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Figure 5.9 Dysfunctional ITIS Variable Message Sign Panel on Federal Highway in 2014

	 In a world where technological innovation is a 
constant, implementation of ITS infrastructure cannot 
be seen as a one-off solution, but rather a structured 
programme of implementation, upkeep, update and 
upgrade so the system remains relevant to meet the 
often increasing needs and demands of road users. This 
is the programme that countries at the forefront of ITS 
application such as Japan and Hong Kong are going for 
and what Malaysia has to strive to achieve. 

	 In contrast, densely populated cities such as Tokyo 
and Hong Kong face enormous challenge in providing 
an efficient transport system. (Continuous economic 
growth; very limited supply of land to accommodate 
traffic increases through new transport infrastructure; 
and a demand for better, safer and environmental - 
friendly transportation system have called for innovative 
solutions to transport problems through application of 
ITS). The recurring theme of success stories of countries 
with successful ITS projects are two-pronged: 

(i)	 Development of a structured ITS programme 
specific to their local needs; 

a.	 Europe published the European Commission’s 
White Paper on “European transport policy for 
2010 – time to decide”; 

b.	 Australia formed its National Strategy for ITS in 
1999;

c.	 Japan introduced its national “Strategic Plan for 
ITS in Japan” in 1996; 

d.	 South Korea introduced its master plan “Intelligent 
Transportation Systems 21” in 2000;

e.	 Hong Kong published its policy paper “Intelligent 
Transport System in Hong Kong” in 2006; and

(ii)	 Promotion of ITS projects as a platform to facilitate 
the growth of local transport and electronics 
industries that fosters a strong ITS industry, directly 
contributing to national growth. 
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Among others, most technology applications highlighted 
earlier in this chapter such as the full range of technology 
that constitutes the Advanced Public Transport System; 
Parking Information and Guidance System; and the 
Multi-Lane Free Flow System falls under the ITS banner. 

	 One important ITS case study that can be highlighted 
here is the Journey Time Indication System (JTIS) in 
Hong Kong (JTISHK) and Kowloon (JTISK). The JTIS 

functions to disseminate real time journey information to 
motorists via LED displays, interactive voice response 
system and internet speed map to enable them to 
choose alternative routes to cross the harbour from 
Kowloon Peninsula to Hong Kong Island and vice versa 
to avoid traffic congestion. The JTIS assists motorists 
to make an informed route choice to cross the harbour 
before arriving at critical diversion points. 

Figure 5.10 The Journey Time Indicator System LED time indicator in Hong Kong

Note:	 The systems displays the average journey time, in minutes, to cross the harbour for each of the available routes. The digits are shown 	

	 in three different colours for different traffic conditions: red represents congested traffic, amber represents slow traffic and green 		

	 represents smooth traffic, updated at five-minute intervals 

Source:	Hong Kong Transport Department Official Website
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Figure 5.11 Locations of JTIS panels in Kowloon Peninsula and Hong Kong Island 

Source: Hong Kong Transport Department Official Website

	 The JTISHK was the first to be commissioned in 2003 on Hong Kong Island. The effectiveness of the system had  
led to the extension and implementation of the JTISK in 2010 on Kowloon Peninsula, it was fully integrated with the 
original JTISHK. In 2013, the system was further expanded with the introduction of Speed Map Panels (SMPs) in 
the Hong Kong New Territories that provides a schematic of road traffic speed on major routes bound for Kowloon. 
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Figure 5.12 The Speed Map Panels in Hong Kong displays the schematic map of major routes ahead as well as the 
estimated journey time. The displays are colour-coded with green, amber and red to represent different traffic conditions: red 

represents congested traffic, amber represents slow traffic and green represents smooth traffic 

Source: Hong Kong Transport Department Official Website, http://www.td.gov.hk/

Figure 5.13 Locations of Speed Map Panels in Hong Kong New Territories 

Source: Hong Kong Transport Department Official Website
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	 While providing motorists with real time information, 
the system has been shown to successfully allow for a 
better distribution of traffic on roads, alleviate congestion 
and reduce the travel time of road users and was very 
well received by the public. In collecting the necessary 
data on road traffic speed and journey time, a hybrid 
detection methodology of Video Image Processing 
(VIP) through video detector and Automatic Vehicle 
Identification (AVI) tag reader by Radio Frequency 

Identification (RFID) was employed.  The AVI tag 
reader captures the time stamps of vehicles passing a 
particular AVI tag reader together with their identification 
information. By matching the identification information 
of the vehicles the journey time of the vehicle passing 
through two consecutive tag readers are computed at 
two-minute intervals. The video detectors, on the other 
hand record the traffic counts and the spot speeds of 
vehicles travelling at a particular location. 

Figure 5.14 JTISK technology block diagram 

Source: Autotoll 2011

	 The hybrid combination of the two technologies had been identified as the most cost effective methodology for 
the required data collection methodology. This is also due to the fact that the AVI technology was already in place 
for the Electronic Toll Collection since 1993. By 2012, more than 250,000 electronic toll tags were already issued 
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by the service provider. With the required technological 
platform already in place, the service provided merely 
needed to extend the application of AVI from ETC to 
the new JTIS, reducing costs and without the hassle of 
applying new technologies.  

	 As such as, there is a systematic flow of technological 
progression and expansion that builds upon similar 
technological architecture in creating ITS systems 
to solve local transportation issues. Furthermore, by 
relying on local expertise, the development team is well 
endowed in the workings of the previous systems. 

Figure 5.15 Timeline of ITS implementation in Hong Kong based on the same basic data collection architecture

	 The detection method employed is just one example of a myriad of ways traffic data is collected. The Tokyo Traffic 
Control Centre, for instance, compiles information from cameras, helicopters, police, citizen reports and over 17,000 
vehicle detectors to monitor real time traffic condition throughout the city. The centre can directly manage more than 
7,000 traffic signal controllers to ensure smooth traffic flow. Information on traffic conditions are then relayed to road 
users via variable message signs and live traffic report broadcast. 
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Figure 5.16 The Tokyo Traffic Control Centre ensures smooth traffic operations throughout Tokyo Metropolis around the 
clock. The centre also has the capability to handle unusual situations such as big events and disasters 

Source: http://www.shifteast.com/inside-the-tokyo-traffic-control-centre

	 With their ultra-proactive approach driven by their own Government and relying on local R&D, Japan has created 
completely new industries and market out of ITS. Japan currently is the leader in many ITS areas, particularly for in-
vehicle information system, computerised traffic control centres and Super Smart Vehicle System. 

	 In recent years, Google and Waze Mobile tapped into the opportunity offered with the growing use of smartphone: 
the Floating Car Data (FCD). The Google Maps and Waze GPS application essentially transforms every vehicle with 
an active smartphone into sensors that continuously transmit their position data in order to generate crowd-sourced 
traffic information. This results in highly accurate real time display of traffic conditions and navigation guide directly 
to users; enabling them to make an informed choice on their routes on the go. Google and Waze will likely achieve a 
higher degree of accuracy with the ever growing smartphone market. 
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Figure 5.17 Smartphone applications such as Google Maps and Waze offers crowd-sourcing of Floating Car Data to provide 
real time traffic conditions to road users 

Source: Google Maps and Waze Official Website

	 The concept of FCD is similar to the emerging concept 
of Internet-connected vehicles or IoV, with the addition of 
smart infrastructure that directly communicates with the 
vehicles. This opens up the possibility of autonomous 
private vehicles in the future to become a reality. 

	 ITS also plays an essential role in improving the service 
quality of public transportation. Unlike private cars which 
offers the convenience of door-to-door travel, public 
transport users usually needs to go through several 
modes of transport between their origin and destination. 
Public transport users rely heavily on information on 
the public transport service such as routes, scheduling, 
stops, transfers, ticket fares and such to properly plan 

their journey. Having these information accurately 
creates a pull factor that attracts people to use public 
transport rather than their personal cars or motorcycles. 
Web and smartphone applications for travel directions 
such as Google Maps are great tools to get step-by-step 
instructions that guide users to their destinations. It also 
offers comparison of different travel options such as 
different routes, number of transfers, estimated journey 
time, travel by all available public transport modes 
or travel by bus only. Locally developed navigation 
applications such as gothere.sg in Singapore provides 
more detailed information, namely travel fares, time-
sensitive directions for bus and train service, detailed 
bus info and arrival times. 
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Figure 5.18 Google Maps’ public transport navigation service provides step-by-step 
instructions that guide users to their destinations 

Source: Google Maps Official Website
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Figure 5.19 Locally developed gothere.sg web and smartphone application provides more detailed information on travel 
options in Singapore than Google Maps 

Source: gothere.sg.

	 The cloud-based Taiwan Taxi service, an upgrade from their previous web-based system, is another example 
application of Information, Communication and Technology (ICT) to improve public transport. Before the introduction 
of the Taiwan Taxi smartphone application, users can call for a taxi by direct call to call centres or through the Taiwan 
Taxi webpage. The Taiwan Taxi smartphone application offers users a more simplified way of booking a taxi. The 
system can directly locate the user’s location through GPS, hence the user simply needs to specify the pickup time 
and wait for the response. The application also provides an innovative solution to things that had seem difficult to 
achieve before: customer satisfaction survey is done through a simple rating system and an emergency call button 
is also included to ensure safety and security of passengers.

Figure 5.20 Taiwan Taxi smartphone application for taxi booking service
Source: Chang 2012
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	 Web and smartphone applications are examples 
of a form of Travel Information Service (TIS) which 
disseminates public transport information to the public. 
However, these front-end services for the users are only 
made possible with the back-end system that tracks 
real time transit vehicle locations, estimate the on-time 
status and control the overall public transport operations 
during normal and also emergency conditions through 
the application of the full range of technologies that falls 
under the Advance Public Transport System (APTS). 

There is ample opportunity to apply ICT in transport and 
implementation of ITS here in Malaysia. Malaysia has 
to emulate successful countries such as Hong Kong, 
Japan and Europe with a structured roadmap of ITS 
implementation and a focus to develop local industries. 
With continuous technological advancements and 
innovative solutions, ITS will continue to grow as a major 

industry to provide efficient and safe transportation 
system of the future.

c.	 Improve Public Transport

As indicated in Chapter 4, the overall aim of sustainable 
transport is to create an environment that enables public 
transport to be the transport mode of choice for the 
people, supported by non-motorised modes of transport 
serving shorter trips. The reasoning is simple: there 
are too many cars on the road which keeps increasing 
versus limited road capacity with land too valuable just 
to make room for cars. This is especially true in urban 
areas where demand for mobility is high while space is 
limited. This message is conveyed most effectively by 
the poster by the city of Muenster Planning Office shown 
in Figure 5.21.
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Figure 5.21 Comparison of space utilisation by car, bus and bicycle 

Source: City of Muenster Planning Office 2001

The poster provides a graphic message of how space 
is utilised by three modes of transport: passenger car, 
bus and bicycle. The campaign compared the amount of 
space needed to transport 72 people with the following 
statistics (FHWA 1994): 

(i)	 Car: Based on an average occupancy of 1.2 
people per car, 60 cars are needed to transport 72 
people, which take 1,000 square meters

(ii)	 Bicycle: 72 people are transported on 72 bikes, 
which require 90 square meters

(iii)	 Bus: 72 people can be transported on 1 bus, which 
only requires 30 square meters of space and no 
permanent parking space, since it can be parked 
elsewhere

	 The campaign provides a compelling case to the 
space-efficiency of public and non-motorised transport. 
A single bus manages to transport the same number 
of passenger as 60 cars utilising only 3% road space 
required by car. Bicycles utilises only 9% of the same 
road space. Public transport and NMT uses scarce road 

space more effectively. Taking into consideration the 
negative externalities of driving passenger cars such 
as congestion, parking requirements, GHG emission 
and air pollutant emissions, public transport is a much 
superior mode of transport. If a high percentage of 
travel demand can be met through public transport, the 
reduced number of cars on the road frees more road 
space and reduces congestion. Bus also does not 
require parking spaces. Energy intensity and emission 
of a single bus is also comparatively lower than 60 cars 
(Chester & Horvath 2009). 

	 Furthermore, the traditional way of relieving traffic 
congestion by increasing capacity of the road network 
has been shown to only provide a temporary fix. By 
improving a congested road, land along the road 
becomes more accessible, making it more valuable 
and attractive to developers. New development built 
around these new roads will eventually cause the roads 
to become congested again. The cycle is depicted in 
Figure 5.22, and continues until it is physically or 
economically impossible to expand the capacity. 
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Figure 5.22 The land use – transportation cycle 

Source: Stafford Regional Planning Commission 2003

	 This method of providing mobility also only benefits 
those who can afford private vehicles from the high 
and middle-income population while neglecting the 
low-income population’s travel needs. The traditional 
approach of increasing mobility by providing more road 
space is therefore neither economically productive 
nor environmentally sustainable. The environmental 
gains of improving the vehicular technology have been 
offset by the increasing number and travel distance of 
private transport activity. It is now a necessity for cities 
around the world to develop a green and sustainable 
transportation system to meet the growing transport 
demand to maintain the quality of living for the city 
residents (UNESCAP 2012).

	 However, the public transport system in Malaysia is 
still lacking. Ask any motorists on the road why they are 
not using public transport the answer would come back 
the same: public transport is too unreliable, especially 
the bus service. It is almost impossible to properly 
plan daily activities accurately around an unreliable 
public transport system. If a journey takes 30 minutes 
on car, it may take 1½ hour on public transport. Unlike 
private cars which offers the convenience of door-to-
door travel, public transport users usually needs to go 
through several modes of transport between their origin 
and destination as shown in Figure 5.23.
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Figure 5.23 Transport modes in private car travel and travel by public transport

	 Thus, even after the introduction of the KTM Komuter 
in 1995, the LRT and monorail the modal share of public 
transport continues on a downward trend to reach 10% 
in 2008 (SPAD 2012). The problem was each of rail 
system was developed in silos. At the time, each system 
was treated as a stand-alone separate system. Each 
system was in competition of each other. Nonetheless, a 
multi-modal trip does not function in that manner. Rather 
than competing, the system functions to complement 
each other. Rail system functions as the backbone of 
the system, which carries higher passenger capacity 
along a high demand route on its dedicated rail. 

	 Nevertheless, its reach is limited to areas along the 
rail corridor. Bus expands the reach of public transport 
service beyond the area of the rail system. These 
system needs to work in tandem with each other in order 
to provide a reliable public transport system. Public 
transport provision must also not just address the issue 
of connectivity between the different modes, service 
levels, safety and convenience to users it must also be 
integrated with measures to improve NMT infrastructure 
provision as the first mile/last mile component of the trip. 

	 The SPAD Act and the establishment of SPAD was 
an effort by the Government to rectify this issue and 
transform the landscape of land public transport system 
in Malaysia. The National Land Public Transport Master 
Plan (NLPTMP) drafted in 2012 by SPAD documents 
the strategy to deliver a high-impact transformation 
of land public transport with a vision to make public 
transport the public’s choice of mobility by 2030. The 

macro policies and principles in the Master Plan provide 
a platform for an integrated and coordinated approach 
that will be implemented by multiple authorities and 
agencies throughout the country.

	 The NLPTMP highlights five strategic imperatives 
to improve accessibility, quality and safety of the land 
public transport system:

(i)	 Strategic imperative 1: Enhance Land Public 
Transport connectivity across urban conurbations 
and access in rural areas; 

(ii)	 Strategic imperative 2: Ensure affordable and 
accessible public transport services by enhancing 
industry structure;

(iii)	 Strategic imperative 3: Enhance service levels 
and convenience by improving monitoring and 
enforcement, as well as “soft integration”;

(iv)	 Strategic imperative 4: Enhancing safety levels of 
public transport; and

(v)	 Strategic imperative 5: Reduce congestion, 
pollution and increase incidence of cycling and 
walking at the first mile/last mile.
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	 These strategic imperatives translate directly to the 
objectives of the transformation of land public transport:

(i)	 Physically well-connected 

Increasing connectivity is fundamental to making public 
transport the rakyat’s choice for mobility. Travellers are 
more likely to use public transport if they are able to 
access the network from and to as many locations as 
possible. 

(ii)	 Affordable and accessible to all 

In line with the national aspiration of inclusive growth, 
land public transport should be available to rakyat from 
all walks of life, regardless of income levels. 

(iii)	 High service levels, quality and convenience 

The national public transport system should be the 
transport option of choice. It should therefore meet the 
public expectations of service, reliability and all-round 
user-friendliness. 

(iv)	 Safe and secure 

Ensuring the safety and security of land public transport 
users is of paramount importance. The rakyat needs to 
be convinced that they and their family can safely use 
any form of public transport. 

(v)	 About a better quality of life 

Land public transport transformation should aspire 
towards a clean and green environment, which would 
enhance the overall quality of life of the public.

	 The document proposes various measures and plans 
to transform the land public transport system in Malaysia. 
This comprises among them  the Construction of the GKL 
MRT Sungai Buloh – Kajang Line; the extension of the 
Kelana Jaya and Ampang LRT line; stage bus network 
planning; improving the service standards for operators, 
drivers and vehicles; interchange and integration hub; 
bus stop enhancement; passenger information system 
and travel demand management. Figure 5.24 provides 
an overview of the land public transport policies and 
plans in the NLPTMP.
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Figure 5.24 Overview of land public transport policies and plans 

Source: SPAD 2012
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	 Keeping in line with the NPP-2, SPAD has also 
developed a GKL/KV Land Public Transport Master Plan 
(GKL/KV LPTMP) to deliver the desired solutions in the 
National Growth Conurbations. The GKL/KV LPTMP 
comprises of six subsidiary plans that outlines specific 
action: 

(i)	 Subsidiary Plan 1: Urban Rail Development 
Plan (URDP) 

The URDP assumes that the currently funded rail projects 
will not be sufficient to meet future demand. While the 
introduction of the MRT1 and the LRT extensions will 
improve conditions on key routes, further measures are 
required to alleviate congestion and provide greater 
comfort and reliability. The URDP has identified broad 
routes where new and enhanced lines are needed to 
provide capacity. 

(ii)	 Subsidiary Plan 2: Bus Transformation Plan 
(BTP) 

The BTP states that there is a need to move to a 
revised delivery structure both on the road and in terms 
of regulation and procurement. Better coordination 
of delivery is also required to achieve high levels of 
consistency and integration 

Core initiatives include: 

§	BRT corridors 

§	Network planning 

§	Enforcement of bus priorities 

§	Improvement of driver and vehicle standards 

§	Improvement of bus stop infrastructure 

§	Improvement of information systems 

§	Revision of the regulatory framework  
 
 

(iii)	 Subsidiary Plan 3: Taxi Transformation Plan 
(TTP) 

A market-led approach will be adopted to transform 
the taxi industry by enhancing quality standards and 
tightening licensing requirements. Incidentally, this 
emphasis on quality over numerical regulation is the 
World Bank’s favoured approach. 

Core initiatives include: 

§	Revision of the regulatory framework 

§	Raising of driver standards 

§	Raising of vehicle standards 

§	Improvement of booking systems 

§	Branding 

§	Infrastructure 

§	Enforcement of regulations 

Further subsidiary plans aim to reduce the barriers to 
modal shift and encourage further land public transport 
usage through collaborative planning and guidance. 

(iv)	 Subsidiary Plan 4: Integration and Interchange 
Plan (IIP) 

The IIP considers the “first and last mile” requirements 
across land public transport modes to maximise potential 
land public transport usage. 

(v)	 Subsidiary Plan 5: Land Use Plan (LUP) 

The LUP has identified mechanisms to influence land 
use and development policies and processes in the KL/
KV region to favour land public transport provision and 
performance. It outlines available policy levers that allow 
land public transport to drive land development, such 
as prioritising high-density developments at land public 
transport-accessible locations. Rather than reacting to 
pre-established constraints, land public transport can 
thus play a direct role in land use. 
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(vi)	 Subsidiary Plan 6: Travel Demand Management 
Plan (TDMP) 

There is also a need for demand-led shifts to increase 
the usage of land public transport in tandem with 
supply-based measures. A range of measures has 
been reviewed to assess those with potential in KL/KV. 
However these will be sequenced only after sufficient 
land public transport alternatives are in place.

	 These documents indicate an agency that is in 
full control of the issues plaguing the current public 
transport system and are clear in the way the problems 
should be solved. With clear plans documented in the 
Master Plans, it is hoped that the national vision of 
public transport mode share of 40% in urban areas can 
be reached.

•	 Technology Application

Advance Public Transport System is the adoption 
of advanced technology in the provision of public 
transportation service with the aim to improve the 
service quality of public transport. This is in line with 
SPAD’s public transportation transformation programme 
to make public transport the mode of choice of travel for 
the people. The technologies highlighted here are the 

AVL, Transit Operations Software, Travel Information 
Services, Traffic Signal Priority System and Electronic 
Payment Systems for transit fare collection. 

1.		 Automatic Vehicle Location (AVL) systems are 
computer based vehicle tracking systems that utilises 
real time position measuring mechanism on the transit 
vehicle (e.g. GPS) and relaying the information to a 
central location. AVL systems are also equipped with a 
communication terminal for the driver to communicate 
with dispatch, and to get direct feedback on on-time 
status. The system offers the following benefits: 

(i)	 improved dispatch and operational efficiency;

(ii)	 improve overall reliability of service;

(iii)	 quicker responses to distruptions in service, such 
as vehicle failure and unexpected congestion;

(iv)	 quicker response to threats of criminal activity on 
the bus

(v)	 extensive information for planning purposes

The schematic of an AVL system used in transit agency 
is as shown in Figure 5.25.

Figure 5.25 Schematic of an AVL system used in transit agency
Source: FTA 2000
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2.		 Transit Operations Software (TOS) assists transit 
agencies with route planning, driver scheduling and 
vehicle assignments. Combined with AVL, the system 
gives operators the capability to monitor, supervise and 
control operations with real time data. This information 
can then be relayed to customers via Travel Information 
Service.

3.		 Travel Information Services (TIS) as shown in 
Figure 5.26 are services that disseminate information 
on public transport service to the users. TIS enable users 
to plan their journeys around the scheduled services of 
public transport such as details on the bus route, bus 
arrival time at bus stops and estimated time of arrival at 
destination. 

