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Abstract
Purpose of review: For several years the public have been demanding for speed limits
on certain roads in Malaysia to be increased. Reasons usually given are that higher
speeds will shorten travel time, reduce fatigue among long distance drivers, more
consistent with the greater safety features in modern vehicles and presence of varying
speed limits on relatively short stretches of road.
The recurrence of these demands has prompted the Ministry of Transport to instruct
the Malaysian Institute of Road Safety Research (MIROS) to study this issue from an
empirical science-based perspective and advise the Ministry accordingly.
Speed limits and road safety: Research from around the world has consistently found
excessive speed to be a significant factor in crash causation and injury severity especially
for speeds ranging from 25 km/h to 120 km/h. Also, large speed differences between
the vehicles on a road also increase the likelihood of a crash occurrence. Crash
investigations by MIROS have revealed that speeding is related to 21% of crashes and
speeding significantly contributed to crash causation and fatalities. This is consistent
with trends in other countries.
How effective is speed limit change? Numerous studies from several countries have
consistently revealed that increasing speed limits on low and moderate speed roads had
no significant effect on vehicle speeds or on crash frequency, while a speed limit increase
on high speed roads like expressways was generally associated with higher traffic speeds
and more crashes and fatalities. Decreasing speed limits on low to moderate speed
roads was found to significantly reduce the number of fatal crashes.
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Factors, feasibility and cost: In deciding whether or not to change a speed limit, factors
from the following perspectives should be considered, in addition to their feasibility and
cost:
§

§

§

§
§

§
§

Type of road: Whether the road is low, moderate or high speed. Any increase in
speed limits on high speed roads are highly likely to result in more fatalities and
more severe injuries. Any proposal to increase speed limits on low to moderate
speed roads need to also consider the other factors below.
Road design and environment: How feasible would it be to upgrade road
geometry and crash barriers in order to raise the safety levels of these roads to
accommodate the possibility of greater crash risk? In addition, the cost of
reconstruction work would likely be very high.
Safety level of vehicles: Are most of the cars that the average Malaysian will
drive ‘crashworthy’ enough to adapt to incremental increases in speed limits? A
rough estimate of installing additional safety technologies in new vehicles to
ameliorate vehicle performance at higher speeds is about RM7,400 per vehicle.
Vulnerable road users: The type and amount of pedestrian traffic in the area
(for example schools and hospitals).
Road user behaviour: Studies have found that most motorists typically do not
change their driving speeds even when the speed limit is increased by 8 km/h –
24 km/h.
Air pollution: Optimum cruise speeds to minimise harmful emissions is probably
about 40 km/h – 50 km/h.
Fuel economy: Studies show that all cruising speeds at which fuel economy is
achieved is below 100 km/h.

Questionable speed limits in Malaysia: There are some situations where the speed
limits in these areas should be reviewed. An obvious example is the speed limit at school
zones which is currently limited to 30 km/h. Motorists tend to ignore this limit, especially
in rural areas, outside school hours and if the school is on a federal road. Other examples
are in this report. The answer is not a simple case of just increasing speed limits at these
areas. Rather, the situation needs to be studied in its entirely from all relevant
perspectives before a decision can be made.
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Conclusion: In conclusion, the public’s reasons for higher speed limits are not supported
by the vast amount of research done in this area, albeit in countries other than Malaysia.
In addition, even though increased speeds do not result in more crashes on low to
moderate speed roads, there are many other valid considerations which must be taken
into account in order to reach a balanced decision which will further the good of the
entire country and not just the specific desires of a section of the public.
Recommendation 1
With the exception of certain areas mentioned in Recommendation 2 below, speed
limits should remain unchanged for all types of roads viz. expressways, federal roads and
state roads as well as rural and urban roads for the following reasons:
§
§

