysian Highways Authority, 
NCIA, KHAZANAH and PEMANDU. 

� Initiate / continue discussions with private sector developers / contractors who may 
have an interest in providing infrastructure in return previously identified 
development rights and / or future toll revenues 

� Investigate new opportunities for private sector partnership funding through both the 
granting of further, as yet unidentified, development right opportunities and through 
seeking the direct financial involvement of other organisations such as the Penang 
Airport Authority, Penang Development Corporation and the tourist Industry 

� Initiate proposals for the setting up of a Transport Fund, funded initially through the 
introduction of 'Transport Related Development Charges' and subsequently 
additionally supported through the proceeds from parking charges and access 
charge revenues.
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Appendix A 

The Strategy Alternatives 

(Reproduced from Public Display Material) 
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Appendix B:  The Proposed Strategic Highway Widening Programme 

Route Highway Section 
Type of 

Improvement 

Section 

Length   

(km) 

Now to 2015 

Federal Highway 

3113 

Jalan Batu Maung / Penang Second 

Crossing  to Jalan Kampung Jawa 
Widen to D3 4.75 

2015 to 2020 

Jalan Paboi to Jalan Juru 
Widen to D2 as 

Required 
9.4 

Federal Highway 1 
Jalan Telaga Air  to Butterworth Outer Ring 

Road 

Local Widening to 

S4 
3.5 

Jalan Tun Dr. Awang to Jalan Balik Pulau Widen to D2 8.5 

Federal Highway 6 Jalan Kampung Terang / Jalan Sungai 

Nipah to Jalan Sungai Pinang 
Widen to D2 3.0 

State Highway 3 
Jalan Sri Bukit / Jalan Sungai Rambai  to 

Jalan Muthu Palaniapan 

Local Widening to 

D2 
0.3 

Jalan Bagan Ajam / Jalan Bagan Luar  to 

Jalan Raja Uda / Jalan Siram 
Widen to S4 0.8 

State Highway 7 
Jalan Kubang Semang to Jalan Baru / 

Jalan Bukit Tengah / Jalan Kg. Pmtg. Batu 

Widen to D2 as 

Required 
5.5 

State Highway 10 
Jalan Teluk Kumbar  to Lebuhraya Tun Dr. 

Lim Chong Eu / Penang Second Crossing 
Widen to D2 5.5 

State Highway 12 
Jalan Padang Lalang  to Jalan Muthu 

Palaniapan 
Widen to D2 2.3 

State Highway 17 
Jambatan Pulau Pinang / North - South 

Expressway  to Persimpangan Juru 
Widen to D2 5.0 

State Highway 18 Jalan Maju to Jalan Arumugam Pillai 
Widen to D2 as 

Required 
3.3 

State Highway 19 

Jalan Burma / Jalan Mount Erskine  to 

Jalan Kelawei / Jalan Tanjung Tokong / 

Persiaran Gurney 

Minor Local 

Widening to D2 
0.8 

State Highway 139 

 

Jalan Kulim to Jalan Permatang Tinggi 

 

Local Widening to 

D2 
5.5 
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Appendix B:  The Proposed Strategic Highway Widening Programme 

Route Highway Section 
Type of 

Improvement 

Section 

Length   

(km) 

2015 to 2020 (Cont.) 