	 In a way, TIS is the most important component in public 
transport services to entice people to shift from using 
their private vehicles. Currently public transport users 
are often in the dark on what time their bus will arrive and 
when they will arrive at their intended destination. This 

usually results in them spending significantly more time 
on their journey than is actually necessary. Thus, this 
makes public transport an unreliable mode of transport. 
TIS takes on many forms and among them are: 

(i)	 pre-trip information through web applications for 
travel planning such as the PublicTransport@SG in 
Singapore;

(ii)	 in-terminal/way side transit information through 
variable message signs; 

(iii)	 in-vehicle transit information providing en route 
information to travellers about their transit trips; 
and

(iv)	 real time information through smartphone 
applications such as the SeoulBus appllication in 
Korea.

Figure 5.26 Real time passenger information display 

Source: Data Display, http://data-display.com/news-3
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4.		 Traffic Signal Priority (TSP) System is aimed to 
reduce delay for mass transit vehicles sharing road-
space with other traffic (e.g. bus, trams) at signalised 
intersections. 

There are 2 types of TSP technique:

(i)	 Passive TSP – Optimised signal timing to create 
a “green wave” for all traffic along the transit line’s 
route. 

(ii)	 Active TSP – The signal controller is programmed 
to detect oncoming transit vehicle fitted with 
transmitters and the signal timing is dynamically 
adjusted by the system to allow the transit vehicle 
to pass through with minimum delay. More complex 
systems integrate the TSP function with AVL and 
APC to also include occupancy level of the bus as 
the determining factor to accept or reject priority 
request.

5.		 Electronic Payment System (EPS) for transit fare 
collections enables cashless payments through the use 
of smart cards. The importance of this technology is 
two-fold: eliminating the need to purchase transit tickets; 
and to ensure integration between the different modes 
of public transport service. The Touch ’n Go card is an 
example of smartcard application in public transport fare 
collection system in Malaysia. 

	 The problem is the uptake of the use of the card by 
the public. The issue here is the same as toll payments. 
Some people still prefer to pay cash through toll lanes 
even though the queue is horrendous during peak 
hours. Yet, it is only through cash payment they can 
obtain receipt for travel claim from their employer. The 
hassle is worth the effort when there are incentives. The 
right incentives have to be put in place to entice people 
to go contactless. EPS also offers the opportunity for 
integration to ensure the entire public transport system 
can be used as seamlessly as possible. A single transit 
card can be used across the Komuter, LRT, KL Monorail, 
the future MRT and bus services. A case in point: the 
RapidKL card introduced by Prasarana can be used only 
on LRT and monorail, but not on RapidKL buses. Public 
transport users usually need to commute in different 
modes from their origin to intended destination: walking-
bus-rail-bus-walking, a single ticketing system would 

ensure a smooth journey which will greatly increase the 
“pull factor” towards public transport.

	 The AVL, TOS, TIS, TSP and EPS are stand-alone 
technologies, but they provide highest value when 
incorporated together to form a comprehensive system. 
Combined, this system provides a fully automated 
operation of information gathering and dissemination 
to the public: the AVL functions to feed information on 
vehicle locations to a central monitoring station equipped 
with TOS, which then relays this information to public 
transport users through TIS. 

	 However, application of the technologies discussed 
here must also be accompanied by policies that would 
benefit the public transport system: dedicated lanes for 
buses, better physical and ticketing integration between 
the different modes of transport, improve non-motorised 
transport facilities for first-mile and last-mile journey. 
All these measure must be addressed in order to meet 
the demand of the public for a better public transport 
service.

Medium-Term Strategy (2035)

d.	 Parking Management

Managing parking spaces revolves around the concept 
that trips by car begins and ends at a parking space. 
The availability and cost of parking space therefore 
has a direct impact on whether cars are used for a 
specific journey (UNESCAP 2012). Plentiful and cheap 
parking encourages people to drive. As a result, public 
transport becomes a less attractive alternative. Parking 
management is an effective tool in Travel Demand 
Management (Department of Urban Affairs and Planning 
2001). UNESCAP pointed out that in city centres with 
good public transport, restricting supply of and increasing 
the cost of parking, private car trips can be significantly 
reduced. However study by Barter for the ADB (as in 
Figure 5.27) emphasises that the alternatives in parking 
policy is more complex than selecting from a list of best 
practices. The choice is more than an option between 
a policy that favours supply of parking and a supply-
constraining approach. 
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Figure 5.27 Approaches to parking policy in Asian cities
Source: Barter 2011

(i)		 Conventional parking policy 

The primary goal of conventional parking policy is to 
meet demand. Regulations require that enough parking 
spaces to be provided to meet a predicted peak demand 
as a condition for building approval. Two streams within 
this approach can be distinguished by their differing 
treatments of demand for parking: 

§	 Auto-centric conventional parking policy – The 
parking requirements are estimated based on 
the assumption that most travel will be by car at 
locations with poor alternatives to automobile 
access. These standards are then applied inflexibly 
without taking account of context or the specific 
users of the building.

§	 Demand-realistic conventional parking policy – 
parking requirements are based on more realistic 

assessments of demand for each site in its actual 
context, taking account of any pricing and of 
accessibility by alternatives to the car. This method 
is a refinement of the simplistic auto-centric 
conventional approach.

(ii)	 Parking management 

Parking management includes parking policies that 
views parking as a tool for serving wider goals in 
transport policy and urban planning. Matching supply 
with demand becomes secondary to other goals of 
policy, in contrast with the conventional approaches. 
Two streams were identified based on their objectives:

§	 Multi-objective parking management – Parking 
management policies that serves multiple objectives 

Approaches to 
parking policy

What is parking? 
And whose 
responsibility

Central goals View of spillover View of supply and 
demand

Conventional

Auto-centric
Infrastructure. 
Government and 
property owner 
responsibility.

Avoid parking 
scarcity

A free rider 
problem. Avoid 
by ensuring sites 
handle own parking

Supply planned 
to meet demand 
(based on auto-
dependent 
assuptions, 
including zero 
price)

Demand-
realistic

Avoid both scarcity 
and wasteful 
surplus

To be avoided 
but small risk of 
spillover accepted 
and mitigation 
planned for

Supply planned 
to meet demand 
based on actual 
context

Parking 
management

Multi-
objective

Infrastructure. 
Government 
responsibility 
mainly.

Plan parking to 
serve wider urban 
& transport policy 
goals A source of conflict, 

but expected and 
manageable with 
active policy efforts

Supply and 
demand both need 
to be managed

Constraint-
focused

Key relevant goal 
is constraint of car 
travel (to certain 
locations)

Constraint of 
parking supply 
is a key mobility 
management/TDM 
tool

Market-based
Real-estate based 
service. Justified 
by private actors’ 
willingness to pay

Ensure demand, 
supply and prices 
are responsive to 
each other. Avoid 
market failure

Defused as a 
problem and an 
expected part of 
parking market 
workings

Supply and 
demand to be 
shaped by arket 
actors’ behavior. 
Informed by market 
prices
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such as efficiency, reducing parking conflict, revenue, 
urban regeneration, and mobility management. A 
multitude of policies could fall under this category. 
Parking requirements are not a necessary feature 
of parking management but, if present, tend to 
resemble demand-realistic conventional parking 
policy requirement.

§	 Constraint-focussed parking management – The 
central objective of parking management is traffic 
demand management. Parking supply is seen 
as a policy instrument and is actively constrained 
to reach wider transport objectives. This policy is 
usually constrained to CBDs with high market prices 

for parking and is only viable with availability of other 
transport options.

(iii)	 Market-oriented parking policy 

The market-oriented parking policy is essentially 
market-driven. The supply and prices of parking are 
responsive to supply and demand conditions. This 
approach tends to see parking demand as a vicinity-
by-vicinity phenomenon in park-once localities, not as 
something associated with specific buildings. The study 
by Barter also compares current conditions of parking 
policy in Asian countries. Figure 5.28 shows car parking 
space required for commercial buildings in Asian cities.

CDB office 
building

Non-central 
office building

Shopping center 
(non-central)

Commercial requirement 
average

Beijing
Tokyo
Singapore
Hong Kong
Dhaka
Guangzhou
Ahmedabad
Taipei city
Seoul
Hanoi
Manila
Jakarta
Bangkok
Kuala Lumpur

0.5
0.3
0.2
0.4
0.5
0.6
0.7
0.7
0.1
1.0
1.3
1.0
1.7
1.5

0.5
0.3
0.5
0.6
0.5
0.6
0.7
0.7
1.0
1.0
1.4
1.0
1.7
2.6

0.3
0.4
0.5
0.4
0.5
0.6
0.7
0.7
1.0
1.0
1.0
1.7
2.6
2.7

0.35
0.36
0.42
0.46
0.50
0.60
0.65
0.67
0.78
1.00
1.19
1.33
2.15
2.40

Sydney 0 3.3 4.0 2.83

Figure 5.28 Car parking space required for commercial buildings in Asian cities 

Source: Barter 2011

CBD = central business district

Note:

1.	 The “standard buildings” used for the comparisons here were: a CBD office building of 25,000m2 gross floor space; a “non-central” 		

	 office building of 25,000m2 gross floor space; and a medium-sized, non-central shopping center with 25,000m2 gross floor space.

2.	 The “average” column is the average of the shopping center figure and the average of the two office figures.
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	 The Kuala Lumpur metropolitan area stand out from the others with especially high requirements, averaging 
above two spaces per 100m2 of floor space for the building types examined. The parking requirement for residential 
buildings in Kuala Lumpur is also relatively high compared to other countries, as shown in Figure 5.29.

	

Urban Area Small flats (slots 
per unit)

Small flats (slots 
per 100m2)

Medium flats 
(slots per 100m2)

Average of small and medium  
(slots per 100m2)

Jakarta
Hong Kong
Ahmedabad
Hanoi
Tokyo
Dhaka
Beijing
Bangkok
Taipei city
Manila
Guangzhou
Singapore
Kuala Lumpur
Seoul

0.1
0.03, 0.1

0.1
0.2
0.2
0.1
0.4
0.2
0.4
0.3
0.5
1.0
1.0
0.8

0.2
0.05, 0.2

0.2
0.3
0.3
0.2
0.7
0.3
0.7
0.4
0.8
1.7
1.7
1.3

?
0.03, 0.6

0.3
0.2
0.2
0.5
0.4
0.9
0.7
0.9
0.6
0.9
1.0
1.5

?
0.24
0.24
0.25
0.28
0.33
0.52
0.62
0.67 
0.67
0.74
1.30
1.35
1.44

Sydney 0.9 1.6 1.2 1.36

Figure 5.29 Car parking space required for residential buildings in Asian cities 

Source: Barter 2011

Note:

1.	 The specific hypothetical buildings used to derive these requirement were: small flats (middle-suburb, slots for a 100 unit block of flats 	

	 each of 59m2 ) and medium flats *middle-suburb, slots for a 100 units block each of 110m2

2.	 The Singapore figures are the regulations that apply toprivate sector housing, a small segment of the market serving mainly high-		

	 income residents.

3.	 For Hong Kong two figures are given in each column, the left ones are for subsidised housing and the right figures are for private 		

	 housing. The average is a weighted one, assuming subsidised housing accounts for about 48% of the population.
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Figure 5.30 On-street car parking pricing and time limits in Asian cities 

Source: Barter 2011

It is clear from the figures that Malaysia practices the conventional parking policy (auto-centric and demand-
realistic) which aims to fulfil demand for parking. Parking, especially on-street is also priced comparatively lower 
than other country. Local governments should consider implementing the constraint-focussed parking management 
to manage travel demand. This is the stream in parking policy that is most closely associated with efforts at a mode 
shift and sustainable transport agendas.

How extensive is pricing 
of on-street parking?

Differences in prices 
from place to place or 
time to time?

Highest price fount 
(PPP$/hour)

Time limits used

Dhaka Limited to the busiest 
commercial streets

Higher price in Motijheel 
CBD than elsewhere

No

Ahmedabad Very limited Single price. Few 
locations priced

4.0 No

Jakarta Extensive in commercial 
streets

Two zones No

Kuala Lumpur Extensive in commercial 
streets

Uniform price within 
each municipality

Yes (3 hours)

Bangkok Limited to the busiest 
commercial streets

Uniform price, where 
priced

No

Hanoi Extensive Two zones No
Guangzhou Extensive Zones with different 

prices
?

Beijing Extensive Two(?) zones with 
different prices

?

Hong Kong Many streets, throughout Uniform legislated price Yes (2 hours if demand 
high)

Manila Extensive within Makati but 
in few other commercial 
areas of Metro Manila

Different prices around 
Metro under various 
cities

Yes (3 hours)

Singapore Extensive in older 
commercial streets

S$1/half hr in central 
area, elsewhere S$0.50/
half hr

No

Tokyo Scattered in many 
locations but not extensive

Uniform legislated price Yes (usually 60 min)

Taipei city Extensive Prices higher in high-
demand locations. 
Occupancy influences 
price revisions

No (price per hour 
escalates)

Seoul Extensive in commercial 
streets

Five zones (Area 1 has 
parking constraints)

No
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Parking management involves the combination of a 
subset of different measures, to target both on-street 
and off-street parking (UNESCAP 2012):

•	 Parking regulation can limit parking outright, for 
certain times of the day, or the maximum length of 
stay in one location.

•	 Parking fees could be introduced where currently 
non-existent, and increased where demand outstrips 
supply. Parking fees could be made flexible to reflect 
time of day, amount of demand, etc.

•	 Planning can consider dedicated residential 
parking areas, maximum parking standards for 
new buildings, Park & Ride facilities, and parking 
guidance systems to reduce the need for on-street 
parking in city centres.

	 Nevertheless, the study also mentions that there is so 
far little enthusiasm for constraining parking in Malaysia 
and that over the last two decades, politicians and 

planners in Kuala Lumpur have often mentioned the 
possibility of parking constraint but there has been little 
action on this except for central parking requirements 
that are slightly lower than elsewhere. Despite serious 
traffic congestion problems in most Asian cities, parking 
constraint is generally seen as something for the future 
considering the limitations of existing public transport. 

I.		 Technology Application

Parking information and guidance systems simplifies the 
hassle of finding parking. The guidance system provides 
motorists with real time information on how many spaces 
are available and where they are located. With less 
time spent on finding parking, traffic congestion, fuel 
consumption and air pollution are directly reduced.  The 
system integrates bay sensors, parking software and 
real time updates of LED parking information display 
panels. This kind of technology is pictured in Figure 
5.31.

Figure 5.31 Bay detection equipped with bay sensors  

Source: Intelligent Parking (http://www.intelligentparking.com/)
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e. Congestion Charging

The idea of implementing congestion charging in Kuala 
Lumpur had been mooted by the Government before. 
The proposal was, however, shelved due to widespread 
objection and lack of efficient public transport (Loh 
2013). The arrival of a comprehensive public transport 
system in GKL/KV as envisioned by SPAD calls for the 
re-examination of the implementation of congestion 
charging. The concept of congestion charging is to 
charge road users for the costs that are inflicted by 
them driving their private vehicles such as congestion, 
air pollution, noise and vibration. Congestion charging 
rationalises road space so that they are used only by 
those who are prepared to pay for the costs imposed on 
the wider society, while also generating revenue. The 
direct impact is the reduction of traffic levels entering 
the city centre and thereby the social and environmental 
costs.

	 There are three main forms of urban congestion 
pricing systems: 

(i)	 Single Facility Congestion Charging: Charges are 
applied for the use of a single facility (such as 
a single road) at peak times. Often achieved by 
altering existing road pricing schemes (e.g. at toll 
bridges/tunnels/roads) to vary with time; 

(ii)	 Cordon Area Congestion Charging: Drivers are 
charged to enter into the charging zone; and 

(iii)	 Distance-based Congestion Charging: Drivers are 
charged according to the distance they drive whilst 
inside the charging zone. 

To illustrate, Singapore was the first country to 
implement cordon area congestion charging through 
its Area Licensing Scheme (ALS) in 1975. Without the 
technology to implement the programme electronically 
at the time, drivers were required to display daily 
or monthly windshield licenses to enter the central 
Restricted Zone. The charge in the beginning was only 
for entry during morning peak hours. Evening peak-
hour charge was introduced in 1989 while the charges 
were extended to all-day charging in 1994. The ALS 

was implemented as part of an overall package of 
road pricing measures and public transportation 
improvements. Congestion charging in London also 
implemented the same measures (Comminnd).  With 
advancement in technology, the fully automated 
Electronic Road Pricing replaces the ALS in 1998. 
The electronic system has the ability to vary the prices 
based on traffic conditions and by vehicle type, time 
and location. The example of such an initiative is as 
shown in Figure 5.32. 
 

Figure 5.32 ERP Gantry at North Bridge Road in Singapore

Source: 	 Wikipedia (http://en.wikipedia.org/wiki/Electronic_Road_	

		  Pricing_(Singapore)

I.	Technology Application

Open Road Tolling (ORT) or Multilane Free Flow (MLFF) 
is an innovative solution to the collection of tolls without 
the use of toll booths. Gantries over roadways are used 
to install Electronic Toll Collection (ETC); enabling toll 
payment while vehicles pass through near highway 
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speed. ORT can be installed as the technology for 
congestion charging or solve congestion issues at toll 
plazas that we have now in Malaysia. The example of 
such a system is shown in Figure 5.33.

Figure 5.33 Open road tolling lane 

Source: Mrschimpf 2009

ORT, requires the ETC to be capable of long distance 
transaction at high operating frequency to match the 
speed in which vehicles are travelling. Two types of 
technology are commonly employed:

(i)		 RFID transponder - Each vehicle carries a 
transponder as in Figure 5.34 that deducts payments 
when it passes through a gantry (e.g. ‘tag and beacon’); 
and

Figure 5.34 RFID tag for electronic toll collection 

Source: 	 Wikipedia (http://en.wikipedia.org/wiki/Radio-frequency_i	

		  dentification)

(ii)	 Automatic Number Plate Recognition (ANPR) - 
Optical Character Recognition (OCR) as in Figure 5.35 
is used to read licence plate numbers captured by video 
cameras.

Figure 5.35 ANPR cameras mounted on a vertical pole 

Source: BBC

Often times, both systems are required: RFID functions 
as the toll collection system while ANPR functions to 
identify unequipped vehicles and record the identification 
for enforcement purposes. 

	 ORT offers significant advantages over the current 
tolling system that we have now: cash payment, Touch 
‘n Go card and Smart Tag. Current system requires 
vehicles to stop or slow down for toll collection while 
ORT enhances throughput and lessens congestion 
impact of toll collection activities. ORT has the potential 
to lower operational cost requiring no human operators 
near the gantries. Safety is also increased as there are 
no conflict points: vehicles do not have to weave near 
the toll plazas to go to the lanes that they want. Safety 
also increases without toll barriers, allowing the road 
user to maintain the same cruising speed. Reducing 
congestion also has the direct impact of reducing GHG 
and pollutant emissions. 
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	 The main challenge to implementation of ORT is road 
user’s preference to stay on using cash payment even 
when ETC is available as we are seeing now. Complex 
relations between different institutions also create a 
problem in determining the agency responsible for 
enforcement.  

e.	 Improve Vehicle Technology and Fuel 			
		  Standard

These measures are aimed at reducing the environmental 
impact of each kilometre travelled. It is a broad measure 
aimed towards improving vehicular and fuel technology 
to improve environmental efficiency. This measure 
requires the Government to set regulations on three 
fronts:

(i)	 set statutory fuel efficiency standard to improve the 
fuel economy of vehicles;

(ii)	 set statutory fuel standards to improve quality of 
fuels; and

(iii)	 set statutory emission limits for motor vehicles to 
reduce exhaust emissions. 

The implementation of fuel economy standards began 
in 1975 with United States as a reaction to the Middle 
East embargo in 1973. At the time U.S. saw the 
establishment of the Corporate Average Fuel Efficiency 
(CAFÉ) standards as a way to reduce their dependency 
on foreign oil. However fuel economy standard has 
become one of the most promising strategies to reduce 
fuel consumption. As GHG emissions is directly tied to 
fuel consumption, fuel economy standard have also 
been formulated as GHG emission standards in certain 
countries. Figure 5.36 shows fuel economy and GHG 
standards around the world.

Figure 5.36 Fuel economy & GHG standards around the world 

Source: Mahlia et al. 2011

Under these programmes several countries have introduced fuel economy labels as a tool to help consumers 
compare performance of different vehicles. Figure 5.37 shows the EPA fuel economy label. The labelling includes 
information that compares the fuel efficiency of different vehicles, expected on-road fuel efficiency and estimating 
annual fuel cost.

Country/
Region

Type Measure Structure Test method Implementation

USA
EU
Japan
China
Canada
California
Australia
Taiwan
South Korea
Austria
France
Germany
Pakistan

Fuel
CO2

Fuel
Fuel
Fuel
GHG
Fuel
Fuel
Fuel
Fuel
CO2

Fuel
Fuel

mpg
g/km
km/L

L/100 km
L/100 km

g/mile
L/100 km

km/L
km/L

3 L/100 km
150 gram/km

km/L
L/100 km

Cars and light truck 
Overall light duty fleet

Weight based
Weight based

Cars and light trucks 
Car/LDT 1 and LDT 2
Overall light duty fleet

Engine size
Engine size
Engine size

Overall light duty fleet
Engine size
Engine size

US CAFE
EU NEDC

Japan 10-15
EU NEDC
US CAFE
US CAFE
EU NEDC
US CAFE
US CAFE
EU NEDC
EU NEDC
EU NEDC

Japan 10-15

Mandatory
Voluntary

Mandatory
Mandatory
Voluntary

Mandatory
Voluntary

Mandatory
Mandatory
Voluntary
Voluntary
Voluntary
Voluntary
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Figure 5.37 EPA fuel economy label 

Source: Mahlia et al. 2011

However, Malaysia has yet to establish fuel efficiency standard for motor vehicles. Yet, the Malaysian Government 
has developed several policies to control emission from vehicles (CAI 2010):

•	 Environmental Quality (Clean Air) Regulations 1978;

•	 Environmental Quality (Control of lead concentration in automobile gasoline) Regulations 1985;

•	 Environmental Quality (Control Emission from Diesel Engine) Regulation of September 1, 1996; and

• 	 Environmental Quality (Control of Emission from Gasoline Engines) Regulation on November 1, 1996.
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As shown in Figure 5.38, Malaysia applies the Euro emission standards beginning from 1997. Malaysia is currently 
applying the Euro 2 emission standards for gasoline and diesel vehicles.

Figure 5.38 Emission Standards for New Light-Duty Vehicles in representative ASEAN countries

Notes: Italics – under discussion; a – gasoline; b – diesel 

  Source: CAI-Asia 2010

The current fuel quality for gasoline and diesel are still at 
Euro 2. The recent National Automotive Policy indicated 
that the master plan for implementation of Euro 4 quality 
fuels will be out in 2014. 