§

§

§

More fatalities: Any increase in speed limits on high speed roads are highly likely
to result in more fatalities and more severe injuries.
Vulnerable road users: Even though research shows that increased speed limits
on low to moderate speed roads are unlikely to result in more fatalities or
crashes, any proposal to increase speed limits on these types of road needs to
also consider other factors such as whether there are high concentrations of
pedestrian traffic or slow moving vehicles on these roads, such as outside
schools or hospitals.
Logistics and high reconstruction costs: If increases in speed limits are to affect
long stretches of road and/or be in many areas of the country, the cost of
reconstruction work is likely to be high as it would be necessary to raise the
safety levels of these roads to accommodate the possibility of greater crash risk.
Vehicle safety technologies: Except for high-end luxury motor vehicles, cars
which most Malaysians will drive may not have a level of safety technology
sufficient to mediate the additional crash risk and injury severity which greater
travelling speeds impose. Currently it is unknown how many new passenger
vehicle models in Malaysia have sufficient safety technologies like Electronic
Stability Control, Intelligent Speed Adaption and Adaptive Cruiser Control.
No change in driver’s speed: Most motorists typically do not change their
driving speeds even when the speed limit is increased by 8 km/h – 24 km/h.
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Air pollution: Optimum cruise speeds to minimise harmful emissions is probably
about 40 km/h – 50 km/h.
Fuel economy: Studies show that all cruising speeds at which fuel economy is
achieved is below 100 km/h.

Recommendation 2
There are some situations where speed limits should be reviewed, for example at school
zones which currently have 30 km/h advisory speed limits. Motorists tend to ignore this
limit especially in rural areas, outside school hours and if the school is on a federal road.
The same situations occur in the vicinity of hospitals and mosques where high pedestrian
activities are observed. This limit should be made regulatory and enforced during certain
time periods for the following reasons:
1. Speed limit status: The current status is advisory which has no legal implication
on the road users if the advisory limit is violated.
2. Pedestrian activity: There is less or no pedestrian activity outside school hours
from 7.00 pm to 6.00 am on weekdays and during weekends and public holidays.
It is not necessary to apply this limit during these periods, as it causes
inconvenience to the road users as they are required to travel at a lower speed
even when there is no interruption from pedestrian activity.
Since this limit is enforceable at only a short section of road in the vicinity of school areas
during certain time periods, road users approaching such locations should be properly
informed. The current practice of having advanced warning signs when approaching
school areas can be adopted.
However, it should be noted that schools should not be located along high speed major
roads where there is high interaction between school children and high speed motorised
vehicles. Schools should be located within residential areas or along municipal roads
where vehicle speeds are low.
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Other examples are in this report. The answer is not a simple case of just increasing
speed limits at these areas. Rather, the situation needs to be studied in its entirety from
all relevant perspectives before a decision can be made.
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Introduction

Speed is an important factor in road safety. Speed affects the severity of a crash and risk
of involving in a crash. Several studies have shown that an increase in speed will result
in increase of crash severity and crash risk.
Since the advancement of vehicle technology, vehicles becomes faster and drivers tend
to drive faster. Hence, there are demands from the public for speed limit increase.
However, there is little change in road design such as the design speed for different type
of roads in Malaysia. In addition, human reaction time while driving and the ability to
withstand the forces during crash has not evolved much in the same period. Therefore,
further research need to be carried out before implementing new speed limit.

1.1

Background

For several years, there were public demand for speed limits on certain roads in Malaysia
to be increased. Various reasons have been proffered for these demands such as: higher
speeds would shorten travel time and reduce fatigue among long distance drivers,
slower speed limits are out-of-sync with the vehicles of today which have more safety
features than vehicles had at the time when speed limits were gazetted into traffic laws.
Previously, these discussions were considered and the relevant government agencies
responded that a speed limit increase would tacitly encourage speeding, which would in
turn negatively impact road safety, as speeding has traditionally been one of the key
reasons for road fatalities and increased crash severity.
Given the recurrence of this issue among the public and as there is now a government
research facility in road safety, namely the Malaysian Institute of Road Safety Research,

1
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the Ministry of Transport has requested that the issue of increased speed limits and road
safety be considered again, particularly from an empirical science-based perspective.

1.2

Aim and Objectives

The aim of this study is to advice the road authorities regarding the speed limit change,
whether it is safe to increase the speed limit.
The objectives of this study are as follows:
i.
ii.
iii.
iv.
v.