State Highway 212 

Jalan Kampung Pisang / George Town 

Outer Bypass  to Jalan Air Itam / Jalan 

Kampung Baru 

Minor Local 

Widening to D2 
1.0 

State Highway 220 

Jalan Sultan Azlan Shah / Jalan Teluk 

Kumbar  to Jalan Tun Dr Awang / Jalan 

Tun Dr. Awang 

Widen to D2 5.25 

State Highway 231 
Jalan Sultan Azlan Shah  to Jalan Bayan / 

Jalan Tengah 
Widen to D2 3.25 

Jalan Maju Jalan Kulim  to Jalan Kebun Sireh Widen to D2 4.25 

Jalan Padang 

Lalang 

Jalan Kg. Pmtg. Batu / Jalan Permatang 

Rawa  to Jalan Kebun Sireh / Jalan Sungai 

Rambai 

Local Widening to 

D2 
0.25 

Jalan Perak 
Jalan P. Ramlee / Jalan Sungai Pinang  to 

Jalan Anson 

Minor Local 

Widening to D2 
0.5 

Jalan Sungai 

Pinang 

Jalan P. Ramlee / Jalan Perak to Jalan 

Sungai 

Minor Local 

Widening to D2 
1.0 

Persiaran Gurney 

E and O Link Road / Third Crossing  to 

Jalan Kelawei / Jalan Pangkor / Jalan 

Sultan Ahmad Shah 

Widen to D3 0.25 

2020 to 2025 

Jalan Bukit Panchor to Jalan Paboi 
Local Widening 

as needed to D2 
10.5 

Federal Highway 1 
Butterworth Outer Ring Road  to Jalan 

Padang Kelab / Jalan Perak 
Widen to D2 11.25 

Federal Highway 6 Jalan Penara Bukit  to Jalan Baru Widen to S4 2.7 

State Highway 3 Jalan Aston to Jalan Kubang Ulu Widen to D2 4.0 

State Highway 11 
Air Hitam - Relau Pair Road  to Jalan Dato 

Ismail Hashim / Jalan Dato` Ismail Hashim 

Minor Local 

Widening to D2 
1.0 

State Highway 12 Jalan Rozhan to Jalan Sungai Lembu 
Local Widening to 

D2 
3.75 
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Appendix B:  The Proposed Strategic Highway Widening Programme 

Route Highway Section 
Type of 

Improvement 

Section 

Length   

(km) 

2020 to 2025 (Cont.) 

State Highway 14 

Air Hitam - Relau Pair Road / Jalan Paya 

Terubong / Jalan Relau  to Jalan Penara 

Bukit 

Widen to D2 8.25 

Jalan Padang Kelab 

Jalan Butterworth / Jalan Kedah / Jalan 

Perak  to Jalan Bertam / Jalan Datuk Haji 

Ahmad Badawi 

Widen to D2 0.5 

Jalan Permatang 

Nibong 

Jalan Kubang Semang  to Jalan 

Permatang Pauh 
Widen to D2 5.75 

2025 to 2030 

Federal Highway 1 
Jalan Padang Kelab / Jalan Perak  to State 

Boundary 
Widen to D2 5.75 

Federal Highway 6 Jalan Baru  to Jalan Pantai Acheh Widen to S4 4.0 

State Highway 3 
Jalan Kubang Ulu to Jalan Butterworth / 

Jalan Permatang Sintok 
Widen to D2 17.75 

State Highway 5 
Jalan Butterworth / Jalan Kedah / Jalan 

Padang Kelab  to Jalan Permatang Bogak 
Widen to D2 1.75 
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Appendix C:  The Proposed Strategic Highway Intersection Upgrading Programme 

Method of Control 

General Location Intersection Details 
Pre-    

Upgrade 
Post - 

Upgrade 

2012 to 2015 

State Highway 11  

- Penang Island 

Jalan Paya Terubong / Jalan Relau / 

Jalan Tun Sardon 
Priority Control 

Traffic Signals 

(Interim) 

Federal Highway 6  

- Penang Island 

Jalan Sultan Azlah Shah / Jalan 

Sultan Azlan Shah / Jalan Sungai 

Dua 

Traffic Signals 

(Interim) 

Partial Grade 

Separation 

2015 to 2020 

Jalan Bumbong Lima / Jalan Kedah / 

Jalan Permatang Damar 
Priority Control 

Traffic Signals 

(Interim) 

Jalan Penaga / Jalan Permatang 

Sintok / Jalan Telok Air Tawar 
Priority Control 

Traffic Signals 

(Interim) 

Jln Permatang Tok Gelam / Jln Telok 

Air Tawar 
Priority Control 

Traffic Signals 

(Interim) 

Jalan Baru / Jalan Chai Leng Park / 

Jalan Perusahaan / Butterworth Outer 

Ring Road 

Traffic Signals 
Partial Grade 

Separation 

Jalan Bukit Tengah / Jalan Kebun 

Sireh 
Traffic Signals 

Partial Grade 

Separation 

Jalan Simpang Ampat Tasek / Jalan 

Tasek 
Traffic Signals 

Partial Grade 

Separation 

Federal Highway 1  

- Penang Mainland 

Jalan Bukit Tambun / Jalan Simpang 

Ampat Tasek 
Traffic Signals 

Partial Grade 

Separation 

Hilir Pemancar / Jalan Sultan Azlan 

Shah 
Traffic Signals 

Partial Grade 

Separation 

Jalan Kampung Jawa / Jalan Mahsuri 

/ Jalan Sultan Azlan Shah 
Traffic Signals 

Partial Grade 

Separation 

Jalan Sultan Azlan Shah / Jalan 

Tengah 
Traffic Signals 

Partial Grade 

Separation 

Federal Highway 6  

- Penang Island 

Jalan Mayang Pasir / Jalan Sultan 

Azlan Shah 
Traffic Signals 

Partial Grade 

Separation 

State Highway 7 

 - Penang Mainland 

Jalan Permatang Nibong / Jalan 

Permatang Pauh 
Traffic Signals 

Partial Grade 

Separation 
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Appendix C:  The Proposed Strategic Highway Intersection Upgrading Programme 