	 These three standards will act as catalyst to 
stimulate vehicle manufacturers to invest in and 
promote technological changes that will improve the 
fuel economy and reduce exhaust emissions. The 
onus is on the manufacturers to find ways to reach 
these standards: engine technology, reducing weight 
of vehicle, aerodynamic design, alternative fuels, etc. 
These measures are also in line with the aim of making 
Malaysia the production hub of energy efficient vehicles 
as outlined in the National Automotive Policy 2014.

Long-Term Strategy (2050)

f.		 Removing Fuel Subsidies

Fuel pricing is considered one of the major components 
in travel demand management. Fuel subsidies are 
often applied at the national level as an incentive by the 
Government to ease financial burdens of the people. 
This move, whether intentionally or not, often promote 
the use of private vehicles. 

	 GIZ in their biannual publication International Fuel 
Prices identifies three dimensions to fuel pricing policy. 
The first dimension refers to three fuel pricing regulation 
approach:

(i)	 Ad hoc regulation – Unsystematic price changes 
over long intervals or constant prices over several 
years;

(ii)	 Active regulation – Prices are regulated and 
reviewed based on pre-determined criteria and/
or formulae and often at regular intervals (weekly, 
monthly); and

(iii)	 Passive or no regulation – Regulation is limited to 
the level of taxes and framework conditions (e.g. 
fuel qualities).

	 The second dimension refers to the four levels of 
taxation or subsidies:

(i)	 Very high subsidies – retail price is below the level 
of crude oil price;

(ii)	 Subsidies – above the price of crude oil but below 
the prices in US;
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Figure 5.39 The relationship between the three dimensions of fuel pricing policy 

Source: GIZ 2012

	 Malaysia falls under the category of country that provides fuel subsidy. Petroleum fuels have been heavily subsidised 
in Malaysia where subsidies have been put in place to alleviate the potential effects of external energy shocks and 
lighten the burden on consumers. Figures 5.40 to 5.43 illustrate the statistics compiled by GIZ, for countries including 
Malaysia, as of November 2010. 

(i)	 Taxation – above the price of US but below price of 
cheapest EU-27 country; and

(ii)	 High taxation – above price level of cheapest EU-27 
country.

The third dimension of fuel pricing is how transparent 
the composition and regulation of fuel prices are shown 
in Figure 5.39.
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Figure 5.40 Retail fuel prices in Asia, Australia and Pacific as of November 2010 in US-cents/litre 

Source: GIZ 2012
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Figure 5.41 Detailed time series of fuel prices in Malaysia, 1991 – 2010 

Source: GIZ 2012 

Figure 5.42 Retail prices of gasoline in 174 countries as of November 2010 in US-cents/litre 

Source: GIZ 2012
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Figure 5.43 Retail prices of diesel in 174 countries as of November 2010 in US-cents/litre 

Source: GIZ 2012
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As of 2010, Malaysia’s per capita subsidy is the highest among other ASEAN countries at USD 200 per capita 
(National Economic Briefing 2010). 

Figure 5.44 Fuel subsidy of representative ASEAN countries

Source: National Economic Briefing 2012

	 Fuel subsidies are a burden to the economy and 
encourage wasteful fuel use. Removal of subsidies 
would reduce impact on economy and reflect the real 
cost of travel to users. This will directly foster an energy 
efficient transport system and make walking, cycling and 
public transport more attractive in financial terms. Rising 
fuel prices offers countries like Malaysia an opportunity 
to reassess fuel price policies. The fuel subsidies of 
representative ASEAN countries are shown in Figure 
5.44.

	 In 2008, the Malaysian Government announced 
its intention to rationalise subsidies to reduce the 
Government’s financial burden. The decision was 
grounded on three main concerns (Razak 2010): 

(i)	 Fuel subsidies also benefits foreigners and wealthier 
Malaysians who can well afford to pay unsubsidised 
prices.

(ii)	 Highly subsidised prices often lead to illegal 
smuggling across the border.

(iii)	 The quick depletion of domestic fuel resources.

The decision to reduce subsidies for fuel is based on the 
fact that reducing fuel subsidies will have the greatest 
impact on Government spending while targeting 
investments on targeted social subsidies for education 
and healthcare (Razak 2010). 

	 Effective 16 July 2010, subsidies for fuel, specifically 
petrol, diesel and Liquefied Petroleum Gas (LPG) 
was reduced as the first step of a gradual subsidy 
rationalisation programme. Subsidies for RON 95 petrol 
and diesel were reduced by 5 cents per litre while LPG 
was reduced by 10 cents per kilogram. RON 97 petrol 
is no longer subsidised and is subjected to a managed 
float, where prices are determined by the automatic 
pricing mechanism. Even after these changes the 
Government estimates to spend RM7.82 billion in 
2010 and the fuel prices are still among the lowest in 
the region (Razak 2010). The latest price adjustment 
to the RON95 gasoline was on September 3rd, 2013 to 
RM2.10/litre. Diesel is currently priced at RM2.00/litre. 

	 In light of rising cost of living, any effort by the 
Government to further reduce fuel subsidies has hit 
a snag.  Malaysia should focus on reform efforts on a 
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long-term perspective. Even if subsidies are maintained, 
regular price adjustments should be introduced with the 
emphasis on transparency of the pricing mechanism. 
The reform timeline should be outlined as follows:

(i)	 Government plans and the motivation behind them; 
and

(ii)	 The phasing out of subsidies by a given date and 
the price increase increments.

	 There may be opposition from consumers to the 
increase in cost of transport. Public grievances with 
regard to increasing prices are caused among other 
things by often inappropriate regulatory approaches and 
limited transparency. The emphasis here is a transparent 
process: case studies in several studies have shown 
that there are less opposition from consumers if the 
mechanism of fuel pricing can be clearly understood and 
the reasoning behind it is sound. Rather than a blanket 
fuel subsidy, targeted subsidies can also be provided 
to the most vulnerable members of society that may be 
affected by the rise in fuel price.

	 The taxation of fossil fuel is a powerful instrument 
to generate revenue for supporting sustainable 
transport initiatives. However, current economic 
climate in Malaysia indicates the Government 
should focus on fuel subsidy removal first and 
foremost, before answering the question of fuel tax.   

5.3	 The Future and Mega Trends: Rail 
Transportation

 
5.3.1	R&D

 
R&D plays an important role in the development of rail 
transport in Malaysia. Based on the discussions during 
the ASM workshop, it was pointed out that Malaysia 
needs to develop its own rail transport technology to 
reduce the reliance on foreign expertise. In the light 
of this, there is a need to establish a research institute 
designated for conducting R&D in the field of rail 
transport. 

	 The establishment of national research centre for rail 
is common in countries where rail transport is given due 
emphasis. Such research institutes include Railway 
Technical Research Institute (RTRI) in Japan, Rail 
Research UK association in the UK, China Academy of 
Railway Science in PR China etc. The main role of these 
research institutes is to spearhead R&D in the field of 
rail transport to ensure continuous and sustainable 
development of rail transport in the country. Apart 
from conducting and coordinating research activities, 
once established, the national rail research institute 
can provide consultation to the governing bodies on 
policies and plans where rail transport is involved. The 
research institute can also form a platform for industry 
and universities to converge and share knowledge and 
experiences. 

	 In order to have a clearer idea on the R&D for rail, 
there is also a need for a R&D roadmap dedicated to the 
development of rail technology. So far, the rail-related 
policies in Malaysia have been focusing on a general 
view of how rail will act as part of the national transport 
system. In the National Rail Industry Roadmap prepared 
by MIGHT, even though more details on the desired 
development of rail industry have been covered, not 
much has been discussed on the expected technological 
development. 

	 In order to have a clear direction on the development 
of rail technology, it is important to first outline the 
technology development road map for rail industry. In 
this case, the research institute mentioned earlier can 
serve as the coordinator and gather opinions from 
the governing bodies, industry players and academic 
researchers, in order to formulate the technology road 
map. This road map can then act as a blue print for 
directing the R&D activities for rail transport system in 
Malaysia. An example of such technology road map is the 
“On track to 2040 – Roadmap” prepared by ANU Edge. In 
the documents, 80 technology developments have been 
identified and broadly categorised into three categories, 
namely material and manufacturing, monitoring and 
management, and power and propulsion. Out of these, 
six high priority areas were selected and detailed road 
maps for their development were designed. 
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5.3.2	Education and Training

 
The development of rail industry will never be possible 
without well trained human capital. So far, there is 
little emphasis on the development of human capital 
in rail industry. This is evident from the fact that only 
one university, e.g. UTHM, is offering rail-related 
course. Other rail-related academies are providing 
technical courses rather than professional degrees. 
It is hence important to provide more education and 
training opportunities in the rail technology. The 
development of rail-related education should also be 
coordinated with the growth of the rail industry to ensure 
that there is sufficient job market for the graduates. 

5.3.3	Safety

 
Safe, efficient and cost effective railway systems are 
features that both railway operators and passengers 
demanded in the future. With all safety aspects 
are implemented, it is expected that the number of 
accidents or fatalities related to rail to be gradually 
decreasing. There are several factors that should be 
taken into account to ensure that high-level of safety in 
rail transportation is achieved, as discussed below:

a.	 Research and Development (R&D)

Continuous research and development has to be 
conducted where the findings in terms of technology, 
database and policies can be used to advance railway 
safety. The technology under development for instance 
shall be related to equipment, track, signalling and level 
crossings. Database on accidents occur can be used to 
identify the weakness of the system. The findings can 
be used to provide recommendation for improvement 
that may involve acquisition of new system and also 
new policy development. This also includes providing 
tangible solutions out of equipment and system failures 
that can save lives and minimise economic loss. The 
research and development does involves financial and 
manpower resources. 

b.	 Rail Safety Education

Safety awareness campaign on rail safety has to be 
regularly conducted and should not targeted to motorists 
and pedestrians only but also to children. Resources 
need to be developed to educate children about rail 
safety beginning in primary school. Learning about safe 
behaviour around the rail corridor is very important to 
strive towards a safe community. The lesson plan should 
illustrate the risks involved when crossing railway tracks 
and educate children the behaviours they need to adopt 
to keep them safe. 

c.	 Rail Infrastructure

In order to ensure reliable and safe system operation, 
the rail infrastructure must satisfy high level of safety 
standards which are recognized internationally. This 
includes the railway system design, installation, 
operation and maintenance. Among others is EN50126, 
an international standard which give the specification and 
demonstration of reliability, availability, maintainability 
and safety in railway applications. 

d.	 New Rail Safety Technology

Positive Train Control (PTC) is among new technology 
that shall be adopted to make travel by rail even safer. It 
is a life-saving innovation that is capable of preventing 
train-to-train collisions, over-speed derailments, 
unauthorized incursion into work zones and train 
movement through switches left in the wrong position. 
PTC communicates with the train’s onboard computer 
and sends the real time visual and audible information 
to train crew members. When PTC senses danger, PTC 
audibly warns the train crew member to take safety 
action. However, if there is no respond, PTC will take 
action automatically by activating the brakes and safely 
stop the train.   

e.	 Others

By 2050, innovative combination of signaling and 
automation with GPS, enhanced communications and 
computers will improve safety of railways. Electronically 



244

Mega Science 2.0    Transportation Sector Mega Science 2.0    Transportation Sector

controlled braking will also be important for heavy haul 
railways. One part of this type of efficiency improvement 
will be standardisation of operations through programs 
like European Rail Traffic Management System 
(ERTMS) in the EU. More sophisticated strategies to 
enhance rail safety include real time monitoring of all 
equipment condition and maintenance planning, which 
are currently being done by many airlines and some 
US freight railways; real time system management 
of all trains without wayside signals; including tighter 
integration of rail services into logistics chains. Added to 
that, all signaling systems and communication systems 
should be wholly secured. Supervision systems for the 
management of degraded modes are implemented. 
Vision systems connected to a public security system 
are tracking activity, which permits fast response in 
cases of acts of aggression, terrorism or vandalism.

	 Research studies and simulation of scenarios to 
enable the fastest possible reaction in the event of 
an emergency should be the milestone target in mid-
term. By 2050, freight transport is well managed. By 
utilising scanning systems and advanced tracking and 
surveillance technologies, vehicle cargos and loading 
details are known from the operators. In addition, 
dangerous materials can be tracked throughout the 
world. Detection systems are installed on-board to 
detect explosives and toxic substances along the track. 
 
5.3.4	Target Framework

 
Short-Term Strategy (2020)

As a short term target, there is a need to establish a 
research institute designated for the development 
of rail transport system and its related technology in 
Malaysia. The institute can spearhead the research and 
development activities, bringing together government 
agencies, industry players and universities on these 
matters. The institute should coordinate and establish a 
roadmap for the development of rail industry in Malaysia, 
covering all the important aspects such as policy, spatial 
allocation, technology and industry development. With 
the specialised knowledge and expertise in the field of 

rail transport, the institute can play an important advisory 
role to the Government in related policies and plans.

	 Even though various rail development projects have 
been proposed by the Government, through policies 
such as National Physical Plan 2, the Economic 
Transformation Plan and National Land Transport 
Master Plan, there is a need to verify the feasibility of 
the proposed project before embarking on them. In 
particular, the high speed rail project requires in depth 
analysis on it sustainability. Similarly, other projects 
such as the East Coast Rail Link and the Sarawak 
railway require feasibility studies as well. It is well aware 
that these are currently being conducted by the relevant 
bodies; this should nevertheless be highlighted here in 
this report for its completeness.

	 Improving the service level to increase customer 
satisfaction is also an important target for the rail 
transport. It is suggested that as short term goal, 
information and communication technology should be 
utilised, to provide real time information on rail services. 
This allows accurate knowledge of the train schedule, 
and timely information on any delay or interruption on 
train service. With such information, the passengers 
can decide their travel plan better and improve their 
satisfactions. 

	 In the coming few years, it is expected that several 
important rail transport projects will be completed, 
notably the Klang Valley Mass Rapid Transit (KVMRT), 
the BRT system in Sunway, the extension of the existing 
light rail network etc. In the light of this, there is also a 
need to monitor and evaluate the performances of these 
projects. These should be part of the short term goals 
for the rail transport in Malaysia.

Mid-Term Strategy (2035)

The development of local human capital in the field of 
rail transport technology is suggested as one of the mid-
term strategy for the rail industry. By this stage, the rail 
research institute should be established enough to be 
able to start focusing on human capital development. 
Besides providing talents in the aspect of operation and 
management, the country should develop local talents 
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on the aspects of technology and engineering for rail 
transport, namely on MRO activities. In turn, this will 
cut down Malaysia’s reliance on foreign expertise and 
provide the foundation for developing local rail industry 
into regional or even global players.

	 Depending on the outcomes of the feasibility study, 
conducted as part of the short term goals for the rail 
industry, there is should be a clear idea on whether 
or not Malaysia should embark on the high speed rail 
project. Should be feasibility study results turned out to 
be positive, the government should strategise itself for 
the funding and coordination of the projects. Thus, the 
improvement on feeder system should be part of the 
mid-term target for rail transport. 

	 Another important mid-term strategy will be to improve 
the rail network coverage in Malaysia. New railways need 
to be constructed to connect important cities, especially 
those on East coast of the Peninsular Malaysia. Apart 
from intercity rail, the mass rapid transit system needs to 
be integrated into major cities outside Klang Valley, such 
as Johor Baharu and Penang.

Long-Term Strategy (2050)

In terms of connectivity, the long-term strategy is to 
establish Malaysia’s railway system as part of the Trans-
Asian Railway. On the connectivity within Malaysia, the 
local rail networks should provide sufficient coverage 
such that rail transport can be the main mode of 
transportation for intercity travelling, as proposed in NPP 
2. Intra-city rail system should be a integrated part of 
urban transportation system in all main cities in Malaysia, 
including East Malaysia. Utilising the knowledge gained 
from the in the Klang Valley, efficient feeder system for 
rail transport needs to be implemented together with the 
development of intra-city rail system.

	 In terms of R&D, with the initiative from the Government 
and under the lead of the rail research institute, local 
rail industry should have gained sufficient technological 
know-how and have grown to become global players 
in the international rail market. In terms of high speed 
train, Malaysia needs to development local technology 
and expert on high speed Maglev trains as part of its 
long-term goals for the rail industry. 

	 In terms of improving customer experience, it is 
suggested that integrated tickets should be used by 
the rail service providers. Apart from being usable as 
train ticket, the integrated ticket will be usable for all 
public service provision and other retail industries. 

5.4	 The Future and Mega Trends: 		
	 Aerospace Transportation
 
5.4.1	 Transportation System and 		
	 Technology

 
As the demand for our nation’s increasingly congested 
airspace continues to grow there is a need for a new 
generation of technologies that is able to guide and 
track aircraft more precisely.  A smarter satellite-based 
system coupled with digital technologies will enhance 
safety, reduce delays, save fuel and reduce aircraft 
exhaust emissions. 

	 A network of Automatic Dependent Surveillance 
— Broadcast (ADS-B) ground-based transceivers 
receiving GPS position reports from aircraft equipped 
with ADS-B Out will enhance air traffic surveillance 
and aviation safety. The transceivers transmit data on 
air traffic (Traffic Information Service-Broadcast TIS-B) 
and weather information (Flight Information Service-
Broadcast  FIS-B.  This will benefit pilots of aircraft 
equipped to receive and display this information.

	 The use of Airport Surface Detection Equipment-
Model X (ASDE-X) will provide real time surface data to 
airport and aircraft operators. This will enable better use 
of capacity.  Vehicles in the airport movement area can 
be installed with ADS-B Out transponders transmitting 
their GPS position so that airport operations centres 
can see in real time airport operations. Pilots of aircraft 
equipped with ADS-B in cockpit displays also will also 
be able to see vehicle locations.

	 Real time data sharing with highly accurate operational 
data from flight and airport operators will enhance 
decision-making for guiding aircraft in and out of airports 
more efficiently. Consequently, the delays can be shifted 
from the runway to the ramp or gate area where aircraft 
can wait with engines off, and thus, burning less fuel 
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that reduces the impact on airport air quality. Therefore, 
an airport operation system is required that will able 
to predict capacity and demand at individual airports, 
give frequent updates on the departure schedules, 
disseminate information on  an impending imbalance 
between capacity and demand and efficiently manage 
queues at such times. 

	 Nonetheless, the air quality and environment at airports 
and surrounding areas are expected to deteriorate as 
the demand for travel increases. This is contributed by 
aircrafts landing and take-off, their ground movements 
and by ground vehicles and equipment. The installation 
of air and noise monitoring will be necessary to provide 
historical data that will help in developing more specific 
solutions to these negative impacts. Such solutions may 
include the use of alternative fuels and innovations on 
aircraft procedures on ground.

5.4.2	Education and Training

 
The growth of aircraft movements at regional airports 
will create a demand for MROs to be more distributed 
across the nation’s airports which are now concentrated 
at KLIA. Coupled with this would be increasing demand 
for licensed aircraft engineers and pilots thus there is 
need for more training facilities at the regional level.

5.4.3	Research and Development (R&D)

 
There are numerous opportunities for R&D. The 
proposed satellite-based system for air traffic control 
would require in depth and extensive studies to establish 
its reliability and applicability in the regional airports. 
Duly, at the regional level scaled down solutions to 
increasing passengers and aircraft movements are 
needed. Air emissions studies and mitigation solutions 
are required to reduce the impact of increasing aircrafts 
landing and take-off as well as ground vehicle emissions 
at airports. There are no one fit all solutions which have 
been implemented elsewhere in the world that can be 
immediately be implemented in Malaysia.

5.4.4	Safety

 
Increased fuel costs, and congested traffic in the air and 
on the ground are some of the factors that cause delays 
on the ground and in the air and prevent airlines from 
reaching better fuel efficiency. In addition, inadequate 
runway length causes aircraft accidents and also 
causes the engine to run inefficiently before takeoff and 
after landing. These factors do not only consume more 
fuel, but also contribute to higher carbon dioxide levels.
Aircraft manufacturers such as Airbus had started with 
a programme called ‘Smarter Skies’ (Airbus, 2014) to 
highlight innovative technologies of aviation industry by 
2050 to solve carbon emission problems and reduce 
the number of aircraft incidents or accidents. Five 
components have been highlighted by this programme:

a.		 “Eco-climb”

Aircrafts are launched by assisted takeoffs using 
propelled acceleration for steeper climb. The aircraft 
is guided onto a track system and accelerated using 
either electromagnetic motors built into the track or an 
inductive circuit within the aircraft itself. It is a similar 
concept to the one used by maglev trains. When mega-
cities become a reality, and space and land are limited, 
this method could minimise land use and shorter 
runways can be used.

b.		 Express skyways

Flight corridors and flight patterns that are currently 
practiced nowadays are not efficient. Hence, more 
fuel are consumed and wasted. Airbus has proposed 
express skyways in which the aircrafts employ advanced 
4-D navigational systems that will allow them to make 
flight formations similar to flocks of birds. The trailing 
planes can “surf” on the energy coming from the wing tip 
vortices of the leading aircraft, which will reduce drag, 
increase fuel efficiency, and minimise engine emissions 
(Airbus 2014). Air Traffic Control (ATC) will be able to 
treat such formations as one unit and streamline its 
workload.
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c.		 Free-glide approaches and landings

Noise and pollution created in and around airports can 
be reduced by this method. An advanced navigational 
system should be able to determine the best time to 
leave cruising altitude so the plane can start a continued 
descent into the airport without the need of holding 
patterns in the air or use much thrust to maneuver from 
one altitude to another. In other words, the plane engines 
will be idle as the aircraft will glide down, making shorter 
landing distances achievable with shorter runway.

d.		 Ground Operations

The aircraft is maneuvered to the gate by an autonomous 
renewable energy-powered tug. At this stage, engines 
will be turned off during taxiing to the gate. According 
to the International Air Transport Association, carbon 
dioxide emissions during taxiing can be reduced up to 
6 million tons each year if airplanes simply turn off their 
engines soon after landing. 

e.		 Power

The use of renewable energy (such as electricity, 
hydrogen, solar, etc.) and sustainable fuels to power the 
aircraft and infrastructure will be necessary to secure 
supply and further reduce aviation’s environmental 
footprint in the long term. 