1.3

to identify the issues and concerns in respect of speed limits in Malaysian roads
advise the Ministry of Transport of the current issues
advise the Ministry on the road safety implications of reducing and increasing
speed limits
determine whether speed limits in Malaysia should be increased or decreased
and if so the criteria for that change
make recommendations in respect of whether there should be a change in
speed limits in Malaysia.

Duration

The topicality of the subject dictates that recommendations are required quickly. In
addition, there is a plethora of studies overseas from which helpful information can be
drawn. As such, a desktop study may currently be sufficient to provide the empirical
basis to settle this matter.
MIROS was thus given a couple of months to conduct this study and make
recommendations to the Ministry of Transport.

2
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Scope and Limitation

In this study, the road safety effects of the change of speed limits on all types of urban
and rural roads in Malaysia, specifically expressways, federal roads and state roads, will
be considered. The considerations will also factor in the three traditional perspectives
of the environment, vehicles and road users.
The limitation of the study is there was no primary data collection conducted, because
there was no permanent speed limit change on Malaysian roads during the course of
this study. Therefore, this study focused on international study of the effect of speed
limit change and the effect of speed to crash and injury risk.

1.5

Methodology

As mentioned above, expediency and the existence of international research dictates
and this will be a desktop study. There will thus be no primary data collection, at this
juncture.

1.6

Expected Output

A report based on currently existing data and research, which includes
recommendations to the Ministry will be delivered at the end of the study.

3

MRev No. 356

2.

A Review of the Effects of Changing Speed Limits on Roads in Malaysia

Overview of Speed Limits

In order to advise on whether speed limits should be changed, it is first necessary to
understand what speed limits are; why, when and if they are necessary; and what could
be expected of change to current speed limits. These are the aims and purposes of the
overview in this Chapter.

2.1

General Background

This section explains the speed limit.

What is a Speed Limit?
The desires of road users include elements such as speed, comfort, convenience,
economy and environmental compatibility1. While speed of travel has its benefits,
limitations of the road environment, the vehicle’s condition and the on-road skills of
motorists’ have made travelling on the road a challenging task. The result of not
resolving these limitations is road crashes, which claim an average of 1.2 million lives
every year worldwide2. Experience in many parts of the world have shown that major
reductions in road casualties can be achieved through actions such as wearing seatbelts
and safety helmets, obeying speed limits, preventing drunk driving, keeping vehicles in
roadworthy condition and providing safe road infrastructure.

Roger P. R., Elena S. P., & William R. M. (2004). Traffic Engineering Third Edition. Pearson Education
International pp. 205.
2 World Health Organization. (2009). Global Status Report on Road Safety. Geneva.
1
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Vehicle speed has been proven in many studies globally to be one of the main
contributors to the occurrence of a crash as well as to the severity of crash injuries.
Regulation of vehicle speeds is mainly through the posting of regulatory speed limit signs
on roads. Motorists travelling on road sections with regulatory speed limits must comply
with the posted limit, failing which they can be fined and charged in court.
In other words, road users must adhere to posted speed limits so that the risk of a crash
occurring and injury severity can be reduced. The effects of vehicle speed on crash risk
are discussed further in Chapter 3 of this report.

Types of Speed Limits
In addition to the different levels of speed limits represented by a numeral on a roadside
speed limit sign, there are also different types of speed limits around the world. Below
are examples of different types of statutory speed limits, speed zones and vehicle
specific speed limits.
A. Statutory limits and speed zones
In the United States of America (USA), there are two broad categories of speed limits3
viz.
§
§

Statutory speed limits (or the default limit); and
Speed zones.

Statutory speed limits can be further classified as (a) absolute limits and (b) prima facie
limits. Although both types have legal implications for the road user, prima facie limits
allow a person who is charged with driving over the speed limit to defend his actions.

3

According to the Federal Highway Authority, USA.

5

MRev No. 356

A Review of the Effects of Changing Speed Limits on Roads in Malaysia

Speed zones on the other hand are established by road authorities to regulate vehicle
speeds within the safe range as determined by an engineering study. This is usually done
at road sections where the statutory limits are not appropriate for the road, traffic or
land uses conditions4.
Other types of speed limit classifications can be seen in Australia i.e. they are:
§
§
§

General limits imposed by statute
Limits within speed zones; and
Limits applicable to particular classes of vehicle.