Method of Control 

General Location Intersection Details 
Pre-    

Upgrade 
Post - 

Upgrade 

2015 to 2020 (Cont.) 

State Highway 12 

Corridor - Penang 

Mainland 

Jalan Ciku / Jalan Muthu Palaniapan / 

Jalan Permatang Rawa 
None Traffic Signals 

State Highway 18, 

Bukit Mertajam - 

Penang Mainland 

Jalan Arumugam Pillai / Jalan Sri 

Bukit / Jalan Sungai Rambai 
Priority Control Traffic Signals 

State Highway 19 
Jalan Masjid Negeri / Lebuhraya Batu 

Lancang 

Left In / Left 

Out 

 

Partial Grade 

Separation 

State Highway 172  

- Penang Mainland 

Jalan Bukit Tambun / Jalan 

Perindustrian Bt. Minyak 
Traffic Signals 

Partial Grade 

Separation 

Jalan Kebun Sireh / Jalan Maju Priority Control 
Partial Grade 

Separation 

Jalan Maju / Jalan Megat Harun / 

Jalan Sri Bukit 
Traffic Signals 

Partial Grade 

Separation 

Jalan Maju / State 

Highway 12 Corridor - 

Penang Mainland 

Jalan Kulim / Jalan Maju Priority Control 
Partial Grade 

Separation 

2020 to 2025 

Jalan Sungai Dua / Butterworth Outer 

Ring Road 

Partial Grade 

Separation 

Full Grade 

Separation North - South 

Expressway  Butterworth - Kulim Expressway 

(BKE) / Jalan Jelawat  

Partial Grade 

Separation 

Full Grade 

Separation 

Jalan Butterworth / Jalan Kedah / 

Jalan Padang Kelab / Jalan Perak 

Left In / Left 

Out 

Partial Grade 

Separation 

Jalan Alma / Jalan Bukit Minyak / 

Jalan Bukit Tengah 
Traffic Signals 

Partial Grade 

Separation 

Jalan Bukit Minyak / Jalan Juru Traffic Signals 
Partial Grade 

Separation 

Jalan Bukit Minyak / Jalan 

Perindustrian Bt. Minyak 
Traffic Signals 

Partial Grade 

Separation 

Federal Highway 1 - 

Penang Mainland 

Jalan Permatang Tinggi / Jalan 

Rozhan 
Traffic Signals 

Partial Grade 

Separation 
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Appendix C:  The Proposed Strategic Highway Intersection Upgrading Programme 

Method of Control 

General Location Intersection Details 
Pre-    

Upgrade 
Post - 

Upgrade 

2020 to 2025 (Cont.) 

Jalan Besar / Jalan Paboi 
Traffic Signals 

(Interim) 

Partial Grade 

Separation 

Jalan Besar / Jalan Nibong Tebal / 

Jalan Sungai Baong 
Priority Control 

Traffic Signals 

(Interim) 

Jalan Changkat / Jalan Nibong Tebal Priority Control 
Traffic Signals 

(Interim) 

Jalan Atas / Jalan Ooi Kar Seng / 

Jalan Teluk Ipil 
Priority Control Traffic Signals 

Federal Highway 1 - 

Penang Mainland 

Jalan Atas / Jalan Bukit Panchor / 

Jalan Nibong Tebal 
Priority Control Traffic Signals 

Federal Highway 6  

- Penang Island 

Jalan Permatang Damar Laut / Jalan 

Teluk Kumbar 
Traffic Signals 

Partial Grade 

Separation 

Jalan Kampung Jawa / Lebuhraya 

Tun Dr. Lim Chong Eu 
Traffic Signals 

Partial Grade 

Separation 

Lebuhraya Kampung Jawa / 

Lebuhraya Tun Dr. Lim Chong Eu 
Traffic Signals 

Partial Grade 

Separation 

Hilir Sg. Keluang 1 / Lebuhraya Tun 

Dr. Lim Chong Eu 
Traffic Signals 

Partial Grade 

Separation 

Federal Highway 3113  

- Penang Island 

Jalan Batu Maung / Lebuhraya Tun 

Dr. Lim Chong Eu / Penang Second 

Crossing 

Partial Grade 

Separation 

(Interim) 