	 In 2050, security processes for air travelers should 
be nonintrusive, while also  preserving privacy without 
interruption and delay. The assessment of risk is thus 
integrated into the security screening process for 
passengers as well as cargo. Air transport data networks, 
including navigation, air ground communications and on 
board processing elements, are fully secure and resilient 
to cyber-attacks.

 
5.4.5		 Mega Trends
 
5.4.5.1	 Airport and Aircraft security

 
Security concerns have become an essential part of 
airport and aviation operations. The MH370 strategy is a 
strong reminder of the need for a vigilant security system. 
With increasing air traffic expected in the next 50 years, 
airport and aircraft security will be the biggest issues. 
The Federal Aviation Administration are introducing the 
conceptofAdaptive Layered Security. In this approach, 
various technologies, policies, and procedures are 
being developed in multiple layers of screening that 
will reduce the vulnerability of airports and aircrafts. At 
the same time, it ensures the full mobility of people and 
cargo with minimal impact on the efficiency and flexibility 
of operations.

	 Furthermore, in light of the MH370 tragedy, a 
comprehensive security framework should be developed 
to reduce the risk level of a threat to airport and aircraft 
operations in Malaysia. One mega trend is in flight 
streaming of flight data to a database or a virtual cloud. 
To illustrate, new satellite-based air traffic management 
systems are being implemented in the United States, 
Asia and Europe, which have made it easier to track 
airplanes and monitor aircraft systems in flight.  The 
bombardier, for instance, has announced that their 
new series of narrow body jets will have the capability 
to transmit telemetry data directly to ground station or 
through a satellite relay. FLYHT Aeronautical services 
may be the only company in the world providing telemetry 
services as an aftermarket retrofit. It should be noted 
that FAA requires 88 parameters to be monitored once 
or twice every second.  By 2015, it is required that critical 
measurements such as position of flaps be monitored 8 
times per second. Modern jetliners generate 3000 data 
points, thus it presents a great technical challenge to 
stream huge amount of data.  Nonetheless, this data 
may provide valuable information such as in predicting 
the possibility of crashing.
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5.4.5.2. Airport baggage systems

 
Except for the baggage handling systems in the 
international airports in Malaysia, baggage handling 
in regional airports is much to be desired. With the 
expected increase in passenger flow, baggage handling 
can be a particularly miserable aspect of the air travel 
experience for passengers. The advancement of digital 
communications, robotics and other technologies has 
open more options for future airports to improve airport 
operations. Some of the possible innovations in baggage 
handling include.

a.	 Robotic baggage handling

An intelligent robotic system can be used to replace 
manual labourto reduce the time-consuming baggage 
handling jobs. All checked-in and transferred luggages 
can be moved to one central storage facility, where 
a robotic arm automatically loads ramp-carts and 
containers as and when they are required.Baggage 
handling performance can be optimised to shift manual 
operations to more complex tasks.

b.	 RFID baggage systems 

Unlike the traditional barcode-based sorting systems, 
there is no requirement for line of sight to read RFID 
tags which employ radio waves to send information. 
A much higher read-rate is thus achievable resulting 
only in a few bags having to be sorted manually. 
Although RFID baggage systems have been installed 
in airports since 2008,only a few airports used these 
systems namely big airports such as KLIA. The 
development of an integrated RFID system for baggage 
handling in all Malaysian airports with the airport 
management system will provide accurate and timely 
baggage delivery as well as resolving security issues. 

c.	 Self-service concept 

The self-service concept saves passengers’ time spent 
in waiting lines and provides a more efficient strategy for 
airlines and airport operators.  An automated self-service 

baggage drop-off system will increase the efficiency for 
baggage screening and handling. Passengers will be in 
command of their own process giving them a pleasant 
experience at the airport. The concept can be extended 
on line for reporting and reclaiming missing luggage. 
Instead of having to queue at a missing baggage counter 
to register the problem, travellers now have the option to 
declare their bag missing on a specialised website once 
they arrive at home or their destination.

5.4.6	Target Framework

 
Short-Term Strategy (2020)

In the short term there is a need for a detailed study 
on individual airports and the resulting impact of rising 
passengers and aircrafts movements. The study 
should specifically outline issues that will affect each 
individual airport operation. The study should identify 
the technologies that are needed to mitigate these 
issues in the long term particularly low cost indigenous 
solutions. In particular deployment of technologies such 
as ADS-B, airport surface detection equipment and 
a real time data sharing and decision making system 
should be seriously considered.

	 The short term strategy for air quality at airport includes 
implementation of air and noise monitoring equipment. 
The data collected will be valuable in developing a long 
term strategy for mitigating environmental impacts of 
airport activities.

	 The Government should also look into establishing a 
panel of experts or a unit for air safety to investigate 
aircraft mishaps somewhat similar to NTSB in the United 
States. An incentive scheme that would encourage 
the establishment of MROs at regional level will help 
alleviate issues on aircraft safety at regional level. This 
should be coupled with human resource development at 
regional level of licensed aircraft engineers and pilots.
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Mid-Term Strategy (2035)

The mid-term strategy involves activating an initiative 
between stakeholders for R&D in developing a pilot 
solution for a selected airport that would best illustrate 
the technologies that are being deployed. Results of the 
pilot implementation will be used in developing a plan 
for a nationwide implementation solution for all airports. 
In terms of air quality, data collected at airports will pave 
the way for implementing practical solutions. These 
include the use of alternative fuels for ground vehicle 
and equipment and other innovative aircraft operations 
on the ground.

Long-Term Strategy (2050)

In the long term it is expected that the solutions to mitigate 
the projected demand in 2050 will be fully implemented 
at all airports. This is expected to include ADS-B, 
airport surface detection equipment, real time data 
sharing and decision making system, alternative fuel or 
electric vehicles and efficient aircraft ground operations. 

5.5	 The Future and Mega Trends: Maritime 
and Inland Water Transportation

 
5.5.1	Transportation System and 		
	 Technology

 
The projected demand for containers in 2050 will see the 
advent of larger container ships calling at major ports in 
Malaysia.  Growth in ship width and container volume 
will force ports to replace their cranes with bigger ones. 
The growth in the number of containers to be handled 
per ship will also see an increasing demand for dual 
hoist cranes and automated stevedoring. The average 
turnaround time will have to be reduced so that mega-
ships can efficiently call at major ports with minimal 
dwelling time. Therefore, port authorities will have 
to invest a great deal in the improvement of terminal 
facilities and landside intermodal access. Technical 
challenges may include special berths to allow 15,000 
TEU vessels to be worked from both sides. Ports may 
need to increase their depths so as to be able to handle 
vessels drawing 16.5m. 

	 There is also a need for a  comprehensive information 
system that can  provide information on  carrier 
scheduling, rail scheduling, link to shipping companies, 
links to truck companies and links to rail companies on top 
of information on maritime transport will also contribute 
to the efficiency of the port as container volume and ship 
calls increases. A well-developed integrated intermodal 
transport system would help alleviate the problem of 
distributing containers efficiently.

	 As the vessel traffic increases in the Straits of Melaka 
there is a need to enhance the current Vessel Traffic 
Services and Vessel Traffic Management Systems. 
This may include predicting vessel arrival to plan for 
towage, pilotage, berth optimisation and other resource 
planning, real time alerts of arrivals, departures and 
vessels passing amongst others. The Port of San Diego 
monitors the maximum speed of all vessels as part of 
its ocean-going vessel speed reduction programme, to 
reduce emissions. The Port of London Authority uses 
AIS to monitor all passenger boats, tugs and commercial 
vessels over 50gt throughout Central London.

	 The Inland waterway transport system of Malaysia 
such as in Sabah and Sarawak plays a significant role 
as the primary means of transportation. In some areas 
the only means of mobility and access to basic services 
are on river or inland water transport. In Peninsular 
Malaysia, the inland waterway transport is focussed 
on the tourism sector, such as ferryservice to islands.  
There is a need for strategic planning of an integrated 
inland water transport system in Sabah and Sarawak. 

5.5.2 Education and Training

 
The increasing size of ships will also require MROs in 
Malaysia to upgrade their capability to handle these 
large vessels. This will required more skilled craftsman 
to be trained. At present, there is a lack of institutions 
offering such programs. A possible approach is to 
develop collaboration with shipbuilders such as Hyundai 
to set up local training institutes.
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5.5.3	R&D

 
There are numerous opportunities for R&D. The 
proposed Global AIS system would require in depth 
and extensive studies to establish its reliability and 
applicability in the Malaysian ports. Local universities 
can conduct studies on the negative impact of ports 
particularly of ballast water and solutions to such 
problems. Industrial engineering aspects of port 
operations should be studied to increase its efficiency. 
This is as there are no “one fits all solutions” which has 
been implemented elsewhere in the world that can be 
immediately implemented in Malaysia.
 
5.5.4	Safety

 
The scenario in maritime transport in 2015 and beyond 
is the introduction of ASEAN Single Shipping Market 
(ASSM) (ASEAN 2010). The key requirements of 
this strategy are rationalisation, synchronisation, 
liberalisation and harmonisation of shipping services 
and trade procedures. Practical actions will have to be 
devised in these areas, taking the differences in the level 
of development among ASEAN Member States (AMSs) 
into consideration. With the AMSs pursuing integrated 
multimodal transport and land bridge corridors, more 
innovative research and development have to be 
done to meet the increasing cargo demand in line 
with economic growth in the AMSs and neighbouring 
countries, e.g. China, and find measures to enhance 
the performance and cargo handling capacity will be 
continuously necessary.

a.	 Advanced Safety Navigation System and Maritime 
Security System: The Strait of Malacca is one of the 
most important shipping routes connecting East Asia 
and India/Europe/Middle East. Countries located 
along the Strait of Malacca have a significant role of 
aiding safe navigation for vessels passing the Strait. 
As the maritime landscape and technology evolve 
beyond 2015, AMSs should continue to ensure that 
the navigation system and security measures in 
ASEAN waters meet international maritime safety 
and security standards.

b.	 Shipping ports will also have to be enhanced 
with security such as video surveillance, limited 
access control to outsiders, and intrusion detection 
measures. Smart software and sensors with new 
detection methods can detect anomalies, sense 
and identify trace amounts of explosives and 
chemical and biological agents in an abandoned 
package a totally non-intrusive way can be 
developed. The software will be able to inform 
the control centre operator in real time for him to 
take the necessary action. These measures will 
enhance protection on all transportation modes 
against terrorists without constraining traffic flow. 

5.5.5	Mega Trends
 
5.5.5.1. Vessel Traffic Management

 
In ensuring parallel technological development of Vessel 
Traffic Management with regards to shipping industry, 
several technologies can be applied in the future. 
Current technologies such as Long Range Identification 
and Tracking (LRIT), Automatic Identification System 
(AIS), Galileo (Position/Communications), and Synthetic 
Aperture Radar/Side-looking Airborne Radar/Satellite 
based sensors will be integrated in a single operative 
fronting system, known as the Maritime Operations 
Service (MOS) centre. MOS was first introduced by 
the European Union (EU). Thus, it is a more practical 
system compared to reactive VTM. Through this system, 
MOS operator(s) can view and utilise information from 
specialised services at one operator station, including: 
Coastal VTS, Oil Pollution Response, Search & Rescue 
and Maritime Assistance Services (MAS).Apart from 
that, operatorscan set alarms when vessels enter certain 
predetermined areas. Information can be integrated 
to smoothly handle requests and utilise information 
from other internal/ external specialised systems in 
addition to fusing the additional information with existing 
electronic navigational charts. It will also handle service 
requests made by other internal/external systems using 
international standards for information access and 
exchange. 
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	 Hence, MOS is the future solution for ports 
and inland transportation in Malaysia. As such, it 
provides a strong architecture for the future of VTM 
and the safety, security and efficiency of a port. 

5.5.5.2 Automated Port Logistics

 
One of the ideas for future implementation in Malaysian 
ports in order to support the growth of shipping 
industries is automated port logistics. The demand 
for fully integrated solutions has risen sharply for over 
the past few years. Shipping traffic has increased in a 
larger volume of goods passing through the ports. The 
variety of goods has grown, requiring port equipment to 
become more specialised.

	 In order to improve cargo movements, rail-mounted 
gantry cranes can be used by port operator to move 
cargo. Terminal management networks can be integrated 
with the crane to optimise the turnaround of incoming 
and outgoing cargo. Through this, it is believed that the 
throughput of cargo at ports can be maximise

	 The Vessels when entering the port now need to declare 
their cargo manually. It will consume a lot of time and will 
affect total ship calls that can be supported by the port. 
Through the implementation of the electronic vessel 
declaration before they even dock, the port performance 
can be improved a lot. The data are collected in a 
reservation system, which allows operators in the control 
tower to create a logistics plan and provide the ships 
with information about gates and storage locations. 
The system also simplifies the planning of container 
movement processes such as those performed by the 
rail-mounted gantry cranes. Containers are transported 
through the yard before being lifted by rail-mounted gantry 
cranes and placed in their assigned storage location. 

5.5.6	Target Framework

 
Short-Term Strategy (2020)

In the short term, there is a need for a detailed study on 
individual ports and the resulting impact of rising cargo 

and vessel movements. The study should specifically 
outline issues that will affect each individual port 
operation. The study should identify the technologies 
that are needed to mitigate these issues in the long term 
particularly low cost indigenous solutions. In particular 
deployment of technologies such as global AIS should 
be seriously considered. The short term strategy for air 
quality at port includes implementation of environmental 
impact monitoring equipment especially of air quality 
and ballast water. The data collected will be valuable 
in developing a long term strategy for mitigating 
environmental impacts of port activities.

	 An incentive scheme that would encourage the 
establishment of MROs for larger vessels is desirable. 
This could include collaboration with shipbuilders such 
as Hyundai to establish training institutions in the country.  
Hence, a river classification system is to be developed.  
This is an inventory that will include information such 
as minimum depths, width, and vertical clearance 
of waterways, marking and minimum equipment 
with navigational aids, number of vessels, State of 
infrastructure and the fleet and transport performance.

Mid-Term Strategy (2035)

The mid-term strategy involves activating an initiative 
between stakeholders for R&D in developing a pilot 
solution for a selected port that would best illustrate the 
technologies that are being deployed. The results of the 
pilot implementation will be used in developing a plan for 
a nationwide implementation solution for all ports.

	 The data collected at ports will pave the way for 
implementing practical solutions. These include the 
use of alternative fuels for cranes, equipment and 
port vehicles. The impact of ballast waters requires an 
immediate solution due to its devastating impact on 
biodiversity and health. For inland water transportation 
the development of intermodal connections will make 
river transport more cost effective. 
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Long-Term Strategy (2050)

In the long term, it is expected that the solutions to 
mitigate the projected demand in 2050 will be fully 
implemented at all ports. This is expected to include 
global AIS, alternative fuel equipment and vehicles, 
intelligent port operation management system and 
measures to mitigate negative impact of port activities.
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Appendix A: Passenger Movement 

STATE AIRPORTS 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2020 2035 2050

MALAYSIA - 34,013,942 34,138,751 39,431,000 41,570,634 42,467,956 45,185,959 47,447,876 51,335,307 57,829,465 64,009,658 67,195,720 126,922,920 143,513,809 193,286,476

Johor
Senai 

International 
Airport

874,278 651,352 1,500,000 1,246,000 1,308,000 1,320,000 1,470,000 1,310,000 1,240,000 1,340,000 1,380,000 2,290,299 2,543,160 3,301,743

Kedah

Sultan Abdul 
Halim Airport

287,465 353,778 346,502 323,669 292,549 291,006 307,564 421,314 400,997 407,717 433,644 696,766 769,855 989,124

Langkawi 
International 

Airport
712,988 726,817 845,276 830,334 934,024 1,122,911 1,196,956 1,359,271 1,374,729 1,504,697 1,594,106 3,180,118 3,620,677 4,942,354

Kelantan
Sultan Ismail 
Petra Airport

534,959 589,950 639,871 635,397 678,306 759,316 836,060 1,003,162 1,047,755 1,132,345 1,259,205 2,562,847 2,924,970 4,011,339

Melaka
Malacca 

International 
Airport

7,438 31,108 46,692 27,683 18,509 27,209 23,751 18,576 21,687 21,322 34,355 82,805 96,264 136,639

Pahang

Sultan Haji 
Ahmad Shah 

Airport
388,746 351,179 349,375 298,184 273,005 262,486 259,529 226,912 220,878 248,846 280,074 301,281 307,172 324,844

Tioman Airport 64,067 56,900 57,957 54,054 57,559 46,260 48,767 49,057 54,056 62,010 60,141 110,112 123,993 165,636

Perak

Sultan Azlan 
Shah Airport

132,314 115,286 103,123 74,451 64,711 814 5,376 21,937 48,508 71,169 73,354 93,073 98,550 114,983

Pangkor 
Airport

8,811 6,095 10,247 11,193 9,866 8,906 8,132 7,617 2,588 547 4,068 12,582 14,947 22,042

Penang
Penang 

International 
Airport

2,508,693 2,334,669 2,987,993 2,834,993 3,103,772 3,173,117 4,689,164 4,868,526 5,223,454 5,808,639 5,848,135 11,859,130 13,528,851 18,538,014

Sabah

Kota Kinabalu 
International 

Airport
3,256,212 3,302,366 3,918,201 3,975,136 4,015,221 4,399,939 4,689,164 4,868,526 5,223,454 5,808,639 5,848,135 10,513,591 11,809,551 15,697,431

LahadDatu 
Airport

108,151 107,914 117,584 116,973 108,697 77,024 99,983 98,558 113,442 131,054 142,733 204,980 222,271 274,144

Sandakan 
Airport

449,613 497,999 574,213 621,513 633,194 626,192 618,927 672,469 741,674 788,515 834,626 1,527,649 1,720,155 2,297,675

Tawau Airport 495,462 551,168 620,847 680,901 660,331 736,646 768,967 866,601 897,848 922,452 982,153 1,858,196 2,101,542 2,831,578

STOL SABAH – 6,945 7,099 6,009 5,933 1,942 3,741 0 793 5,046 5,970 14,286 16,596 23,526
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Appendix A: Passenger Movement 

STATE AIRPORTS 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2020 2035 2050
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7,438 31,108 46,692 27,683 18,509 27,209 23,751 18,576 21,687 21,322 34,355 82,805 96,264 136,639
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Tioman Airport 64,067 56,900 57,957 54,054 57,559 46,260 48,767 49,057 54,056 62,010 60,141 110,112 123,993 165,636

Perak
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Shah Airport

132,314 115,286 103,123 74,451 64,711 814 5,376 21,937 48,508 71,169 73,354 93,073 98,550 114,983

Pangkor 
Airport
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Penang
Penang 
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Airport

2,508,693 2,334,669 2,987,993 2,834,993 3,103,772 3,173,117 4,689,164 4,868,526 5,223,454 5,808,639 5,848,135 11,859,130 13,528,851 18,538,014

Sabah

Kota Kinabalu 
International 

Airport
3,256,212 3,302,366 3,918,201 3,975,136 4,015,221 4,399,939 4,689,164 4,868,526 5,223,454 5,808,639 5,848,135 10,513,591 11,809,551 15,697,431

LahadDatu 
Airport

108,151 107,914 117,584 116,973 108,697 77,024 99,983 98,558 113,442 131,054 142,733 204,980 222,271 274,144

Sandakan 
Airport

449,613 497,999 574,213 621,513 633,194 626,192 618,927 672,469 741,674 788,515 834,626 1,527,649 1,720,155 2,297,675

Tawau Airport 495,462 551,168 620,847 680,901 660,331 736,646 768,967 866,601 897,848 922,452 982,153 1,858,196 2,101,542 2,831,578

STOL SABAH – 6,945 7,099 6,009 5,933 1,942 3,741 0 793 5,046 5,970 14,286 16,596 23,526
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Sarawak

Kuching 
International 

Airport
2,935,052 2,923,633 3,317,879 3,354,973 3,196,352 3,236,468 3,238,614 3,574,632 3,684,517 4,286,722 4,186,523 6,439,170 7,064,906 8,942,112

Bintulu Airport 422,715 427,894 464,576 487,077 449,673 381,158 417,918 487,060 557,459 590,253 661,553 1,091,461 1,210,880 1,569,137

Miri 
International 

Airport
1,292,004 1,377,312 1,509,684 1,594,855 1,559,379 1,454,167 1,537,840 1,620,345 1,694,915 1,856,626 2,018,415 3,325,954 3,689,160 4,778,776

Sibu Airport 759,704 817,687 903,108 920,930 898,923 809,955 831,772 939,732 1,009,002 1,133,093 1,204,267 2,004,480 2,226,761 2,893,606

Mulu Airport – 41,280 54,767 52,914 48,825 37,463 43,652 49,255 66,575 67,041 49,670 66,449 71,110 85,093

Limbang 
Airport

– 83,459 96,209 105,652 89,814 50,107 49,181 45,512 50,044 56,211 57,852 85,734 93,479 116,714

STOL 
SARAWAK

– 165,704 167,805 173,956 153,199 134,079 145,807 148,674 170,506 173,289 162,760 266,011 294,692 380,735

Selangor
Sultan Abdul 

Aziz Shah 
Airport

1,130,169 72,491 90,593 83,602 83,502 95,583 307,747 819,840 1,118,309 1,320,227 1,442,514 2,004,735 2,160,907 2,629,425

Terengganu

Sultan 
Mahmud 
Airport

309,202 394,240 435,620 419,475 398,252 430,800 487,495 523,619 520,611 502,966 550,831 985,763 1,106,577 1,469,021

Redang 
Airport

– – 20,750 30,650 28,928 33,738 34,957 28,246 48,610 46,159 35,960 99,891 117,650 170,926

WP Kuala 
Lumpur

KLIA 17,454,564 17,454,564 21,058,572 23,213,926 24,129,748 26,453,379 27,529355 29,682,093 34,087,636 37,704,510 39,887,866 80,267,809 91,484,460 125,134,413

WP Labuan Labuan Airport 635,458 696,961 686,103 642,582 575,684 535,294 550,859 476,876 505,903 567,928 617,130 741,468 776,007 879,622
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Redang 
Airport

– – 20,750 30,650 28,928 33,738 34,957 28,246 48,610 46,159 35,960 99,891 117,650 170,926

WP Kuala 
Lumpur
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Appendix B: Aircraft Movement 

STATE AIRPORTS 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2020 2035 2050

Johor
Senai 

International 
Airport

9,291 8,848 9,278 9,967 10,568 12,346 13,310 12,124 11,934 15,167 12,506 18,293 19,900 24,723