General statutory limits: Different general statutory limits are imposed on urban and
rural areas across the different states and territories.
Speed zones: Limits established for speed zones are imposed over particular lengths of
road, particular defined areas and/or for particular times of day where the statutory
limits are not appropriate. These include limits posted at school zones, areas where
traffic calming schemes are applied, local streets and undivided roads having direct
access from abutting development.
Class of vehicles: Considering the crash impact involving heavy vehicles, separate limits
are also applied to vehicles with large mass or other characteristics5.

4 Forbes,

G. J., Gardner, T., McGee H., & Srinivasan, R. (2012). Methods and practices for setting speed limits:
An informational report. Federal Highway Administration, Washington.
5 Donald D., & Cairney P. (1997). Higher open road speed limit: An objective assessment. Research report
ARR 298, ARRB Transport Research Ltd, Victoria.
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Purpose of Speed Limits
A. Design speed
One of the controls in designing a road is the design speed. This is the maximum safe
speed that can be maintained over a specific section of road when conditions are so
favourable that the design features of the road govern6.
The design speed governs the road alignment, sight distance, spacing of intersections
and a few other aspects which have direct effect on a driver’s ability to safely handle his
vehicle. A road designed to a certain speed has different design features compared to
another road with different design speed. Table 1 and 2 show the selection of design
speeds with respect to the different road design standards.
Therefore, there is a need to have different speed limits on different roads with different
design features to inform road users of the maximum or minimum speed at which they
can safely travel on that road.
Table 1 Selection of design speeds for rural roads7
Design
standard
R6
R5
R4
R3
R2
R1

6
7

Category of road
Expressway
Highway
Primary roads
Primary roads
Secondary roads
Secondary roads
Minor roads

Flat
110

Design speed (km/h)
Terrain
Rolling
Mountainous
100
80

100

90

70

90

80

60

80
60
50

60
50
50

50
40
30

American Association of State Highway and Transportation Officials, 1994.
Road Engineering Association of Malaysia, A Guide on Geometrics Design of Roads, 2002.

7
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Table 2 Selection of design speeds for urban roads8
Design
standard
U6
U5
U4
U3
U2
U1

Design speed (km/h)
Area type
II
90

III
80

70

60

60

50

60

50

40

50
40

40
30

30
30

Category of road
Expressway
Arterials
Collectors
Arterials
Collectors
Local streets
Collectors
Local streets
Local streets

I
100
90
80
80
70
70

Note:
Type I – Relatively free in road location with very little problems as regards land acquisition, affected
buildings or other socially sensitive areas.
Type II – Intermediate between I and III.
Type III – Very restrictive in road location with problems as regards land acquisition, affected buildings or
other sensitive areas.

B. Vulnerable areas
Setting a speed limit is also one of the main methods of regulating vehicle speeds,
especially at areas where the road environment could increase the risk of crashes.
Vehicle speeds on sub-standard curves, areas with high pedestrian activity, approaches
to lane restriction, sections with cross winds, ramps at interchanges, construction zones
and other areas which require drivers’ attention should be controlled through regulatory
speed limit.

8

Road Engineering Association of Malaysia, A Guide on Geometrics Design of Roads, 2002.

8
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C. Speed differentials
Besides prohibiting vehicles to be driven below or in excess of the safe speed limit, the
use of such limits is also to reduce the differences among each individual vehicle’s speed.
Many studies have shown that a traffic stream with large differences in the speed of
individual vehicles has increased risk of a crash9.
Though the aim of having the different types of speed limits is for the safety of the road
users, the practicality of each type determines when and where they will be adopted.
The methods for the setting the limit differ in each country but most often are based on
engineering studies and are subject to the function of the road.
Regardless of the different types of speed limits, they should be set to reflect the
behaviour of most road users who drive in an appropriate manner. Section 2.4 in this
Chapter discusses several methods or criteria commonly used in different countries for
the setting of speed limits.