Full Grade 

Separation 

State Highway 3  

- Penang Mainland 

Jalan Guar Perahu / Jalan Kubang 

Semang / Jalan Kubang Ulu 
Priority Control Traffic Signals 

State Highway 7  

- Penang Mainland 

Jalan Kubang Semang / Jalan 

Permatang Pauh 
Traffic Signals 

Partial Grade 

Separation 

Jalan Bertam / Jalan Bertam Indah 1 Traffic Signals 
Partial Grade 

Separation Jalan Bertam, Kepala 

Batas, Penang 

Mainland Jalan Bertam / Jalan Datuk Haji 

Ahmad Badawi / Jalan Padang Kelab 
Traffic Signals 

Partial Grade 

Separation 



 

Pejabat  Setiausaha 
Kerajaan 
 Negeri Pulau Pinang 

 Kajian/ Master Plan bagi Pengangkutan 
dan Pengurusan Lalu Lintas Pulau Pinang 
 
The Recommended Transport                
Mater Plan Strategy 

 

 
 

AJC Planning Consultants Sdn Bhd 

 

xvi 
 
 
 
 
 

In Association with  

 

A CH2M HILL COMPANY 
Halcrow Consultants Sdn Bhd 

 

 
Singapore Cruise Centre Pte Ltd 

 

 

Appendix C:  The Proposed Strategic Highway Intersection Upgrading Programme 

Method of Control 

General Location Intersection Details 
Pre-    

Upgrade 
Post - 

Upgrade 

2020 to 2025 (Cont.) 

Jalan Besar / Jalan Kulim Traffic Signals 
Partial Grade 

Separation Jalan Maju / State 

Highway 12 Corridor - 

Penang Mainland 
Jalan Kulim / Jalan Rozhan Traffic Signals 

Partial Grade 

Separation 

2025 to 2030 

Jalan Bumbong Lima / Jalan Kedah / 

Jalan Permatang Damar 

Traffic Signals 

(Interim) 

Partial Grade 

Separation 

Jalan Kedah / Jalan Paya Keladi Traffic Signals 
Partial Grade 

Separation 

Jalan Datuk Haji Ahmad Badawi / 

Jalan Kedah 
Traffic Signals 

Partial Grade 

Separation 

Jalan Butterworth / Jalan Permatang 

Bogak / Jalan Permatang Rambai / 

Jalan Permatang Sintok 

Traffic Signals 
Partial Grade 

Separation 

Jalan Permatang Binjai / Jalan 

Permatang Kuala / Jalan Permatang 

Sintok 

Traffic Signals 
Partial Grade 

Separation 

Jalan Penaga / Jalan Permatang 

Sintok / Jalan Telok Air Tawar 

Traffic Signals 

(Interim) 

Partial Grade 

Separation 

Jalan Permatang Tok Gelam / Jalan 

Telok Air Tawar 

Traffic Signals 

(Interim) 

Partial Grade 

Separation 

Jalan Besar / Jalan Junjung - Tasek Traffic Signals 
Partial Grade 

Separation 

Jalan Besar / Jalan Nibong Tebal / 

Jalan Sungai Baong 

Traffic Signals 

(Interim) 

Partial Grade 

Separation 

Federal Highway 1  

- Penang Mainland 

Jalan Changkat / Jalan Nibong Tebal 
Traffic Signals 

(Interim) 

Partial Grade 

Separation 

Jalan Gertak Sanggul / Jalan Teluk 

Kumbar 
Priority Control Traffic Signals 

Federal Highway 6 

- Penang Island Jalan Baru / Jalan Sungai Pinang / 

Jalan Sungai Rusa 
Priority Control Traffic Signals 
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Appendix C:  The Proposed Strategic Highway Intersection Upgrading Programme 

Method of Control 

General Location Intersection Details 
Pre-    

Upgrade 
Post - 

Upgrade 

2025 to 2030 (Cont.) 