Kedah

Sultan Abdul 
Halim Airport

2,940 3,646 3,568 3,267 2,820 2,668 2,934 4,578 4,513 4,841 5,274 9,475 10,642 14,143

Langkawi 
International 

Airport
7,910 7,168 7,352 8,021 8,287 10,828 12,242 12,638 13,274 14,510 15,162 28,215 31,841 42,719

Kelantan
Sultan Ismail 
Petra Airport

6,255 7,520 8,888 8,765 10,368 13,074 14,083 13,709 13,180 15,304 17,112 36,654 42,083 58,368

Melaka
Malacca 

International 
Airport

182 1,102 2,135 1,328 596 714 700 616 584 466 1,053 3,675 4,404 6,589

Pahang

Sultan Haji 
Ahmad Shah 

Airport
3,764 3,743 3,748 3,500 2,748 3,253 3,334 2,947 2,628 3,178 3,395 5,411 5,971 7,651

Tioman Airport 2,357 2,173 1,885 1,668 1,836 1,597 1,603 1,591 1,662 1,766 1,682 1,988 2,073 2,328

Perak

Sultan Azlan 
Shah Airport

1,662 1,572 1,402 1,145 954 12 183 384 844 1,536 1,515 1,704 1,756 1,914

Pangkor 
Airport

519 511 534 530 514 517 503 502 174 32 324 390 408 463

Penang
Penang 

International 
Airport

28,861 26,516 29,182 31,173 31,448 34,508 38,335 38,343 44,753 50,610 49,966 87,955 98,507 130,165

Sabah

Kota Kinabalu 
International 

Airport
42,177 42,491 50,313 49,680 50,594 49,881 52,463 52,677 55,089 59,638 58,366 87,506 95,600 119,884

LahadDatu 
Airport

2,886 2,882 2,948 3,010 3,203 2,195 2,922 2,922 2,860 2,941 3,058 3,367 3,453 3,711

Sandakan 
Airport

9,474 9,985 10,184 10,876 10,034 7,719 8,991 10,214 12,095 10,757 12,177 17,042 18,394 22,448

Tawau Airport 6,928 7,450 8,019 8,531 8,005 6,863 7,334 8,885 9,723 9,328 9,689 14,658 16,039 20,180

STOL SABAH – 936 812 814 800 338 459 0 167 264 192 417 479 667
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STATE AIRPORTS 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2020 2035 2050
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Perak

Sultan Azlan 
Shah Airport

1,662 1,572 1,402 1,145 954 12 183 384 844 1,536 1,515 1,704 1,756 1,914
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Airport

519 511 534 530 514 517 503 502 174 32 324 390 408 463

Penang
Penang 
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28,861 26,516 29,182 31,173 31,448 34,508 38,335 38,343 44,753 50,610 49,966 87,955 98,507 130,165

Sabah

Kota Kinabalu 
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Airport
42,177 42,491 50,313 49,680 50,594 49,881 52,463 52,677 55,089 59,638 58,366 87,506 95,600 119,884

LahadDatu 
Airport

2,886 2,882 2,948 3,010 3,203 2,195 2,922 2,922 2,860 2,941 3,058 3,367 3,453 3,711

Sandakan 
Airport

9,474 9,985 10,184 10,876 10,034 7,719 8,991 10,214 12,095 10,757 12,177 17,042 18,394 22,448
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STOL SABAH – 936 812 814 800 338 459 0 167 264 192 417 479 667
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Sarawak

Kuching 
International 

Airport
39,477 38,676 41,353 39,430 37,167 34,192 36,087 41,437 42,940 49,613 43,981 52,088 54,340 61,096

Bintulu Airport 14,111 13,288 13,240 13,146 11,388 6,542 8,933 10,948 10,994 11,270 11,444 29,091 33,993 48,699

Miri 
International 

Airport
39,545 40,468 42,306 40,302 39,462 33,022 35,178 38,836 39,509 40,931 42,351 47,401 48,804 53,013

Sibu Airport 16,791 16,593 17,162 16,683 15,092 11,765 14,307 16,275 17,899 18,211 15,923 18,830 19,637 22,060

Mulu Airport – 3,422 3,066 2,620 2,220 1,638 1,642 1,570 1,726 1,912 1,760 4,838 5,693 8,258

Limbang 
Airport

– 4,994 5,625 5,490 4,242 2,300 1,860 1,697 1,947 1,896 1,880 2,978 3,283 4,198

STOL 
SARAWAK

– 13,173 13,816 14,322 14,718 12,457 12,716 12,140 13,538 14,118 13,534 21,008 23,084 29,313

Selangor
Sultan Abdul 

Aziz Shah 
Airport

14,685 5,140 6,981 8,988 9,158 7,234 11,448 19,897 24,509 30,779 33,224 66,594 75,863 103,672

Terengganu

Sultan 
Mahmud 
Airport

3,196 4,221 4,776 4,623 3,792 4,533 6,038 6,006 5,959 6,006 6,506 12,464 14,119 19,084

Redang 
Airport

– – 741 1,110 934 1,053 1,083 862 1,356 1,319 877 2,218 2,590 3,708

WP Kuala 
Lumpur

KLIA 127,462 139,101 164,483 181,341 182,548 192,304 209,681 225,251 244,179 268,265 282,290 560,980 638,394 870,636

WP Labuan Labuan Airport 8,358 9,661 10,450 9,292 9,332 10,127 11,212 10,868 11,988 12,645 13,448 22,610 25,155 32,790
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Selangor
Sultan Abdul 

Aziz Shah 
Airport

14,685 5,140 6,981 8,988 9,158 7,234 11,448 19,897 24,509 30,779 33,224 66,594 75,863 103,672

Terengganu

Sultan 
Mahmud 
Airport

3,196 4,221 4,776 4,623 3,792 4,533 6,038 6,006 5,959 6,006 6,506 12,464 14,119 19,084

Redang 
Airport

– – 741 1,110 934 1,053 1,083 862 1,356 1,319 877 2,218 2,590 3,708

WP Kuala 
Lumpur

KLIA 127,462 139,101 164,483 181,341 182,548 192,304 209,681 225,251 244,179 268,265 282,290 560,980 638,394 870,636

WP Labuan Labuan Airport 8,358 9,661 10,450 9,292 9,332 10,127 11,212 10,868 11,988 12,645 13,448 22,610 25,155 32,790
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Appendix C: Cargo Movement 

STATE AIRPORTS 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2020 2035 2050

Johor
Senai 

International 
Airport

3,849 3,697 3,445 4,596 4,848 5,046 5,068 5,328 6,239 5,438 3,149 6,952 8,008 11,178

Kedah

Sultan Abdul 
Halim Airport

30 17 67 118 111 55 41 34 34 46 123 290 337 476

Langkawi 
International 

Airport
210 287 325 449 487 524 589 572 434 646 754 1,733 2,005 2,821

Kelantan
Sultan Ismail 
Petra Airport

404 315 235 168 210 163 181 185 177 164 147 345 400 565

Melaka
Malacca 

International 
Airport

49 214 602 370 146 219 179 127 144 139 195 603 717 1057

Pahang

Sultan Haji 
Ahmad Shah 

Airport
96 64 64 75 109 103 70 70 49 38 57 115 131 180

*Tioman 
Airport

– – – – – – – – – – 73 NIL NIL NIL

Perak

Sultan Azlan 
Shah Airport

388 498 735 437 357 10 – – – – 34 NIL NIL NIL

*Pangkor 
Airport

– – – – – – – – – – 5 NIL NIL NIL

Penang
Penang 

International 
Airport

202,044 197,567 212,369 221,971 225,952 208,582 192,936 137,775 147,057 131,846 123,246 245,493 279,450 381,323

Sabah

Kota Kinabalu 
International 

Airport
28,112 25,638 27,191 25,473 28,356 35,638 34,532 25,079 26,733 28,534 23,563 50,656 58,182 80,760

LahadDatu 
Airport

469 400 390 334 170 *– – – – 42 185 NIL NIL NIL

Sandakan 
Airport

2,665 3,713 4,053 4,531 5,475 6,224 3,055 2,099 2,806 2,300 2,479 4,759 5,393 7,293

Tawau Airport 3,612 2,701 2,968 3,885 3,030 2,134 1,262 1,951 3,045 3,198 2,489 4,769 5,403 7,303

STOL SABAH – 2 2 1 1 – – – – – – NIL NIL NIL
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Sarawak

Kuching 
International 

Airport
24,835 26,278 26,073 28,407 29,716 23,818 19,166 20,830 26,977 24,787 15,811 37,775 43,876 62,180

Bintulu Airport 1,176 940 1,375 2,110 2,205 2,252 1,978 1,903 1,703 2,071 2,574 5,090 5,789 7,886

Miri 
International 

Airport
3,903 3,881 4,721 5,392 4,080 3,564 4,146 3,921 6,770 8,198 9,879 20,635 23,623 32,587

Sibu Airport 1,916 1,701 1,567 1,377 1,040 892 735 856 1,133 1,153 1,612 5,558 6,654 9,943

Mulu Airport – 4 102 459 240 191 262 346 396 370 322 1,024 1,219 1,804

Limbang 
Airport

– 226 179 289 379 440 475 530 560 498 744 1,874 2,188 3,130

STOL 
SARAWAK

– 847 862 540 403 845 692 402 543 622 630 1,998 2,378 3,518

Selangor
Sultan Abdul 

Aziz Shah 
Airport

12,261 14,358 18,670 46,082 71,953 63,382 18,473 18,536 19,988 19,928 22,680 41,434 46,643 62,272

Terengganu

Sultan 
Mahmud 
Airport

151 160 124 94 70 47 24 24 50 103 147 700 854 1,315

*Redang 
Airport

– – – – – – – – – – 27 NIL NIL NIL

WP Kuala 
Lumpur

KLIA 527,124 586,195 651,747 653,654 672,888 644,100 649,077 584,559 674,902 669,849 673,107 935,876 1,008,867 1,227,842

WP Labuan Labuan Airport 3,176 2,733 2,653 3,077 3,207 3,985 4,566 4,165 4,592 5,294 6,072 12,750 14,605 20,170
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Appendix D Tourist Arrival and Receipts to Malaysia

TOURIST ARRIVAL & RECEIPTS TO MALAYSIA

YEAR ARRIVAL RECEIPTS (RM)

2012 25.3 Million 60.6 Billion

2011 24.71 Million 58.3 Billion

2010 24.58 Million 56.5 Billion

2009 23.65 Million 53.4 Billion

2008 22.05 Million 49.6 Billion

2007 20.97 Million 46.1 Billion

2006 17.55 Million 36.3 Billion

2005 16.43 Million 32.0 Billion

2004 15.70 Million 29.7 Billion

2003 10.58 Million 29.7 Billion

2002 13.29 Million 21.3 Billion

2001 12.78 Million 25.8 Billion

2000 10.22 Million 17.3 Billion

1999 7.93 Million 12.3 Billion

1998 5.56 Million 8.6 Billion
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Appendix E: Total Container Throughput by Ports, Malaysia

Port 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2020 2035 2050

Kelang 4,533,000 4,840,000 5,244,000 5,544,000 6,326,000 7,120,000 7,974,000 7,310,000 8,872,000 9,603,000 9,933,604 19,654,684 22,354,984 30,455,884

Penang 634,042 688,171 772,024 795,289 849,730 925,991 929,634 958,476 1,106,098 1,198,843 1,160,000 2,106,724 2,369,703 3,158,640

Bintulu 104,081 128,000 159,000 147,800 199,700 251,800 290,167 248,390 251,296 215,451 231,053 459,602 523,088 713,546

Kuching 117,000 139,000 141,000 143,096 152,394 163,338 171,943 161,091 190,642 214,820 231,826 438,512 495,925 668,164

Miri 7,421 13,300 14,402 14,823 16,837 21,159 28,085 25,102 28,959 31,839 31,499 74,839 86,878 122,995

Rajang 54,012 53,641 53,668 54,377 53,741 65,908 74,320 66,210 80,333 88,700 89,531 153,465 171,224 224,503

Sabah 
Ports

171,00 195,00 208,000 208,488 227,084 271,471 292,688 277,905 98,873 357,946 374,624 747,134 850,609 1,161,034

Johor Port 684,000 750,000 806,000 842,303 880,611 927,284 934,767 844,856 876,268 830,340 801,058 1,011,762 1,070,291 1,245,878

Kuantan 91,524 108,108 122,745 119,067 124,834 127,600 127,061 132,250 142,080 132,796 136,101 216,339 238,628 305,493

Tanjung-
Pelepas

2,660,000 3,487,000 4,020,000 4,177,000 4,770,000 5,500,000 5,600,000 6,000,000 6,540,000 7,500,000 7,770,000 16,968,000 19,523,000 27,188,000

Sources: 	1. The Joc Top 50 World Container Ports, Global port throughput, 2011 vs 2010 

 		  2. Various ports, Statistics Department Malaysia (Nazery Khalid, Research Khalid, Port Privatisation in the context of a developing Nation: The Malaysian Experience, 2006)

Appendix F: Total Ship Calls by Ports, Malaysia

Port 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2020 2035 2050

Kelang *15,600 *16,500 *15,500 15,050 16,399 17,149 16,864 16,116 17,940 18,117 17,849 21,897 23,021 26,395

Penang *7,500 *6,200 *7,200 *6,050 6,176 6,036 5,779 5,779 6,136 6,327 7,796 12,285 13,532 17,273

Bintulu *5,000 *4,900 *5,800 *5,900 6,024 6,087 7,015 7,514 7,601 7,606 7,566 12,897 14,379 18,822

Kuching *2,100 *3,000 *2,050 *3,200 2,951 2,080 2,190 1,899 2,111 1,982 1,933 5,762 6,826 10,017

Miri *1,000 *1,900 *2,100 *3,000 2,499 2,456 1,615 1,613 1,645 1,691 1,763 2,295 2,443 2,887

Rajang *2,100 *2,050 *2,010 *2,010 *1,932 *1,867 1,692 1,748 1,821 1,679 1,367 2,528 2,850 3,818

Sabah Port *12,050 *14,000 *15,100 *15,000 15,502 15,367 14,785 13,674 13,125 12,754 14,577 19,125 20,389 24,179

Johor Port *6,400 *6,500 *6,300 *6,200 6,335 6,347 5,815 5,247 4,882 4,899 4,252 decrease decrease Decrease

Kuantan *2,010 *2,050 *2,100 *2,030 2,321 2,354 2,315 2,354 2,405 2,440 2,470 3,298 3,528 4,218

Tanjung-
Pelepas

*3,700 *3,400 *3,500 *3,400 3,263 3,320 3,760 4,051 4,162 5,125 5,041 8,322 9,234 11,969

*Data based on chart published by Maritime Institute of Malaysia, MIMA
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Logical Framework Analysis (LFA) - Land  
 

FOCUS AREAS CURRENT STATUS
CURRENT 
TECHNOLOGY

CHALLENGES
GAPS IN 

KNOWLEDGE

FUTURE NEEDS 
(R&D) PROPOSED RECOMMENDATIONS / ACTION PLANS

 STRATEGIES

2020 2035 2050

Transport-land-use 
planning

Automobile-oriented 
cities, urban sprawl

-  encourages private 
vehicle, discourages 
public transport

Structure Plan and 
Local Plan are following 
NPP2 guideline for 
transportation

National Transport 
Strategy by EPU

Lack of consideration on land 
use-transport interaction. 
Transport was planned 
separately from land use.

Implementation of NPP2 
guideline for transportation is 
ineffective at local level

Low density housing causing 
people to travel far to work

Research to tie land 
use- transport, human 
behaviour, etc. (VTPI – 
Malaysia condition)

Develop integrated land use - transport planning, 
innovative development measures (TOD, Smart City).

High density housing – Town and city layout design/
planning by Grid System 

“We live where we work, we work where we live” for 
higher productivity per sq km

Mobility of Federal-State-Local talent to ensure effective 
implementation of NPP

 2020

Parking system

Building by-law 
requiring parking 
provision, low parking 
charges – encourages 
private vehicle use, lack 
of parking management 
(between operators).

Parking charges doesn’t reflect 
real value of space.  

Lack of realisation that parking 
space attracts traffic.

Willingness to 
establish threshold on 
parking fees.

Limit parking spaces, increase parking charges, parking 
availability guidance, innovative parking solutions.

after 2020

 *TDM to be 
implemented after 
comprehensive public 
transport provision

Road congestion

Supply-demand issue, 
over-dependent on 
private cars, lack of 
public transport, travel 
behaviour.

View that way to solve 
congestion is by providing more 
road space - the extra road 
space will induce more traffic.

Opposition from the public 
because of limited option/lack 
of public transport facilities and 
reliability issue/pricing of public 
transport

Traffic pattern: 

Road pricing (toll), congestion pricing during peak hour, 
in support of other measures after public transport/
alternative is in place for personal mobility (walk, bicycle, 
bus) and connectivity

Regulated community taxi service to improve 
connectivity

 after 2020

 *TDM to be 
implemented after 
comprehensive public 
transport provision

Fuel Price

Subsidy encourages 
private vehicle use.

High public cost of living means 
very strong opposition to any 
price hike. 
Lack of political will. 
Reducing subsidy will affect the 
livelihood 

Reduce subsidy/open to market forces to determine 
price, in support of other measures.

Targeted subsidy 

 after 2020

 *Removal of subsidies 
to be implemented 
after comprehensive 
public transport 
provision
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Fuel standard

Low standard - higher 
pollutant (Euro 2).

Price of fuel will increase 
Conflict with the various parties 
including government and 
industry

Set statutory fuel standards to improve standards.

Future energy carrier – hydrogen fuel cell, Natural Gas 
Vehicle, electrical vehicle

 2020

Lack of Non-
MotorisedTransport 
as component of land 
transport system

Serve first/last mile, 
serve short trips – 
but facility is usually 
severely lacking

JPBD has guideline 
in place for the Local 
Authority to implement 
Safe City 

Certain cities has the 
infrastructure already 
in place for personal 
mobility (walking, 
bicycle lane)

Local Authority - high 
maintenance cost for the 
infrastructure 
 
Lacking enforcement for road 
safety 

Issue of climate 

Improve NMT infrastructure.

Microclimate (fountain, trees, chilling the soil, pavement 
and roof of sky bridge through solar thermal chill water 
system).

Awareness, road safety education

 * part of public 
transport

Financing car ownership

Long payback period, 
Low financing rate, 
Encourages car 
ownership.

Reduce payback period, High financing rate  * not supported – car 
ownership can be high, 
but daily commute 
can still be achieved 
through PT

Lack in Public Transport 
provision

Public transport 
financing is lacking, 
return on fare box, 
low level of service, 
not optimal fleet 
management.

Improve public transport financing system, improve 
overall public transport LOS, improve PT systems (BRT, 
LRT, MRT, etc.).

Car tax collected to be dedicated for improvement of 
public transport

 * part of public 
transport

Public Transport in rural 
areas

 * part of public 
transport

Lack of feeder service for 
public transport

Lack of integration, 
service does not cover 
first mile and last mile.

Improve feeder services.  * part of public 
transport
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 * part of public 
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 * part of public 
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public transport
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Logical Framework Analysis (LFA) – Rail  (22 January 2014) 
 

FOCUS 
AREAS CURRENT STATUS

CURRENT 
TECHNOLOGY

CHALLENGES GAPS IN KNOWLEDGE FUTURE NEEDS 
(R&D)

PROPOSED RECOMMENDATIONS / 
ACTION PLANS

 STRATEGIES

2020 2035 2050

Intercity 
Rail

1) Limited connectivity.

•	 E.g. Melaka, Penang 
Island (connection only 
up to Butterworth) are not 
connected

•	 Limited coverage in Sabah 
and Sarawak(due to the 
short and limited legacy 
tracks used – terrain 
factor) 

•	 No railway tracks in the 
main cities (e.g. Kuantan, 
Terengganu, Kota Bahru)

•	 Inconvenient access 
between West and East 
coast railway in Peninsular 
Msia.

•	 Connection only at 
Gemas. Intention to form 
East Coast Rail Link 
(ECRL), connecting KL-
Tumpat

Electric multiple 
unit train (EMU)

Steam 
locomotive 
used in Kota 
Kinabalu, Sabah 
and Sarawak for 
limited kilometres 
(for tourism 
purposes)

Diesel locomotive 
– diesel engine

Only limited cities are 
currently connected.

Geographical limitations

E.g. the proposed (ECRL)
which connects KL and 
Kuantan, requires cutting 
through the mountain 
range.

Railway network planning R&D on transport 
system planning to 
evaluate the master 
plan for future rail 
network in Malaysia, 
such as outlined in 
NPP 2. 

Civil and 
construction 
research, capable 
for mitigating terrain 
and geographical 
limitations, capable 
to catering local 
environment need.

In the National Land Transport Master 
Plan by SPAD, improved connectivity 
has already been suggested.

For ECRL, a feasibility study is 
currently being conducted by ECER, 
but results are yet to be released.

Research institutes should participate 
in the human capital development 
and knowledge transfer (in transport 
system planning).

Upgrading the 
Peninsular railway 
into Electrified Double 
Track (from Johor 
Bahru to Butterworth).

Connection to Melaka 
(According to SPAD).

Sabah: Undergoing 
feasibility study

East Coast Rail Link 
Connection through 
KL-Kuantan.

A third line: east 
coast rail network 
from Johor Baharu 
to Kuantan to 
Tumpat(according to 
SPAD).

Railway in Sarawak, 
as part of SCORE 
plan (Announced 
by Sarawak 
Government, 
without revealing the 
timeline).

Connection 
from

1) Butterworth 
to Penang 
Island

2) Kedah to 
Langkawi

Undersea 
connection 
between 
West to East 
Malaysia 
(similar to 
Eurostar 
concept)

Connection 
from Melaka to 
Sumatra

2) Low speed train with  
low density

•	 High speed train is 
>200km/h. Currently the 
commercial high-speed 
trains are operating at 
around 350 km/h

•	Malaysia’s current train 
system capable of 
operating up to 180 km/h.

•	 E.g. For 
TokaidoShinkansen, every 
hour there are 14 trains 
leaving Tokyo station, with 
each train consisting of 
1232 seats

 

Single track, 
moving towards 
double track, 
Ipoh-Padang 
Besar. Gemas 
– JB yet to be 
started.

The electrified 
double track 
system allows 
top speed up 
to 180 km/h, 
but currently 
maximum 
operating speed 
is expected to be 
140-160 km/h.