Regulation of Speed Limits
A. Maximum speed limits
The maximum speed at which a vehicle is allowed to travel on a road is usually referred
to as the national speed limit of a country.
The posted speed limit sign typically erected on the roadside and/or at the median for
dual carriageway roads indicates the maximum legal allowable speed for a vehicle to
travel. This sign has a legally assigned numerical value to indicate the maximum speed
limit which applies on all roads unless it is stated otherwise.

Aarts L., & Van Schagen I. (2006). Driving speed and the risk of road crashes: a review. Accident Analysis
and Prevention, 38, 215 - 224.
9
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At some places the speed limit may be painted on the road surface and may appear at
regular intervals to remind the road user about the speed at which they should travel
along the road.
The speed zone ahead in some places is provided to restrict the speed limit and is usually
slower than the national speed limit; the speed limit reminder sign may be erected
earlier before the speed zone area, in order to warn the driver.
A driver who exceeds the maximum speed or speed limit can be penalised according to
their respective countrys’ law.
B. Minimum speed limits
Some countries have a minimum speed limit. This is only justifiable if there is evidence
that vehicles moving at low speeds impede the flow of traffic on any part of the highway
and they contribute to unnecessary lane changing or passing manoeuvres.
Having a minimum speed limit:
§

§

can contribute to better traffic flow since the differential in low and high speed
can be reduced, as have been reported in some studies (for example, West and
Dunn 1971 Hauer 1971; and Lave 198510);
helps prohibit slower vehicles from entering the highway. Whenever minimum
speed zones are used, the minimum posted speed should be within 5 mph (8
km/h) of the 15th percentile value.11

The same speed data used to determine the maximum speed limits is used to determine
the minimum speed limit.

as cited by V. Muchuruza, & R. Mussa. (2004). Speeds on rural interstate highways relative to posting the
40 mph minimum speed limit, Journal of Transportation and Statistics, Volume 7 Number 2/3.
11 Texas Department of Transportation, Procedures for Establishing Speed Zones (November 2006) cited in
the Methods and Practices for Setting Speed Limits: An Informational Report, FHWA report NoFHWA-SA12-004, April 2012.
10
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C. Variable speed limits
The variable speed limit is considered an Intelligent Transportation System that utilises
traffic, road and environmental inputs to determine the appropriate speeds at which
drivers should be travelling, given current roadway and traffic conditions. These
regulatory speeds are often displayed on overhead and roadside variable message
boards but sometimes portable message signs are also used12.
Countries like the United States and the United Kingdom, the Netherlands, Germany,
Australia and New Zealand have had trials of VSL since the 1960s. Based on the study by
Lee and Chung (2011) on VSL, traffic safety is expected to improve and conceivably
contribute to mobility.
Types of variable speed limits (VSLs): There are three different types of VSL which have
different effects on traffic flow. They are:
§
§
§

speed harmonisation;
speed buffering; and
speed reduction

Speed harmonisation: Speed differentials between vehicles and lanes can be achieved
through speed harmonisation, which results in a more stable traffic flow thus reducing
risk for primary crashes. Fewer crashes indicate less congestion and uniform traffic flow
can be maintained. Therefore, speed harmonisation improves a motorway’s
performance during peak periods13. This concept was first applied in 1983 during
experiments with the Dutch Motorway Control and Signalling System14.

Neudorff, L. (2003). Freeway management and operations handbook, US Dept. of Transportation, Federal
Highway Administration.
13 Rui Jiang, Edward Chung, Jinwoo (Brian) Lee. Variable Speed Limits: Conceptual Design for Queensland
Practice Australasian Transport Research Forum 2011 Proceedings 28 – 30 September 2011, Adelaide,
Australia.
14 Smulders, S. (1990). Control of freeway traffic flow by variable speed signs. Transportation Research Part
B: Methodological, 24, 111 - 132.
12
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Speed buffering: Speed buffering was designed primarily to ease congestion queuing and
traffic incidents. It initially detects the presence of traffic congestion or incidences at
downstream traffic and encourages upstream drivers to reduce their speed approaching
the congestion or incident locations through the activation of VSL upstream. This
provides enough space for upstream high speed vehicles to decelerate thereby reduce
risk of rear end collision15.
Speed reduction: When there is a change in environmental conditions such as adverse
weather conditions and/or poor road conditions, the speed reduction VSL adjusts speed
limit downwards so that drivers stay at the most appropriate speed. The speed reduction
VSL is designed to suit changes in environmental conditions by utilising weather data to
detect rain, temperature, fog and slippery surface conditions through multiple sensors
in the air and under the road. The speed limit can be modified manually or be fully
automated16.
D. Advisory speed limits
An advisory speed limit is lower than the maximum legal speed recommended for a
section of road. It is used where physical conditions of the road within a short section
require safe operating speeds which are lower than the maximum legal speed limit. It is
used where it is not feasible or desirable to adjust the legal speed for a short section of
road due to isolation of the feature that dictates the lower speed17.
Care should be taken in erecting the advisory speed signs. The regulatory speed limit
sign should not be erected too near the advisory speed sign as this could confuse drivers.