Federal Highway 6 

- Penang Island 

Jalan Pantai Acheh / Jalan Sungai 

Rusa / Jalan Teluk Bahang 
Priority Control Traffic Signals 

Jalan Jarak / Jalan Lahar Yooi / Jalan 

Padang Menora 
Priority Control Traffic Signals 

Jalan Lahar Yooi / Jalan Pokok 

Tampang 
Priority Control Traffic Signals 

State Highway 3  

- Penang Mainland 

Jalan Permatang Hj Hassan / Jalan 

Pokok Sena 
Priority Control Traffic Signals 
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Appendix D:  The Pedestrian Related Highway Intersection Upgrading Programme 

Method of Control 

General Location Intersection Details 

Pre-Upgrade 
Post - 

Upgrade 

2012 to 2015 

Gat Lebuh Cina / Pengkalan Weld Priority Control Traffic Signals Core Heritage Area 

 - George Town Lebuh Light / Pengkalan Weld None Traffic Signals 

Buffer to Heritage Area  

- George Town 
Jalan Burma / Jalan Transfer None Traffic Signals 

Jalan Burma / Jalan Lim Chwee 

Leong / Jalan Penang 
None Traffic Signals 

Jalan Carnavon / Jalan Magazine None Traffic Signals 
Komtar - George Town 

Jalan Lim Chwee Leong / Jalan Ria None Traffic Signals 

Inner Area - George 

Town 

Jalan Larut / Jalan Sultan Ahmad 

Shah 
None Traffic Signals 

Jalan Air Itam / Jalan Balik Pulau / 

Jalan Paya Terubong 
Priority Control Traffic Signals 

Air Hitam Town Centre 
Jalan Kampung Pisang / Jalan Pasar 

/ Jalan Paya Terubong 
Priority Control Traffic Signals 

Jalan Arumugam Pillai / Jalan Ciku / 

Jalan Datuk Ooh Chooi Cheng 
Priority Control Traffic Signals 

Jalan Arumugam Pillai / Jalan Muthu 

Palaniapan 
Priority Control Traffic Signals 

Bukit Mertajam Town 

Centre 

Jalan Chee Bee Noor / Jalan Datuk 

Ooh Chooi Cheng / Jalan Kulim 
Priority Control Traffic Signals 

2015 to 2020 

Lebuh Farquhar / Lebuh Pitt Priority Control Traffic Signals Core Heritage Area 

 - George Town Lebuh Light / Lebuh Pitt None Traffic Signals 

Jalan Argyll / Jalan Penang / Lebuh 

Chulia 
Priority Control Traffic Signals 

Jalan Argyll / Jalan Transfer Priority Control Traffic Signals 

Jalan Penang / Jalan Sri Bahari None Traffic Signals 

Jalan Penang / Jalan Sultan Ahmad 

Shah / Lebuh Farquhar 
Priority Control Traffic Signals 

Buffer to Heritage Area 

 - George Town 

Jalan Penang / Lebuh Dickens None Traffic Signals 
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Appendix D:  The Pedestrian Related Highway Intersection Upgrading Programme 

Method of Control 

General Location Intersection Details 

Pre-Upgrade 
Post - 

Upgrade 

2015 to 2020 (Cont.) 

Jalan Penang / Lebuh Kimberly Priority Control Traffic Signals 

Jalan Sri Bahari / Jalan Transfer None Traffic Signals 

Jalan Sultan Ahmad Shah / Jalan 

Transfer 
Priority Control Traffic Signals 

Jalan Sultan Ahmad Shah / Lebuh 

Farquhar 
Priority Control Traffic Signals 

Jalan Transfer / Lebuh Dickens None Traffic Signals 

Lebuh Farquhar (N) / Bayview Hotel 

Access Rd 
None Traffic Signals 

Buffer to Heritage Area 

 - George Town 

Lebuh Farquhar (S) / Bayview Hotel 

Access Rd 
Priority Control Traffic Signals 

Jalan Argyll / Jalan Larut Priority Control Traffic Signals 

Jalan Arraton / Jalan Sultan Ahmad 

Shah 
None Traffic Signals 

Jalan Burma / Jalan Clove Hall None Traffic Signals 

Jalan Burma / Lorong Selamat Priority Control Traffic Signals 

Inner Area  

- George Town 

Jalan Macalister / Lorong Selamat Priority Control Traffic Signals 

Jalan Anson / Jalan Perak None Traffic Signals 

Jalan Burma / Jalan Pangkor None Traffic Signals 

Jalan Burma / Jalan Perak None Traffic Signals 

Jalan Cantonment / Jalan Macalister Priority Control Traffic Signals 

Jalan Cantonment / Jalan Scotland / 

Jalan Utama 
None Traffic Signals 

Jalan Dunn / Jalan Perak None Traffic Signals 

Jalan Dunn / Lebuhraya Peel None Traffic Signals 

Jalan Macalister / Jalan Perak None Traffic Signals 

One - Way System  

- George Town 

Jalan Macalister / Jalan Residensi / 

Lebuhraya Codrington / Lebuhraya 

Peel 

None Traffic Signals 
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Appendix D:  The Pedestrian Related Highway Intersection Upgrading Programme 