Short distance coverage

Many stops(except 
KL-Ipoh, where there is 
express train, ETS, option)

Lack of infrastructure and 
technology for high speed 
train

Potential impact on 
business of other modes of 
transportation, especially 
aviation industry

High speed train technology 
and the associated 
infrastructure and 
geographical factors

Economic feasibility of high 
speed train -  A large density 
is needed for it to be feasible

e.g. Under the NPP2, cities 
with more than 0.5 million 
population should be 
connected via the high speed 
train

Potential impact on housing 
and population patterns

High speed train 
technology

(E.g. the use of 
simple single line 
instead of complex 
compound line 
for powering high 
speed train in 
Shinkansen).

Economic feasibility 
studies

NPP2

A national integrated high-speed rail 
shall be established to complement the 
existing rail network   - feasibility study 
is currently being conducted by SPAD. 

Instead of insisting on high-speed rail, 
study on the most feasible rail system 
for Malaysia should be conducted - 
Fast train instead of high-speed train

Develop the relevant human resources, 
to avoid over relying on foreign expert 
for constructing, operating and 
upgrading the rail infrastructure, e.g. 
sending potential researchers to be 
trained, and provide planned career 
path

Identify Centre of Excellence (COE) or 
set up designated research institute 
specialised on rail technology.

Study on the most 
feasible rail system, 
and the viability of the 
high speed rail.

Identify COE/Setup 
research Institute on 
Rail Technology.

If positive outcome 
is obtained from the 
feasibility studies is 
positive, then high 
speed trains could be 
implemented

Maglev trains
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Logical Framework Analysis (LFA) – Rail  (22 January 2014) 
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3) Lack high speed 
transnational train 
operation

•	 It takes about a day (24 
hours) to travel from 
Butterworth to Bangkok 
using current train service, 
and 8 hours from KL to 
Woodland 

•	 KL-Singapore high speed 
train is proposed, but 
details of the project is yet 
to be announced

•	 Singapore – Kunming line 
has been proposed by

•	 ASEAN secretariat

Investment & technology

(Check KTM’s evaluation 
on transnational).

Investment from private 
companies (to refer to 
Japanese, and Taiwan’s 
models for high speed train 
investment)

Impact of transnational 
railway, in terms of economic, 
social (population and 
migration), political, legal 
as well as other aspects 
that need to be carefully 
evaluated.

Multidisciplinary 
research is required 
to understand the 
economic, social, 
legal and political 
impacts.  

NPP 2 suggested the implementation 
of high-speed rail from Singapore – KL 
– Bangkok, as part of the Trans-Asian 
Railway (NPP29 – IP23).

Feasibility study on transnational rail 
needs to be completed first.

Complete evaluation 
of theapplicability 
of high speed 
international rail.

G2G MOU

Malaysia (KL)-
Singapore line should 
be established.

Upgrade from double 
to 4 dedicated tracks 

Trans-Asian 
Railway (until 
Kunming)

Intra-
city Rail 
(LRT, Star 
Monorail, 
MRT)

1) Stagnant 80 per cent 
utilisation - limited LRT 
passengers during off-
peak priod

Could not increase or extend 
number of coaches because 
of 

i)	 track way length 
limitation,

ii)	 design limitation (only up 
to 4 coaches)

iii)	istation design (catered 
for 4 coaches train)

vi)	the minimum 2 minutes 
headway

4 coaches EMU 
train

Regenerative 
linear induction 
motor (for the 
Kelana Jaya 
LRT line) – less 
maintenance, 
gearless 
technology 
(driverless)

Monorail/EMU – 
traction motor

 

Rely on external expertise 
for facility and technology 
upgrade (Bombardier – 
Kelana Jaya line, CSR 
China - Ampang line, 
Scomi – still relying on 
foreign technology).

Limitation of the traction 
technology and facility.

Traction technology and rail 
facilities, especially in terms of 
local experts.

Local experts on 
traction technology 
and rail facilities.

Transfer technology

Develop relevant human capital, which 
allows upgrading of the technology 
using local expertise.

Technology transfer

Increase collaborations with local 
universities and COEs in terms of 
technology

Upgrade facilities based on a master 
plan for intracity rail. This is outlined 
through NPP.

Ensure the facilities are scalable for 
future needs.

Using regenerative 
linear induction motor 
– less maintenance, 
gearless technology 
(driverless)

Complete feasibility 
studies

Under the NKEA, 
there is intention to 
develop new local 
technology such as 
the rail maintenance, 
repair and overhaul 
(MRO) (lead by SPAD. 
MIGHT will lead the 
offset programme 
to ensure local 
technology is used 
to promote in-house 
capabilities)

Malaysia will 
be the world 
leader in train 
manufacturing 
(such as the 
Bombardier)

2)  Limited Usage  
Intracity rail is only used 
in Klang Valley area.

The high initial and 
operating cost requires 
a minimum passenger 
density (25,000 per hour) in 
order for intracity rail to be 
economically sustainable.

Low awareness of using 
public transport 

Rail-oriented city planning. R&D on city 
planning 
incorporating the 
concept of transit 
(rail) oriented 
development. 

NPP 2 suggested that rail transport 
should be incorporated into the 
transport system in the major cities 
(NPP32).

Evaluate the potential of using rail 
as main mode of transports in cities 
beyond Klang valley.

Rail-oriented city development.

Increase public awareness to use 
public transport

Evaluation on the 
potential for rail-
based transport in 
cities throughout Msia 
completed.

Master plan for 
rail-oriented city 
development.

Development and 
implementation of 
railway system in 
major cities, e.g. JB, 
Penang.

Full 
implementation 
in all cities in 
Malaysia.
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3) Customer service 

RAPIDKL’s customer 
satisfaction survey shows  
80% However, some 
intracity lines (e.g. KTM) 
services could be improved 

The use of CSI 
every 3 months 
to evaluate 
train operators’ 
service 

Self-ticketing 
machine

Touch-and-go 
prepaid card

To ensure complaints are 
dealt with and resolved 
timely

To ensure the train’s air-
conditioning system is fully 
functioning

To encourage the public to 
use auto-reload card (e.g. 
Myrapid card)

A fully integrated system

Use of STI for improving 
planning and monitoring of 
the train movements, to give 
frequent and reliable service.

Continuous passenger 
improvements using ICT and 
social media network (such as 
Twitter).

Study on effective 
rail planning to give 
frequent and reliable 
service

Use of ICT to 
improve rider’s 
comfort.

Use of Intelligent Transportation 
System (ITS), allowing open and 
accessible information on movement 
of train (accurate information on 
arrival and departure of each train) for 
passengers 

SPAD to monitor service performance 
via auditing and direct feedback from 
customers

Real time internet 
access to monitor 
train schedule, delays, 
train failures

Improve connectivity 
by expanding the 
intra-city rail, with high 
passenger carrying 
capacity, such as 
mass rapid transit 
(MRT) (this is currently 
being done)

Integrated tickets for  
all transports, and 
infrastructures 

Integrated 
tickets for all 
public service 
provision and 
other retail 
industries

4) Inefficient Feeder

Limited, low quality service.
Very often unreliable.

 

 

Mini bus Rely on bus, which share 
road resource with other 
public transports.

Subjected to road 
condition (e.g. traffic, 
physical, weather).

Effective feeder system 
planning

 

Effective feeder 
system planning

Improve feeder service to be frequent 
and reliable by usingdesignated/ 
elevated bus lane for feeder bus. (e.g. 
elevated lane used in Sunway)

Master plan for Klang 
Valley area that outline 
the development 
of intrarail and its 
supporting feeder 
system. 

Bus Transit System 
– BTS under 
development in 
Sunway

Electric vehicles on 
dedicated lane

Implement improved 
feeder system for 
Klang Valley area.

Implement 
feeder system 
for other parts 
in Malaysia.

Other 
types of rail 
transports

Some other types of rail 
transports is not utilised in 
Malaysia, for instance:

1) Tram

2) Monorail (to solve land          
scarcity issues)

Not available 
in Malaysia 
currently

Public education to 
improve driving etiquette 
and attitude

Feasibility studies Feasibility studies Explore the possibility of using other 
types of rail transport.

Depending on the outcome of the feasibility studies, other 
modes of rail transports should be included in the Master plan 
for transportation
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Logical Framework Analysis (LFA) – Aerospace 
 

CURRENT 
STATUS

CURRENT TECHNOLOGY CHALLENGES
GAPS IN 

KNOWLEDGE
FUTURE NEEDS 

(R&D)

PROPOSED 
RECOMMENDATIONS / 

ACTION PLANS

 STRATEGIES

2020 2035 2050

Passengers 
increasing  at 4 
million a year: 
2020- 102 million, 
2035- 120 million, 
2050 -182 million. 
Increase of 78 per 
cent

Air movement:  
2020- 1.04 million, 
2035-1.19 million, 
2050,1.64 million- 
increase of 57 per 
cent

Cargo movement 
stagnant at 800 
million kg

Major Airports:

KLIA 
Penang 
Senai 
Kota Kinabalu 
Miri 
Kuching

 

 

Terminal Size (no of international and 
domestic passengers) - KLIA is designed to 
handle up to 100 million passengers per year

KLIA is the first airport in the world to use 
the Total Airport Management Systems 
(TAMS)

Runaway (Numbers and length) – KLIA has 
two full-service runways that can handle 
120 movements per hour; when one runway 
handles taking off, another handles landing

Terminal Capacity – KLIA transport baggage 
by Siemens between the two terminals at 
speeds of up to 36 km per hour, compared 
to the previous rate of 7.2 km per hour. 
The new system uses a high-speed tray 
conveyor system in which bags are placed 
on individual trays for better control and 
tracking at high speed

Number of aircrafts that can be 
accommodated – KLIA with its 75 ramp 
stands, is capable of handling 120 aircraft 
movements at a time

Size of aircrafts -The runways at KLIA are 
able to accommodate the Airbus A380

Air traffic control system - airport has CAT 
II Precision Landing ILS to guide landing 
aircraft safely under all weather conditions 
with visibility as low as 350 metres (1,150 ft)

Airport with advanced 
technology focussed only at 
KLIA

Terminal facilities not able to 
handle increasing passenger 
volume, e.g. baggage handling 
system, air traffic controller, 
airport security

Insufficient runaways

Runaway length cannot 
accommodate larger size 
aircrafts

Existing air traffic control 
system cannot cope with the 
growing traffic

Limited capability of local 
companies to support bigger 
aircrafts than 737

Components and parts not 
manufactured locally

Lack of local expertise/
companies to develop 
technology for local conditions

Expertise on airport 
design.Technology 
used in airport e.g. 
baggage, handling, 
face recognition 
system, weapon/
explosive detection 
system.

Technology used 
in air traffic control, 
particularly on landing 
and takeoff.

Technical support for 
large aircrafts, e.g. 
A380.

Insufficient engineers 
trained in advanced 
manufacturing 
technology of aircraft 
parts/components.

R&D should be relevant 
to the aircraft industry.

R&D should be focussed 
on technology that 
supports existing aircraft, 
improvement in safety 
and airport management 
such as efficient baggage 
handling, passenger 
movement, and security.

R&D focussed on 
improving aircraft fuel 
efficiency, passenger 
comfort, safety etc.

Developing local R&D 
specialised companies.

Identify focus area for 
training and R&D

Increase training facilities 
and trainers for existing 
aircraft technology

Training researchers 
on existing and future 
aircraft technologies in 
collaboration with aircraft 
makers such as Boeing 
and Airbus

Develop local companies 
that support future 
aircraft and airport 
technologies

Special funding for 
companies conducting 
R&D on aircraft support 
and airport technology

Establish joint venture 
research and training 
institutes with major 
aircraft manufacturers

Establish programs in 
local universities on 
airport management and 
technology

Establish R&D focussed 
on developing technology 
to support aerospace 
transportation such as in 
airport security, etc

 

Local vendors 
producing aircraft 
components and 
parts

Local R&D 
companies to 
support research 
on aircraft 
development 
of major 
manufacturers

Local R&D 
companies 
developing 
technologies for 
airport design, 
construction and 
management

 

Developing 
Malaysian 
aircraft for rural 
transportation 
in Sabah and 
Sarawak.

Developing 
indigenous 
technology 
for airport 
management such 
as baggage RFID 
tracking, landing 
system for minor 
airports etc.
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Logical Framework Analysis (LFA) – Aerospace 
 

CURRENT 
STATUS

CURRENT TECHNOLOGY CHALLENGES
GAPS IN 

KNOWLEDGE
FUTURE NEEDS 

(R&D)

PROPOSED 
RECOMMENDATIONS / 

ACTION PLANS

 STRATEGIES

2020 2035 2050

Passengers 
increasing  at 4 
million a year: 
2020- 102 million, 
2035- 120 million, 
2050 -182 million. 
Increase of 78 per 
cent

Air movement:  
2020- 1.04 million, 
2035-1.19 million, 
2050,1.64 million- 
increase of 57 per 
cent

Cargo movement 
stagnant at 800 
million kg

Major Airports:

KLIA 
Penang 
Senai 
Kota Kinabalu 
Miri 
Kuching

 

 

Terminal Size (no of international and 
domestic passengers) - KLIA is designed to 
handle up to 100 million passengers per year

KLIA is the first airport in the world to use 
the Total Airport Management Systems 
(TAMS)

Runaway (Numbers and length) – KLIA has 
two full-service runways that can handle 
120 movements per hour; when one runway 
handles taking off, another handles landing

Terminal Capacity – KLIA transport baggage 
by Siemens between the two terminals at 
speeds of up to 36 km per hour, compared 
to the previous rate of 7.2 km per hour. 
The new system uses a high-speed tray 
conveyor system in which bags are placed 
on individual trays for better control and 
tracking at high speed

Number of aircrafts that can be 
accommodated – KLIA with its 75 ramp 
stands, is capable of handling 120 aircraft 
movements at a time

Size of aircrafts -The runways at KLIA are 
able to accommodate the Airbus A380

Air traffic control system - airport has CAT 
II Precision Landing ILS to guide landing 
aircraft safely under all weather conditions 
with visibility as low as 350 metres (1,150 ft)

Airport with advanced 
technology focussed only at 
KLIA

Terminal facilities not able to 
handle increasing passenger 
volume, e.g. baggage handling 
system, air traffic controller, 
airport security

Insufficient runaways

Runaway length cannot 
accommodate larger size 
aircrafts

Existing air traffic control 
system cannot cope with the 
growing traffic

Limited capability of local 
companies to support bigger 
aircrafts than 737

Components and parts not 
manufactured locally

Lack of local expertise/
companies to develop 
technology for local conditions

Expertise on airport 
design.Technology 
used in airport e.g. 
baggage, handling, 
face recognition 
system, weapon/
explosive detection 
system.

Technology used 
in air traffic control, 
particularly on landing 
and takeoff.

Technical support for 
large aircrafts, e.g. 
A380.

Insufficient engineers 
trained in advanced 
manufacturing 
technology of aircraft 
parts/components.

R&D should be relevant 
to the aircraft industry.

R&D should be focussed 
on technology that 
supports existing aircraft, 
improvement in safety 
and airport management 
such as efficient baggage 
handling, passenger 
movement, and security.

R&D focussed on 
improving aircraft fuel 
efficiency, passenger 
comfort, safety etc.

Developing local R&D 
specialised companies.

Identify focus area for 
training and R&D

Increase training facilities 
and trainers for existing 
aircraft technology

Training researchers 
on existing and future 
aircraft technologies in 
collaboration with aircraft 
makers such as Boeing 
and Airbus

Develop local companies 
that support future 
aircraft and airport 
technologies

Special funding for 
companies conducting 
R&D on aircraft support 
and airport technology

Establish joint venture 
research and training 
institutes with major 
aircraft manufacturers

Establish programs in 
local universities on 
airport management and 
technology

Establish R&D focussed 
on developing technology 
to support aerospace 
transportation such as in 
airport security, etc

 

Local vendors 
producing aircraft 
components and 
parts

Local R&D 
companies to 
support research 
on aircraft 
development 
of major 
manufacturers

Local R&D 
companies 
developing 
technologies for 
airport design, 
construction and 
management

 

Developing 
Malaysian 
aircraft for rural 
transportation 
in Sabah and 
Sarawak.

Developing 
indigenous 
technology 
for airport 
management such 
as baggage RFID 
tracking, landing 
system for minor 
airports etc.
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Logical Framework Analysis (LFA) – Aerospace 
 

CURRENT 
STATUS CURRENT TECHNOLOGY

KLIA Advance Cargo Centre covers 108 
acres (0.4 km2) of land and can handle one 
million tonnes of cargo per annum, with the 
capability to expand to 3 million tonnes/year. 

MAS Engineering aircraft maintenance of 
only existing fleet 

ATR 42/72, B737 Series, A320 family, B747 
Series, B777 Series, A330 Family, A340 
Family.

Engineering specialised services- 
component workshop is equipped to carry 
out repair and overhaul on landing gear 
for B737, airframe accessories, hydraulics 
systems, fuel systems, hydrostatic bottles 
and sanitary equipment’s.

-Facilities to perform repair and overhaul for 
electrical components, instrumentations, 
ATEC systems and radios.
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acres (0.4 km2) of land and can handle one 
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capability to expand to 3 million tonnes/year. 

MAS Engineering aircraft maintenance of 
only existing fleet 

ATR 42/72, B737 Series, A320 family, B747 
Series, B777 Series, A330 Family, A340 
Family.

Engineering specialised services- 
component workshop is equipped to carry 
out repair and overhaul on landing gear 
for B737, airframe accessories, hydraulics 
systems, fuel systems, hydrostatic bottles 
and sanitary equipment’s.

-Facilities to perform repair and overhaul for 
electrical components, instrumentations, 
ATEC systems and radios.
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Logical Framework Analysis (LFA) – Maritime Industry (Transportation) 
 

CURRENT STATUS CURRENT TECHNOLOGY CHALLENGES GAPS IN 
KNOWLEDGE

FUTURE NEEDS 
(R&D)

PROPOSED 
RECOMMENDATIONS / 

ACTION PLANS

 STRATEGIES

2020 2035 2050

Container increase 1,100 million 
TEU’s per year: 

2020 - 39,800 million TEUs

2035 - 45,300 million TEUs

2050 - 61,800 million TEUs.

(67 per cent increase)

Total ship calls increase 457 per 
year:

2020 - 72,841; 

2035- 75,127; 

2050- 81,984. 

(29.9 per cent increase)

 

Major Ports:

Port Klang

Port of TanjungPelepas

Penang Port

Johor Port 

Kuantan Port

Bintulu Port

Inland transportation:

Inland waterway transport system 
of Sarawak plays a significant 
role as the primary means of 
transportation

Sarawak has an extensive express 
boat service which connects 
various coastal towns and the 
rural areas of the interior

Port Klang handles almost 50 per cent of 
Malaysia’s sea-borne container trade

Port Klang’s vessel traffic management 
system (VTMS) for navigational safety in the 
port waters

The ACC or Area Control Centre’s radar 
covers a radius of 26 nautical miles offshore. 
The other two radar sites are located on 
Pulau Angsa and Bukit Jugra

This system provides information on vessels 
transiting the harbour, such as cargo on 
board, last and next port of call and the 
vessel’s particulars

The centre also provides an attending pilot 
accurate information on the vessel’s position 
and the density of traffic converging on the 
same destination, thus enhancing passage 
planning

This system is linked to other VTS centres, 
including coast radio stations, the Maritime 
Rescue and Coordination Centre, pilot 
offices, harbour masters and the Maritime 
Enforcement Coordinating Centre in Lumut, 
Perak

Ballast water

Fouling

Port Equipment

Automatic system (port) 

IMO (international maritime organisation) 
references

Electronic highway (MEH)

Address the tech. issues by sub-sector

Look at regional policies

Identify the stakeholders

Exceeding port 
capacity by 2050

Vessel traffic system 
unable to cope with 
increasing number 
of vessels

Terminal operators 
are faced with 
continuous increase 
in demand for 
storage space 
which they 
have difficulty 
accommodating 
due to physical 
constraint on space

Limited capability 
of local companies 
to support tankers, 
larger ships

Inland 
transportation

With regards to 
express boat 
services, residents 
frequently State 
their concerns 
about cost, 
reliability, comfort 
and safety, 
particularly with 
regard to embarking 
and disembarking at 
passenger landings 
and jetties

Expertise 
in logistics 
information 
network system

Knowledge in 
technologies 
to improve port 
efficiency

Knowledge 
and skills in 
maintaining larger 
ships

Inland 
Transportation:

Design knowledge 
of larger, safer and 
efficient boats for 
rivers

Lack of expertise 
on larger, safer 
and economical 
landings and 
jetties

Usage of Biodiesel 
in water transport

Design for shallow 
water – small boat

Should implement 
solutions to integrate 
technologies required 
to realize a seamless 
logistics systems

Technologies to make 
ports more efficient 
such asTag System / 
RFID Flow-through Gate 
System,Electronic Port 
Clearance,Nationwide 
E-commerce 
System,Container 
Terminal Management 
System,Synchronous 
Planning and Real time 
Control System

Increase capability to 
build larger, modern ships 
and innovative design

Increase capability to 
service larger ships

Inland transportation:

R&D on efficient and safe 
river vessels

Integrated and 
comprehensive river 
transport system

Identify strategic thrust 
areas of maritime 
transportation

Develop training and 
research institutions 
on advance ship 
technologies, logistics 
and transportation in 
collaboration with ship 
makers such Hyundai 
and Samsung

Focus funding on 
research that support 
advance ship technology 
and logistic systems

Innovative transport 
vessels for inland 
transportation system

Establishjoint venture 
research and training 
institutes with major ship 
builders

Establish programmes 
in local universities on 
port management and 
technology

(UiTM, UMT currently 
available)

Establish R&D focussed 
on developing technology 
to support maritime 
transportation

Formulation of strategic 
plan for an integrated and 
comprehensive inland 
river transport system

Shipping act and policy

National Ocean Policy 
(currently for cabinet 
approval)

Local companies 
building modern 
and larger ships

Local R&D 
companies to 
develop innovative 
vessels for 
inland passenger 
and cargo 
transportation

Local R&D 
companies 
developing 
technologies for 
port logistics such 
as RFID system, 
etc

 

Malaysia building 
efficient large 
ships

Integrated and 
comprehensive 
inland river 
transport system

(refer previous 
MIGHT document)
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Logical Framework Analysis (LFA) – Maritime Industry (Transportation) 
 

CURRENT STATUS CURRENT TECHNOLOGY CHALLENGES GAPS IN 
KNOWLEDGE

FUTURE NEEDS 
(R&D)