Rui Jiang, Edward Chung, Jinwoo (Brian) Lee. Variable speed limits: Conceptual design for Queensland
practice. infra.
16 Rui Jiang, Edward Chung, Jinwoo (Brian) Lee. Variable speed limits: Conceptual design for Queensland
practice. Australasian Transport Research Forum 2011 Proceedings 28 - 30 September 2011, Adelaide,
Australia.
17 Forbes G. J., Gardner T., McGee H., & Srinivasan R. (2012). Methods and practices for setting speed limits:
An informational report. Federal Highway Administration, Washington.
15
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Regulatory speed signs should not be located between an advisory speed sign and the
location to which the advisory speed applies.
One example of advisory speed limits is the School Speed Limit sign. It is used to indicate
the speed limit where a reduced speed zone for a school has been established (after an
engineering and traffic investigation) or when a speed limit is specified for such areas by
statute. The school zone speed limit is 30 km/h and should be gazetted by the road
authorities. This sign should be erected at a distance 200 m or not less than 150 m in
urban areas, and 230 m or not less than 180 m in rural areas or high speed highways, in
advance of a Children Crossing sign (WD15)18.
E. No speed limits
Countries such as Switzerland have imposed a 100 km/h speed limit on motorways and
rural roads. Prior to 1973 there was no maximum speed limit. In 1974 the limit was
increased to 130 km/h19.
Australia: In 1969, most Australian states had no speed limit on their rural roads. But as
of 2006, the Northern Territory is the only place in Australia and one of the few left in
the world that has no speed limit. In January 2007, a 110 km/h speed limit was
introduced for rural roads but four major highways, namely the Stuart, Arnhem, Barkly
and Victoria, which have speed limits of 130 km/h20.
Germany: The famous “no speed limit highway” in Germany, commonly referred to the
German superhighway or the Autobahn was constructed in the early 1920’s. The “no
speed limit” stretch forms half of the Autobahn network. 33% of the network has a

Arahan Teknik (Jalan) 2A/85, Standard Traffic Signs. Public Works Department Malaysia.
The duties of the Swiss Federal Roads Ofﬁce - ASTRA - Bundesamt". 2009.
20 The Sydney Morning Herald, November 6, 2006. Available at http://www.drive.com.au/Editorial/
ArticleDetail.aspx?articleID=21429. Accessed on 17 September 2012.
18
19
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permanent speed limit while 15% has a temporary speed limit due to weather and traffic
conditions21.

Cross Jurisdictional Comparison of Speed Limits
Speed limits are commonly set by the legislative bodies of national or local governments.
The speed limit sign shown on roads can be in miles per hour or in kilometres per hour
and the symbol differs from country to country.
Besides defining the maximum and/or minimum desirable travelling speed of vehicles,
speed limits are also used for road safety purposes and in certain countries may also be
used to reduce negative environmental impact, increase fuel use efficiency and even to
satisfy the wishes of local communities.
A. United Kingdom
In the United Kingdom (UK), the government sets the national speed limits and where
national limits are inappropriate, the traffic authorities are responsible for introducing
local speed limits. The Highway Agency is the traffic authority for major roads and
motorways and for local roads the traffic authority is the local highway authority22.
Speed limits in the United Kingdom are shown on signs in miles per hour (mph). Speed
limits can be found in the Highway Code. Clause 124 of the Code stipulates that a driver
must not exceed the maximum speed limits for the road and for specific types of
vehicles. In Table 3 is a summary of the various speed limits in the UK, which are based
on road and vehicle type.