Method of Control 

General Location Intersection Details 

Pre-Upgrade 
Post - 

Upgrade 

2015 to 2020 (Cont.) 

Jalan Macalister / Jalan Utama None Traffic Signals 

Jalan Pangkor / Jalan Perak / 

Lebuhraya Peel 
None Traffic Signals 

One - Way System  

- George Town 

Jalan Residensi / Jalan Utama None Traffic Signals 

Relau Town Centre 
Jalan Dato` Ismail Hashim / Jalan Tun 

Dr Awang / Jalan Tun Dr. Awang 
Priority Control Traffic Signals 

2020 to 2025    

Jalan Gurdwara / Lebuh Macallum None Traffic Signals Inner Area - George 

Town Lebuh Macallum / Lebuh Mcnair Priority Control Traffic Signals 

 

 

 

Appendix E:  The Public Transport Related Highway Intersection Upgrading Programme 

Method of Control 

General Location Intersection Details 

Pre-Upgrade 
Post - 

Upgrade 

2012 to 2015 

Core Heritage Area  

- George Town 
Gat Lebuh Chulia / Pengkalan Weld Priority Control Traffic Signals 
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Appendix F 

Indicative Station Locations
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Figure F.1: George Town - North Coast Line - Indicative Station Locations 

 

Station Type          

         International Hub 

        Inter-State Hub 

        Strategic Network Hub 

        Intermediate Network Hub 

        Local Area Hub 

        Local Station 
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Figure F.2: George Town - Air Hitam Line - Indicative Station Locations 

 

Station Type          

         International Hub 

        Inter-State Hub 

        Strategic Network Hub 

        Intermediate Network Hub 

        Local Area Hub 

        Local Station 
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Figure F.3: George Town - Airport Line - Indicative Station Locations 

 

Station Type          

         International Hub 

        Inter-State Hub 

        Strategic Network Hub 

        Intermediate Network Hub 

        Local Area Hub 

        Local Station 
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Figure F.4: Macalister Radial Loop Line - Indicative Station Locations 

 

Station Type          

         International Hub 

        Inter-State Hub 

        Strategic Network Hub 

        Intermediate Network Hub 

        Local Area Hub 

        Local Station 
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Figure F.5: CAT Orbital Loop Line - Indicative Station Locations 

 

Station Type          

         International Hub 

        Inter-State Hub 

        Strategic Network Hub 

        Intermediate Network Hub 

        Local Area Hub 

        Local Station 
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Figure F.6: Times Square Orbital Loop Line - Indicative Station Locations 

 

Station Type          

         International Hub 

        Inter-State Hub 

        Strategic Network Hub 

        Intermediate Network Hub 
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Figure F.7: Georgetown Orbital Loop Line - Indicative Station Locations 

  

Station Type          

         International Hub 

        Inter-State Hub 

        Strategic Network Hub 

        Intermediate Network Hub 

        Local Area Hub 

        Local Station 



 

Pejabat  Setiausaha 
Kerajaan 
 Negeri Pulau Pinang 

 Kajian/ Master Plan bagi Pengangkutan 
dan Pengurusan Lalu Lintas Pulau Pinang 
 
The Recommended Transport                
Mater Plan Strategy 

 

 
 

AJC Planning Consultants Sdn Bhd 

 

xxx 

In Association with  

 

A CH2M HILL COMPANY 
Halcrow Consultants Sdn Bhd 

 

 
Singapore Cruise Centre Pte Ltd 

 

 

Figure F.8: Bayan Lepas Orbital Loop Line - Indicative Station Locations 
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Figure F.9: Mainland Southern Corridor Line - Indicative Station Locations 
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Figure F10: Butterworth - Bukit Mertajam Line - Indicative Station Locations 
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Figure F.11: Commuter Rail Lines - Indicative Station Locations 
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