PROPOSED 
RECOMMENDATIONS / 

ACTION PLANS

 STRATEGIES

2020 2035 2050

Container increase 1,100 million 
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(29.9 per cent increase)
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Port Klang
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Penang Port
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Inland transportation:
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of Sarawak plays a significant 
role as the primary means of 
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boat service which connects 
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Port Klang handles almost 50 per cent of 
Malaysia’s sea-borne container trade

Port Klang’s vessel traffic management 
system (VTMS) for navigational safety in the 
port waters

The ACC or Area Control Centre’s radar 
covers a radius of 26 nautical miles offshore. 
The other two radar sites are located on 
Pulau Angsa and Bukit Jugra

This system provides information on vessels 
transiting the harbour, such as cargo on 
board, last and next port of call and the 
vessel’s particulars

The centre also provides an attending pilot 
accurate information on the vessel’s position 
and the density of traffic converging on the 
same destination, thus enhancing passage 
planning

This system is linked to other VTS centres, 
including coast radio stations, the Maritime 
Rescue and Coordination Centre, pilot 
offices, harbour masters and the Maritime 
Enforcement Coordinating Centre in Lumut, 
Perak

Ballast water

Fouling

Port Equipment

Automatic system (port) 

IMO (international maritime organisation) 
references

Electronic highway (MEH)

Address the tech. issues by sub-sector

Look at regional policies

Identify the stakeholders

Exceeding port 
capacity by 2050

Vessel traffic system 
unable to cope with 
increasing number 
of vessels

Terminal operators 
are faced with 
continuous increase 
in demand for 
storage space 
which they 
have difficulty 
accommodating 
due to physical 
constraint on space

Limited capability 
of local companies 
to support tankers, 
larger ships

Inland 
transportation

With regards to 
express boat 
services, residents 
frequently State 
their concerns 
about cost, 
reliability, comfort 
and safety, 
particularly with 
regard to embarking 
and disembarking at 
passenger landings 
and jetties

Expertise 
in logistics 
information 
network system

Knowledge in 
technologies 
to improve port 
efficiency

Knowledge 
and skills in 
maintaining larger 
ships

Inland 
Transportation:

Design knowledge 
of larger, safer and 
efficient boats for 
rivers

Lack of expertise 
on larger, safer 
and economical 
landings and 
jetties

Usage of Biodiesel 
in water transport

Design for shallow 
water – small boat

Should implement 
solutions to integrate 
technologies required 
to realize a seamless 
logistics systems

Technologies to make 
ports more efficient 
such asTag System / 
RFID Flow-through Gate 
System,Electronic Port 
Clearance,Nationwide 
E-commerce 
System,Container 
Terminal Management 
System,Synchronous 
Planning and Real time 
Control System

Increase capability to 
build larger, modern ships 
and innovative design

Increase capability to 
service larger ships

Inland transportation:

R&D on efficient and safe 
river vessels

Integrated and 
comprehensive river 
transport system

Identify strategic thrust 
areas of maritime 
transportation

Develop training and 
research institutions 
on advance ship 
technologies, logistics 
and transportation in 
collaboration with ship 
makers such Hyundai 
and Samsung

Focus funding on 
research that support 
advance ship technology 
and logistic systems

Innovative transport 
vessels for inland 
transportation system

Establishjoint venture 
research and training 
institutes with major ship 
builders

Establish programmes 
in local universities on 
port management and 
technology

(UiTM, UMT currently 
available)

Establish R&D focussed 
on developing technology 
to support maritime 
transportation

Formulation of strategic 
plan for an integrated and 
comprehensive inland 
river transport system

Shipping act and policy

National Ocean Policy 
(currently for cabinet 
approval)

Local companies 
building modern 
and larger ships

Local R&D 
companies to 
develop innovative 
vessels for 
inland passenger 
and cargo 
transportation

Local R&D 
companies 
developing 
technologies for 
port logistics such 
as RFID system, 
etc

 

Malaysia building 
efficient large 
ships

Integrated and 
comprehensive 
inland river 
transport system

(refer previous 
MIGHT document)
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CURRENT STATUS

83 gazetted wharves and jetties (under the 
River Traffic Regulation 1993), and available 
statistics also indicate there are over 900 
other facilities operating in Sarawak.

Port Klang will have the capacity to handle 
almost 20 million TEUs (twenty-foot equivalent 
units) of containers by 2016.

MISC:

• 29 LNG Carriers 

• 53 Petroleum Tankers 

• 19 Chemical Tankers 

• Offshore Terminals

Boustead Naval Shipyard Sdn. Bhd.: 

Ship repair. The operations are supported by:

• 450- ton ship lift

• 3000- ton ship lift

• Multiple quayside cranes of various 
capacities

• 400 meter long berth via a floating pontoon

• Multitude of other specialised facilities 
and equipment that enable us to provide 
services that run across the complete range 
of expertise necessary for carrying out ship 
repair works for vessels as complex as naval 
warships. 

Labuan Shipyard &Engineering Sdn Bhd:

• The yard services small coastal craft, cargo 
ships, naval/fast patrol craft, yachts, tugs, 
landing craft, Ro-Ro ferries, floating docks, 
log carriers and coastal tankers.

Support  system

Maritime training & education

Support  industries

National focus

R&D Centre

(refer from MIGHT document – blueprint for 
shipping)

Marine Tourism
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Working Group Safety And Security

Scope Road transportation

Objectives

Areas

Current Sustainable Practices
Issues And 
Challenges

Gap analysis Future needs Authority
Recommendations/

Action Plan

Milestones & Targets

Current State/
existing practice 

in MY
Current technology

Short Term 2014-
2020

Medium Term 
2021-2030

Long Term Until 2050

Vehicle road-
worthiness

Assessment 
programme for 
vehicles under 
MIROS  
(MIROS Vehicle 
Assessment 
Programme (MVAP) 
replaced by NCAP

Database to rate 
vehicle according to 
level of safety (MIROS) 
Crash lab facility 
(already exist) (MIROS)  
Vehicle design and 
safety (e.g. Collision 
Avoidance System, 
Electronic stability 
control systems, 
Alcohol-Interlock 
devices)

Important safety 
features missing 
in new vehicles

Crash test 
facilities not 
an issue, just 
need more 
new vehicles 
to adopt NCAP 
(since right 
now still not 
mandatory)

National Automative 
Policy (NAP) to be 
revised every 5 years 
to update newer 
vehicles. Need to 
comply with the 
Vehicle Type Approval 
(VTA) system, 
opportunity to improve 
safety standard 
(move towards higher 
safety standard from 
time to time), Star-
rating on new vehicle 
allows user to choose 
according to safety 
level

Vehicle manufacturers have 
to ensure all vehicles meet 
safety standards

Car manufacturers, 
JPJ, MOT

Compliance 
to UN vehicle 
regulations; 40 
per cent of carbon 
reduction by 2020 
(NAP 2014)

Mandatory 
compliance to UN 
vehicle regulations

—

New Car 
Assessment 
Programme 
(NCAP)) launching 
3rd phase

—

Lack of safety 
features in old 
vehicles —

Make it mandatory 
for newer cars to get 
NCAP ratings

Installation of safety features 
in old vehicles; 15 years 
revised automative policy for 
private vehicles

Car manufaturers, JPJ, 
MOT

Voluntary 
inspections of 
private vehicles

Mandatory 
inpections of private 
vehicles —

PUSPAKOM 
(1990) as vehicle 
inspection agency

—

Maintenance of 
vehicles 

Improve 
PUSPAKOM 
efficiency (since 
audit just done 
for the first 
time since its 
establishment) 

now commercial 
vehicles mandatory 
inspection every 6 
months, so add for 
private vehicles (maybe 
annually) eg- roadtax 
renewal based upon 
JPJ approval (cert). 
Passing the vehicle 
inspection is made a 
compulsory condition 
for roadtax renewal

Apply similar policies for 
commercial vehicles to 
private vehicles, inspection 
officer will held responsible 
for vehicle inspected, 
introducing new authorised 
and regulated vehicle 
inspection centres to do 
similar inspections (NAP) 
"UK - MOT certificate"

JPJ & MOT

— — —
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Working Group Safety And Security

Scope Road transportation

Objectives

Areas

Current Sustainable Practices
Issues And 
Challenges

Gap analysis Future needs Authority
Recommendations/

Action Plan

Milestones & Targets
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2020
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according to safety 
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Vehicle manufacturers have 
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per cent of carbon 
reduction by 2020 
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Make it mandatory 
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revised automative policy for 
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inspection agency
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vehicles 
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efficiency (since 
audit just done 
for the first 
time since its 
establishment) 

now commercial 
vehicles mandatory 
inspection every 6 
months, so add for 
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renewal based upon 
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Passing the vehicle 
inspection is made a 
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"UK - MOT certificate"
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Commerical 
Rebuilt Vehicles are 
available and used 
on roads —

No data available 
on the safety & 
road-worthiness 
of these vehicles 
& number 
of accidents 
involving CRVs

— —

Start data collection on the 
number of CRVs on the road

 

— — —

Compliance to 
all UN vehicle 
regulations

— —
Enforcement of 
all UN vehicle 
regulations

Regular updates on 
changes to UN vehicle 
regulations

—
JPJ & MOT

— — —

Enforcement

Available but 
not adequately 
enforced

Automated 
Enforcement System 
(AES)

Penalty imposed 
does not serve 
as a deterrent

Integration of 
database so 
all agencies 
can access 
and perform 
enforcement

Review the 
effectiveness of AES 
implementation

Review current penalty/ 
punishment/ fine

PDRM — — —

Demerit system          

Compliance to 
all UN vehicle 
regulations

— —
Enforcement of 
all UN vehicle 
regulations

— — JPJ — — —

PUSPAKOM 
irregular audit by 
JPJ

—

Improve 
JPJ current 
monitoring of 
PUSPAKOM

—
Stricter monitoring 
of PUSPAKOM 
operations by JPJ

Annual audit to be done on 
PUSPAKOM by JPJ

JPJ, PUSPAKOM — — —

Ops Sikap/Ops 
Selamat during 
festive season

—

Enforcement 
interfered 
by political 
interventions

— — Road safety management
JKJR (MOT), JPJ & 
PDRM

— — —

During crash 
(Vehicle safety 
feature, restraint 
system)

— — — — — — — — —

Post-crash 
(Trauma-how fast 
the victim can be 
brought to hospital, 
Ambulance 
services, optimum 
solution to save life)

— —
Identify highly-
prone crash 
areas

—
Standby ambulances at 
the identified highly-proned 
crash areas

— — — —

One license for 
all types of heavy 
vehicle (E-license), 
short of license 
holder

—

Different heavy 
vehicle requires 
different level 
of driving skill, 
expensive and 
time consuming 
to obtain license 

—

Limitation on driving 
hours, different driving 
skills accessment for 
different types of cargo

— — — — —
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Commerical 
Rebuilt Vehicles are 
available and used 
on roads —

No data available 
on the safety & 
road-worthiness 
of these vehicles 
& number 
of accidents 
involving CRVs

— —

Start data collection on the 
number of CRVs on the road

 

— — —

Compliance to 
all UN vehicle 
regulations

— —
Enforcement of 
all UN vehicle 
regulations

Regular updates on 
changes to UN vehicle 
regulations

—
JPJ & MOT

— — —

Enforcement

Available but 
not adequately 
enforced

Automated 
Enforcement System 
(AES)

Penalty imposed 
does not serve 
as a deterrent

Integration of 
database so 
all agencies 
can access 
and perform 
enforcement

Review the 
effectiveness of AES 
implementation

Review current penalty/ 
punishment/ fine

PDRM — — —

Demerit system          

Compliance to 
all UN vehicle 
regulations

— —
Enforcement of 
all UN vehicle 
regulations

— — JPJ — — —

PUSPAKOM 
irregular audit by 
JPJ

—

Improve 
JPJ current 
monitoring of 
PUSPAKOM

—
Stricter monitoring 
of PUSPAKOM 
operations by JPJ

Annual audit to be done on 
PUSPAKOM by JPJ

JPJ, PUSPAKOM — — —

Ops Sikap/Ops 
Selamat during 
festive season

—

Enforcement 
interfered 
by political 
interventions

— — Road safety management
JKJR (MOT), JPJ & 
PDRM

— — —

During crash 
(Vehicle safety 
feature, restraint 
system)

— — — — — — — — —

Post-crash 
(Trauma-how fast 
the victim can be 
brought to hospital, 
Ambulance 
services, optimum 
solution to save life)

— —
Identify highly-
prone crash 
areas

—
Standby ambulances at 
the identified highly-proned 
crash areas

— — — —

One license for 
all types of heavy 
vehicle (E-license), 
short of license 
holder

—

Different heavy 
vehicle requires 
different level 
of driving skill, 
expensive and 
time consuming 
to obtain license 

—

Limitation on driving 
hours, different driving 
skills accessment for 
different types of cargo

— — — — —
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Road user 
behaviour/
human error

Most transport 
accidents/ fatalities 
occur on roads are 
caused by human 
error, JPJ coming 
up with new 
module,

Radar to measure 
vehicle speed; -Pre-
crash (Campaign, 
Awareness to reduce 
accident to occur) 
; Device to detect 
alcohol level and drug 
tests

Driver's attitude 
(changing lane 
as they like/cut 
traffic queue, 
Rushing to 
work, speeding, 
reckless driving, 
texting, Lack of 
focus)

Psychology 
study of 
road users to 
address pre-
crash research, 
correct sign 
board at 
correct location 
of the road, 
perception of 
personal safety 
among drivers

Road Safety 
Department to 
add more effective 
awareness campaigns, 
encourage NGO/ 
community active 
participation

Improve driving school 
syllabus (ethical driving 
attitude) , devise safe 
journeys, use safe vehicles; 
More funding for road 
safety measures & research 
intervention (now 20 deaths/
day = high)

PRDM, National Anti-
Narcotics Agency

WHO targets 
50% reduction of 
projected fatality 
on road crashes 
by 2020

— —

Drivers of 
commercial 
vehicles do not 
observe driving 
regulations (hours 
& number of drivers 
per vehicle)

GPS (long trucks)

Policies 
already in 
place by DOSH 
but lacking 
enforcement; 
vehicle 
overloading; 
political will

— — — — — — —

Road safety 
education in 
primary schools in 
BM subject, traffic 
wardens, road 
safety club.

— — — —
Road safety education in 
secondary school

— — — —

—
Mandatory use of 
seatbelt, daytime 
headlights

— — — — — — — —

Road Safety 
Audit

	

Mandatory practice 
in Malaysia (include 
both new & existing 
roads)

International 
Road Assessment 
Programme (IRAP) 
available

IRAP when 
implemented can 
help to improve 
road safety audit 
efficiency

Research to 
enhance safety

Multidisciplinary 
road safety research 
(e.g. Road crash 
injury, post-impact 
care, biomechanics 
and vehicle design, 
behavioural 
studies, road safety 
engineering)  

Road safety audit (perform 
periodically & when needed) 
using IRAP or alternative 
similar system

— — — —

Motorcycle 
safety

Motorcycle lane
Guardrail/ chevron 
markings along 
motorcycle lanes

Poor design 
undulation 
(collect water 
after rain), 

— —
Improve motorcycle lane 
design

— — — —

— —

Limited stretches 
of motorcycle 
lanes on all types 
of roads

— —
Improve lanes for 
motorcycles in major roads/
Wider lane

— — — —

— —
Lack 
enforcement of 
speed limit

— —
Enforcement of speed limit 
on motorcycle lanes

— — — —
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Road user 
behaviour/
human error

Most transport 
accidents/ fatalities 
occur on roads are 
caused by human 
error, JPJ coming 
up with new 
module,

Radar to measure 
vehicle speed; -Pre-
crash (Campaign, 
Awareness to reduce 
accident to occur) 
; Device to detect 
alcohol level and drug 
tests

Driver's attitude 
(changing lane 
as they like/cut 
traffic queue, 
Rushing to 
work, speeding, 
reckless driving, 
texting, Lack of 
focus)

Psychology 
study of 
road users to 
address pre-
crash research, 
correct sign 
board at 
correct location 
of the road, 
perception of 
personal safety 
among drivers

Road Safety 
Department to 
add more effective 
awareness campaigns, 
encourage NGO/ 
community active 
participation

Improve driving school 
syllabus (ethical driving 
attitude) , devise safe 
journeys, use safe vehicles; 
More funding for road 
safety measures & research 
intervention (now 20 deaths/
day = high)

PRDM, National Anti-
Narcotics Agency

WHO targets 
50% reduction of 
projected fatality 
on road crashes 
by 2020

— —

Drivers of 
commercial 
vehicles do not 
observe driving 
regulations (hours 
& number of drivers 
per vehicle)

GPS (long trucks)

Policies 
already in 
place by DOSH 
but lacking 
enforcement; 
vehicle 
overloading; 
political will

— — — — — — —

Road safety 
education in 
primary schools in 
BM subject, traffic 
wardens, road 
safety club.

— — — —
Road safety education in 
secondary school

— — — —

—
Mandatory use of 
seatbelt, daytime 
headlights

— — — — — — — —

Road Safety 
Audit

	

Mandatory practice 
in Malaysia (include 
both new & existing 
roads)

International 
Road Assessment 
Programme (IRAP) 
available

IRAP when 
implemented can 
help to improve 
road safety audit 
efficiency

Research to 
enhance safety

Multidisciplinary 
road safety research 
(e.g. Road crash 
injury, post-impact 
care, biomechanics 
and vehicle design, 
behavioural 
studies, road safety 
engineering)  

Road safety audit (perform 
periodically & when needed) 
using IRAP or alternative 
similar system

— — — —

Motorcycle 
safety

Motorcycle lane
Guardrail/ chevron 
markings along 
motorcycle lanes

Poor design 
undulation 
(collect water 
after rain), 

— —
Improve motorcycle lane 
design

— — — —

— —

Limited stretches 
of motorcycle 
lanes on all types 
of roads

— —
Improve lanes for 
motorcycles in major roads/
Wider lane

— — — —

— —
Lack 
enforcement of 
speed limit

— —
Enforcement of speed limit 
on motorcycle lanes

— — — —
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National Helmet 
Initiative

Helmet in compliance 
with safety standard 
(SIRIM)

— — — — — — — —

Road 
conditions 
and capacity; 
road design

— —

Poorly 
maintained road 
(e.g. potholes, 
uneven surface); 
poor road design

— —

Safety ratings of the road 
network;clear definition 
of maintenance funding 
allocation (JKR or local 
Government)

— — — —

— —
Poor visibility 
(lack of street 
lamps)

— — Secure transport routes — — — —

—
Road accident 
management system 
with GIS

— — —
Ministry of Works, PDRM, 
MOT, local govt.

— — — —

Insufficient facilities 
for heavy vehicle, 
forcing them to use 
roads which are not 
intended for their 
use

— — — — — — — — —

 —
Heavy traffic on 
major roads 

— — Road line marking — — — —

Non-
motorised and 
pedestrian 
safety

Pedestrian 
sidewalks are 
available but not 
enough

—
Lack of 
pedestrian 
sidewalks and 

— — — — — — —

bicycle lanes; 
cyclists on big 
roads

— —
Secure walking 
routes

— — — — — — —

integration of 
intermodal 
transport

Lack facilities for 
first and last mile

— —
Sky bridge, eg: 
BTS in Thailand

—

Full integration of the travel 
path, ensure safe travelling 
covering the first mile and 
the last mile

— — — —

Traffic control 
system

—
Integrated Transport 
Information System 

Lack of 
technology 
required to 
monitor and for 
enforcement

— —
Intelligent transport 
monitoring system (e.g. 
speed)

— — — —

—

Real time 
measurement of 
congestion (e.g Waze, 
Variable Message Sign)

Lack of certainty 
over impact on 
traffic (spill overs 
onto other roads)

— — — — — — —
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National Helmet 
Initiative

Helmet in compliance 
with safety standard 
(SIRIM)

— — — — — — — —

Road 
conditions 
and capacity; 
road design

— —

Poorly 
maintained road 
(e.g. potholes, 
uneven surface); 
poor road design

— —

Safety ratings of the road 
network;clear definition 
of maintenance funding 
allocation (JKR or local 
Government)

— — — —

— —
Poor visibility 
(lack of street 
lamps)

— — Secure transport routes — — — —

—
Road accident 
management system 
with GIS

— — —
Ministry of Works, PDRM, 
MOT, local govt.

— — — —

Insufficient facilities 
for heavy vehicle, 
forcing them to use 
roads which are not 
intended for their 
use

— — — — — — — — —

 —
Heavy traffic on 
major roads 

— — Road line marking — — — —

Non-
motorised and 
pedestrian 
safety

Pedestrian 
sidewalks are 
available but not 
enough

—
Lack of 
pedestrian 
sidewalks and 

— — — — — — —

bicycle lanes; 
cyclists on big 
roads

— —
Secure walking 
routes

— — — — — — —

integration of 
intermodal 
transport

Lack facilities for 
first and last mile

— —
Sky bridge, eg: 
BTS in Thailand

—

Full integration of the travel 
path, ensure safe travelling 
covering the first mile and 
the last mile

— — — —

Traffic control 
system

—
Integrated Transport 
Information System 

Lack of 
technology 
required to 
monitor and for 
enforcement

— —
Intelligent transport 
monitoring system (e.g. 
speed)

— — — —

—

Real time 
measurement of 
congestion (e.g Waze, 
Variable Message Sign)

Lack of certainty 
over impact on 
traffic (spill overs 
onto other roads)

— — — — — — —
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Environment/ 
Act of nature

Signage available 
(e.g. speed limit) in 
some hazardous 
roads

Seismometers to 
record and measure 
earth movement

Frequent 
landslides on 
embankments

— —
Identify stretches with 
dangerous embankments 
and strengthening them

JKR cawangan cerun — — —

Crosswind indicator Crosswind — — — Highway operator — — —

 Animal crossing — — —
Local authority & 
Perhutanan Perhilitan

— — —

— —

Vision 
obstruction 
at junctions 
(bushes, 
branches, 
illegally-parked 
vehicles)

— —
Clear the obstructions at 
junctions to improve vision

JKR — — —

— SMART Tunnel in KL

Frequent 
flash floods 
obstructing 
traffic

— —
Identify flash flood areas and 
improve drainage

JKR — — —

Dangerous 
goods

 

SHE code of 
practice, ASEAN-
Brunei Protocol on  
road transport 

—

Emergency 
response team 
(HAZMAT) 
efficiency time-
wise

Special training 
for the drivers 
(knowledge 
about content 
& label of the 
goods carried)

—
Setup regional teams to 
reduce response time (need 
to confirm)

— — — —

— —

Too much 
reliance on 
foreign experts, 
who understand 
less on the local 
culture and local 
problems

— —

Promote local experts for 
providing advice to local 
problems, Government can 
identify COE which can 
deliver quality research and 
consultancy services

— — — —
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Environment/ 
Act of nature

Signage available 
(e.g. speed limit) in 
some hazardous 
roads

Seismometers to 
record and measure 
earth movement

Frequent 
landslides on 
embankments

— —
Identify stretches with 
dangerous embankments 
and strengthening them

JKR cawangan cerun — — —

Crosswind indicator Crosswind — — — Highway operator — — —

 Animal crossing — — —
Local authority & 
Perhutanan Perhilitan

— — —

— —

Vision 
obstruction 
at junctions 
(bushes, 
branches, 
illegally-parked 
vehicles)

— —
Clear the obstructions at 
junctions to improve vision

JKR — — —

— SMART Tunnel in KL

Frequent 
flash floods 
obstructing 
traffic

— —
Identify flash flood areas and 
improve drainage

JKR — — —

Dangerous 
goods

 

SHE code of 
practice, ASEAN-
Brunei Protocol on  
road transport 

—

Emergency 
response team 
(HAZMAT) 
efficiency time-
wise

Special training 
for the drivers 
(knowledge 
about content 
& label of the 
goods carried)

—
Setup regional teams to 
reduce response time (need 
to confirm)

— — — —

— —

Too much 
reliance on 
foreign experts, 
who understand 
less on the local 
culture and local 
problems

— —

Promote local experts for 
providing advice to local 
problems, Government can 
identify COE which can 
deliver quality research and 
consultancy services

— — — —
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Working Group Safety And Security

Scope Rail Transportation

Objectives

Areas

Current Sustainable Practices
Issues And 
Challenges

Gap analysis Future needs
Recommendations/

Action Plan

Milestones & Targets

Current State/
existing practice in 

MY
Current technology

Short Term 2014-
2020

Medium Term 2021-
2030

Long Term Until 
2050

Collisions (excluding level-
crossing accidents)

—
Speed measurement 
device, speed controller

Excess speed limit
Long-term time-
series safety 
performance data

—
Speed limit on dangerous 
zones

— — —

— —
Carelessness, 
driver's attitude

— —  — — —

Regular maintenance — Failed brakes — Integrated maintenance

Improvement of 
safety standards of 
train operations and 
maintenance

— — —

— — Faulty rail — —
Rolling contact fatigue 
inspection esp. on old 
railways

— — —

— — Overcrowding — —  — — —

Derailments

—
Speed measurement 
device, speed controller

Excess speed limit
Long-term time-
series safety 
performance data

—
Speed limit on dangerous 
zones

— — —

— —
Carelessness, 
driver's attitude

— —  — — —

Regular maintenance — Failed brakes — integrated maintenance

Improvement of 
safety standards of 
train operations and 
maintenance

— — —

— — Faulty rail — —
Rolling contact fatigue 
inspection esp. on old 
railways

— — —

— — Overcrowding — — — — — —

— — Landslide — — — — — —
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Working Group Safety And Security

Scope Rail Transportation

Objectives

Areas

Current Sustainable Practices
Issues And 
Challenges

Gap analysis Future needs
Recommendations/

Action Plan

Milestones & Targets

Current State/
existing practice in 

MY
Current technology

Short Term 2014-
2020

Medium Term 2021-
2030

Long Term Until 
2050

Collisions (excluding level-
crossing accidents)

—
Speed measurement 
device, speed controller

Excess speed limit
Long-term time-
series safety 
performance data

—
Speed limit on dangerous 
zones

— — —

— —
Carelessness, 
driver's attitude

— —  — — —

Regular maintenance — Failed brakes — Integrated maintenance

Improvement of 
safety standards of 
train operations and 
maintenance

— — —

— — Faulty rail — —
Rolling contact fatigue 
inspection esp. on old 
railways

— — —

— — Overcrowding — —  — — —

Derailments

—
Speed measurement 
device, speed controller

Excess speed limit
Long-term time-
series safety 
performance data

—
Speed limit on dangerous 
zones

— — —

— —
Carelessness, 
driver's attitude

— —  — — —

Regular maintenance — Failed brakes — integrated maintenance

Improvement of 
safety standards of 
train operations and 
maintenance

— — —

— — Faulty rail — —
Rolling contact fatigue 
inspection esp. on old 
railways

— — —

— — Overcrowding — — — — — —

— — Landslide — — — — — —
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Level-crossing accidents 
(users and trespassers)

Guardrail/fence Traffic lights
Carelessness, 
driver's attitude

— — — — — —

 
Badly designed 
level-crossing

— — — — — —

Signage Traffic lights
Road user's 
attitude/error

— —
Safety awareness 
campaign

— — —

Signage for 
unauthorized access

CCTV Trespassers — — — — — —

Accident to persons 
caused by rolling stock in 
motion

— —
Passengers/
employees fall from 
train

— —
Safety awareness 
campaign

— — —

— —
fall/hit by loose 
objects on trains

— — — — — —

Passengers' safety

Auxiliary police 
personnel, first-aid kit

in-train information 
screens, emergency 
communication buttons, 
CCTV

Accidents/crime on 
board of the train

— —
Emergency response 
guidelines

— — —

— CCTV
Accidents/crime at 
the train station

— — Install more CCTVs — — —

Employees' safety

competency training 
programme (Rail 
Academy)

Train driving simulator Driver's error — — — — — —

— Driver's safety device
Driver's health 
(illness)

— — — — — —

Train and railway design

— —
Unsafe installation, 
brake failure, faulty 
equipment

lifecycle analysis at 
design stage 

—

Ensure all trains/railways 
meet safety standards, 
Technology transfer for 
support and upgrading 
purposes

— — —

— — Infrastructure failure — Integrated maintenance — — — —

Safety management 
system

Based on rail operator 
management -- not 
standardized

— —

A full risk analysis 
of all recorded 
fatalities, 
casualties, and 
incidents relating to 
rail transport over 
the last decade: 
a database for 
tracking future 
trends.

— — — — —

Others
SHE code of practice

Speed limits for freight 
trains

Dangerous goods — — — — — —

— — Suicide victims — — — — — —
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Level-crossing accidents 
(users and trespassers)

Guardrail/fence Traffic lights
Carelessness, 
driver's attitude

— — — — — —

 
Badly designed 
level-crossing

— — — — — —

Signage Traffic lights
Road user's 
attitude/error

— —
Safety awareness 
campaign

— — —

Signage for 
unauthorized access

CCTV Trespassers — — — — — —

Accident to persons 
caused by rolling stock in 
motion

— —
Passengers/
employees fall from 
train

— —
Safety awareness 
campaign

— — —

— —
fall/hit by loose 
objects on trains

— — — — — —

Passengers' safety

Auxiliary police 
personnel, first-aid kit

in-train information 
screens, emergency 
communication buttons, 
CCTV

Accidents/crime on 
board of the train

— —
Emergency response 
guidelines

— — —

— CCTV
Accidents/crime at 
the train station

— — Install more CCTVs — — —

Employees' safety

competency training 
programme (Rail 
Academy)

Train driving simulator Driver's error — — — — — —

— Driver's safety device
Driver's health 
(illness)

— — — — — —

Train and railway design

— —
Unsafe installation, 
brake failure, faulty 
equipment

lifecycle analysis at 
design stage 

—

Ensure all trains/railways 
meet safety standards, 
Technology transfer for 
support and upgrading 
purposes

— — —

— — Infrastructure failure — Integrated maintenance — — — —

Safety management 
system

Based on rail operator 
management -- not 
standardized

— —

A full risk analysis 
of all recorded 
fatalities, 
casualties, and 
incidents relating to 
rail transport over 
the last decade: 
a database for 
tracking future 
trends.

— — — — —

Others
SHE code of practice

Speed limits for freight 
trains

Dangerous goods — — — — — —

— — Suicide victims — — — — — —
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Working Group Safety And Security

Scope Aerospace transportation

Objectives

Areas
Current Sustainable Practices

Issues And 
Challenges

Gap analysis Future needs
Recommendations/Action 
Plan

Milestones & Targets

Current State/existing 
practice in MY

Current technology
Short Term 2014-
2020

Medium Term 2021-
2030

Long Term Until 2050

Flight crew

Flight training hours 
requirement

Flight simulator for training
Pilot error (weather 
or mechanical 
related)

— — — — — —

— —
Loss of situational 
awareness.

— — — — — —

Age limit for pilots —

Pilot incapacitation: 
Mental breakdown 
during flight, illness 
(heart attack, etc.)

— — — — — —

Aircraft and Engine 
Condition Monitoring

—
Onboard centralised 
maintenance system;

Pressurization 
failure

— — — — — —

—
Real time maintenance 
information broadcast

Electrical failure — — — — — —

Sabotage / Explosive 
Device

Posting law 
enforcement official in 
airplanes

— — — — — — — —

Air Traffic Control

—
Global Aviation 
Information Network

Lack of guidance 
from air traffic 
controller during 
last stages of flight

— — — — — —

— —
Misidentification of 
aircraft by the ATC

— — — — — —

— —
Ambiguous 
instruction given to 
crew

— — — — — —

— — Procedural error — — — — — —

— —
Directing the 
plane in the wrong 
direction

— — — — — —

— —

Conflicting 
information given 
to pilot by ATC 
and what he was 
receiving on his 
ACAS.

— — — — — —
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Working Group Safety And Security

Scope Aerospace transportation

Objectives

Areas
Current Sustainable Practices

Issues And 
Challenges

Gap analysis Future needs
Recommendations/Action 
Plan

Milestones & Targets

Current State/existing 
practice in MY

Current technology
Short Term 2014-
2020

Medium Term 2021-
2030

Long Term Until 2050

Flight crew

Flight training hours 
requirement

Flight simulator for training
Pilot error (weather 
or mechanical 
related)

— — — — — —

— —
Loss of situational 
awareness.

— — — — — —

Age limit for pilots —

Pilot incapacitation: 
Mental breakdown 
during flight, illness 
(heart attack, etc.)

— — — — — —

Aircraft and Engine 
Condition Monitoring

—
Onboard centralised 
maintenance system;

Pressurization 
failure

— — — — — —

—
Real time maintenance 
information broadcast

Electrical failure — — — — — —

Sabotage / Explosive 
Device

Posting law 
enforcement official in 
airplanes

— — — — — — — —

Air Traffic Control

—
Global Aviation 
Information Network

Lack of guidance 
from air traffic 
controller during 
last stages of flight

— — — — — —

— —
Misidentification of 
aircraft by the ATC

— — — — — —

— —
Ambiguous 
instruction given to 
crew

— — — — — —

— — Procedural error — — — — — —

— —
Directing the 
plane in the wrong 
direction

— — — — — —

— —

Conflicting 
information given 
to pilot by ATC 
and what he was 
receiving on his 
ACAS.

— — — — — —
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Cargo Hold / Cabin Fire

—

Upgrade of cargo 
compartments to Class C 
containment standard ( as 
available for the aircraft 
type / model)

Electrical short — — — — — —

—
Installation of dual-loop 
smoke and fire detection 
systems.

Fire causes by 
passenger's 
baggage

— — — — — —

— — Discarded cigarette — — — — — —

— — Fire from cargo hold — — — — — —

— —
Fire warning system 
failure

— — — — — —
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Compliance 
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Life-cycle 
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should comply safety 
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— —
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carried back into 
the cabin heater air 
causing fire

— —
IOSA type audits, 
manufacturer audits, 
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— — —

Approach and Landing/
take-off  Accidents

Short runways on 
small airports

Thrust reversers.
Runway excursions 
and overruns

— — — — — —

— Auto-Land capability  — — — — — —

— Auto-brake system  — — — — — —

Fuel Starvation

—
Flight planning software 
suites

Pilot negligence/
error

— —
Periodic check of fuel 
used versus fuel remaining 
throughout the entire flight

— — —

— — Fuel valves error — — — — — —

— — Compass error — — — — — —

— —
Auxiliary tanks not 
maintained

— — — — — —

— — Navigation error — — — — — —

— —
Engine malfunction 
causes huge fuel 
consumption

— — — — — —

—
Automatic fuel leak 
detection

Fuel tank leak — — — — — —
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Weather Traffic advisory by ATC

ACAS

Thunderstorm, 
hurricane, snow, 
haze, cloud, 
lightning, volcanic 
ash;

— — — — — —

Pre-flight and in-flight 
forecasting tools; Onboard 
weather radars with 
“turbulence” mode;   
Onboard “multi-scan” 
weather radars for 
horizontal and vertical 
scanning of weather.

Turbulence

— — — — — —

— — — — — —

— — — — — —

—
Flight visibility 
reduced

— — — — — —

Hijacking (resulting in 
fatalities)

Placing law 
enforcement officers in 
airplanes

— Bomb detonation — — — — — —

— Pilots shot — — — — — —

—
Mentally ill 
passenger

— — — — — —

Safety Management 
System

Global Aviation Safety 
Plan (GASP)

Compliance with ICAO 
and IATA standards and 
regulations

Inconsistent 
Implementation 
of International 
Standards

A full risk analysis 
of all recorded 
fatalities, casualties, 
and incidents 
relating to air 
transport over 
the last decade: 
a database for 
tracking future 
trends.

Sharing of safety 
intelligence 

Audit — — —

—

Airborne Collision 
Avoidance System (ACAS) 
and pressure-altitude 
transponder as required 
by ICAO for airplanes > 
5700kg

Small airplanes 
are not required to 
carry ACAS

— — Flight Data Monitoring — — —

The Runway Safety 
Programme 

— — — — — — — —

Fatigue Risk 
Management Systems

— — — — — — — —

Enforcement Insufficient manpower —
Ineffective incident 
and accident 
investigation

— — — — — —
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Others

—
Vehicle design to 
withstand bird strike

Bird Strikes — — Hazard advisory system — — —

— — — — —
Wildlife management at 
airports

— — —

SHE code of practice 
for dangerous goods

— — — — — — — —

Baggage weight limit — Overloaded planes — — — — — —
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Working Group Safety And Security

Scope Maritime/Inland water transportation

Objectives

Areas
Current Sustainable Practices

Issues And 
Challenges

Gap analysis Future needs
Recommendations/Action 
Plan

Milestones & Targets

Current State/existing 
practice in MY

Current technology
Short Term 2014-
2020

Medium Term 2021-
2030

Long Term Until 2050

safety management 
system

Use AIS but not all 
vessels.  To avoid 
collision visual 
observation, audio 
exchanges, and 
radar or Automatic 
Radar Plotting Aid 
are historically used 
for this purpose. 
These mechanisms 
sometimes fail due 
to time delays, 
radar limitations, 
miscalculations, and 
display malfunctions 
and can result in a 
collision.

A full risk analysis of 
all recorded fatalities, 
casualties, and incidents 
relating to water transport 
over the last decade: a 
database for tracking 
future trends.

Inconsistent 
Implementation 
of International 
Standards

The ability to receive 
very large number 
of AIS messages 
simultaneously from 
a satellite's large 
reception footprint

Adopt global 
AIS technology, 
international best 
practices and 
standards for 
navigation, wharf, and 
terminal safety and 
security adapted to 
river systems

Develop capacity building 
and a culture of marine 
safety through a training 
programme for river/
sea rescue, navigation, 
cardiopulmonary 
resuscitation (CPR) and 
first aid; Promote safety 
awareness; Enforce safety 
procedures effectively, 
so that prevention of 
problems prevails; Carry 
out investigations of 
serious incidents and 
casualties in order to learn 
lessons for improving 
safety.

— — —

River vessels and boats

Vessels and 
equipment vary 
greatly in age, design, 
condition, life-saving 
gear, capacity;         
Risk from overloading;         
Minimal security 
measures

— — —

Technical innovation 
improved design of 
transmission systems 
for very low-water 
conditions

 — — —

Boat crews (riverine)
Inexperienced, 
untrained, unfamiliar 
with regulations

Some operator required 
the boat crews to attend 
training while the others 
are not

Disregard safety 
measures, and 
unaware of local 
procedures and 
customs

Identifying priority-
training needs for 
the improvement of 
job competencies

A systematic training 
module consists of 
rules and regulations; 
and safety 
procedures conduct 
by the authority 

Conducting workshops, 
training sessions and 
seminars to enhance 
understanding and 
explore best practice 
in management and 
operation of an inland 
waterway system.

— — —
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River systems

Hazardous stretches 
especially in the upper 
reaches, sand bars 
and shallows occur 
in the river estuaries;         
Express boats, 
speedboats, logs and 
tugs with log-barges

Marine and Risk 
Traffic Analysis (MRTA) 
requirement for 
infrastructure construction 
within rivers

Unmarked 
wrecks and other 
submerged objects 
can be dangerous;            
Many stretches 
of river lack 
navigational aids 
and signage;           
Inclement weather 
can change 
sailing conditions 
very rapidly;                   
Routes, rapids, 
rocks, changing 
currents: tricky 
and hazardous 
navigation;                      
Risk of accidents: 
collisions; fast 
large boats create 
a wake that can 
overturn light 
boats.

The ability to 
design a good river 
systems

River system planners 
who have knowledge 
in safety and 
engineering

Education and awareness 
programme; Apply 
international performance 
standards in the 
development of efficient 
inland waterway transport; 
Consultation with local 
communities before 
starting a construction 
project; Alternative 
by-pass channels may 
be feasible in some 
instances, and navigation 
routes can be established 
and marked.

— — —

Terminals and jetties

Safe terminals 
and jetties are rare 
or non-existent;          
Poorly designed;           
Movement of 
passengers and cargo 
between land and boat 
is often precarious.

Design of adjustable 
pontoons with landing 
steps, safety equipment, 
lighting, and signage.

Standard 
operational 
procedures 
used take little 
account of safety;                   
Illegal jetties do 
not comply with 
regulations and 
may be difficult and 
risky to use

Standard terminal 
and jetty designs 
that can be 
used in Malaysia 
geographical area

Suitable terminals and 
jetty infrastructure 
that follows 
international standard 
level

Standard designs 
for construction and 
operation to suit varying 
conditions, with safety 
equipment and awareness 
training for frequent users, 
and proper lighting

— — —

Environmental safety

Lack of facilities at 
terminals for boats to 
discharge bilge water, 
sewage and solid 
waste.

Minimal equipment 
to handle basic 
environmental safety 
issues

Spillage of fuel 
and engine oil; 
abandonment 
of boat or other 
wreckage in the 
river; and loss 
of cargo on the 
river which, in the 
case of hazardous 
materials,

Fuel stored in the 
port are minimal; no 
specific place near 
the port and jetties 
to handle solid 
waste, discharge 
bilage water and 
sewage water

Increase the fuel 
storage capacity;    
Specific place near 
the port to handle 
waste

Increase the fuel storage 
capacity; Specific place 
near the port to handle 
waste

— — —
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— — —
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Enforcement

Exist but problematic 
since there is no one 
single authority that 
have power to prevent 
robbery and piracy; 
trafficking of migrant

Some safety and security 
regulations based on 
IMO conventions are 
adopted; Handled by 
law enforcement and 
armed forces; Boat/ship 
inspection by maritime law 
enforcement agency

Insufficient number 
of manpower;            
Lack of training 
among ship 
surveyors, 
inspectors and 
enforcement 
officers;                       
There is a need to 
regularly review 
and update rules 
and regulations;            
Lack of 
communication and 
cooperation among 
enforcement 
agencies

Lack of integration 
to control the 
enforcement issue 
in terminal and jetty

Station related 
officers in the 
terminals and jetties

Employ security armed 
forces on cargo vessels 
and station authority 
officers in terminals and 
jetties

— — —

Maritime crew

Maritime crews usually 
send locally / overseas 
for training for a big 
operators or no official 
training for small 
operators

Naval simulation-based 
training

Human error 
accounts for the 
majority of maritime 
casualties

Lack of training 
centre for maritime 
crew especially in 
Sabah and Sarawak

Training centre 
that can conduct 
training with 
respect of different  
types of maritime 
transportation

Open certified training 
centre regionally 
especially in Sabah and 
Sarawak

— — —

Ship and Port Security
Scanners in the port 
used by authority not 
up to date

Compliance with 
ISPS and ISM codes 
(IMO conventions);            
Coastal Surveillance 
System;                       
Harbour Defense System

Security of ship 
and port cannot 
be monitored 
sufficiently

Some of the safety 
equipment / system 
used in the ship 
and port are not 
up to date; Safety 
equipment / system 
expensive

Introduce a more 
comprehensive ship 
and port security 
procedures

Track data vessel accident 
record; Propose Cargo 
Security Initiative (CSI); 
security information of out 
coming port available in 
incoming port; Upgrade 
scanning facility

— — —

Maritime infrastructure 
and operations

Marine Traffic 
Risk Assessment 
(MRTA) requirement 
for infrastructure 
construction; IALA 
Waterway safety 
assessment;           
Route analyses from 
international shipping 
lanes right to the port 
limit; Empty containers 
being sent to our port.

3D modelling and design 
testing; Navigation 
Simulation Studies; Vessel 
Traffic Management 
Systems (VTMS); Ship & 
Cargo Simulation System

Cargo storage 
area not enough;            
Long turnaround 
time

Empty container 
issues is critical 
since it did not 
give much benefits 
to Malaysia; Long 
turnaround time 
is not competitive 
to our cargo 
transportation 
industry

Minimise the number 
of  empty containers; 
Shorten the 
turnaround period to 
stay competitive

Introduce a new policy on 
handling empty container 
issues; Shorten the 
turnaround period

— — —
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Maritime environment —

Marine Impact Analysis 
is a mandatory 
requirement for maritime 
project developments; 
Environmental Impact 
Assessment (DEIA) 
for environmental risk 
assessment

— — — — — — —

Ships/Boats design

Ships / boats design 
done by international 
organisation outside 
Malaysia

3D modelling and design 
testing; oil spill modelling

Design flaws 
cause some boats/
ships to sink;                                
Lack of regular 
maintenance

Some aspect of 
safety issues are 
not according to 
Malaysia situation

Introduce a more 
comprehensive ship 
/ boat design which 
suitable for Malaysia 
geographical 
conditions especially 
in Sabah and 
Sarawak

Ensure all vessels comply 
with safety standards;           
Regularly audit the ship / 
boats manufacturer

— — —
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