European Transport Safety Council, February 2008. Speed fact Sheet, German Autobahn: The Speed Limit
Debate. http://www.etsc.eu/documents/Speed_Fact_Sheet_1.pdf, access on 17 September 2012.
22 http://www.direct.gov.uk/en/HomeAndCommunity/WhereYouLive/StreetsParkingCleaningAndLighting/
DG_10028438
21
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Table 3 National speed limits in the UK by road type and vehicle type
Type of vehicles
Cars and motorcycles
(including car-derived vans up
to 2 tonnes maximum laden
weight)
Vehicles towing caravans or
trailers (including cars,
motorcycles, goods vehicles
up to 7.5 tonnes maximum
laden weight)
Buses, coaches, minibuses up
to 12 metres (39 ft). Goods
vehicles up to 7.5 tonnes
maximum laden weight
Goods vehicles over 7.5
tonnes maximum laden
weight

Built-up
area*

Speed limit
Single
Dual
carriageway carriageway

Motorway

30 mph
(48 km/h)

60 mph
(97 km/h)

70 mph
(113 km/h)

70 mph
(113 km/h)

30 mph
(48 km/h)

50 mph
(80 km/h)

60 mph
(97 km/h)

60 mph
(97 km/h)

30 mph
(48 km/h)

50 mph
(80 km/h)

60 mph
(97 km/h)

70 mph
(113 km/h)**

30 mph
(48 km/h)

40 mph
(64 km/h)

50 mph
(80 km/h)

60 mph
(97 km/h)

* The 30 mph limit usually applies to all traffic on all roads with street lighting unless signs show otherwise.
** 60 mph (96 km/h) if articulated or towing a trailer.

Clause 125 of the Highway Code,23 provides that speed limits are the absolute maximum
speed and not necessarily safe to drive at without consideration of surrounding
conditions and that speed should always be reduced under the following conditions:
•
•

the road layout or condition presents hazards, such as bends;
sharing the road with pedestrians, cyclists and horse riders, particularly children,
and motorcyclists;

The Highway Code UK, accessed 19 September 2012 at
http://www.direct.gov.uk/en/TravelAndTransport/Highwaycode/DG_070304.
23

15

MRev No. 356

•
•

A Review of the Effects of Changing Speed Limits on Roads in Malaysia

when weather conditions make it safer to do so; and
driving at night as it is more difficult to see other road users.

B. Europe
There are differences in the approaches and methods of setting the speed limit by
countries of the European Union.
National governments determine the national speed limit for different road types as well
as the exceptions to the application of the general limits. The decision on what type of
speed limit applies for a specific road or stretch of road is under the jurisdiction of the
road authority and the decision made must be consistent with the national speed limit
framework. This gives freedom to the local or regional road authorities in determining
the appropriate speed limit to be applied within their jurisdiction.
Setting the speed limit close to the 85th percentile vehicle speed is a common approach
to determine the most appropriate speed limit for a particular road or road section. It
shows that 85% of the vehicles are travelling below the 85th percentile speed.
It is necessary to ensure the speed limit set represents the safe speed and is a credible
limit for the majority of the drivers by considering the road and traffic characteristics in
the speed limit analysis.
Speed limits in the European Union are in kilometres per hour. The general speed limit
in member states is mostly 50 km/h for urban roads and 80 km/h or 90 km/h for rural
roads. The speed limit for most motorways is 120 km/h or 130 km/h. There are speed
limits that differ from this general limit; for instance, the 30 km/h zones in residential
areas which are well known and widely applied in other countries.
In Germany, there is no general speed limit for motorways; only a recommended speed
of 130 km/h. Therefore, many sections of German motorways have a local posted speed
limit ranging from 80 km/h to 130 km/h for safety and environmental reasons.

16
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In the Netherlands, motorway sections have permanent speed limits set lower at 80
km/h or 100 km/h aiming to reduce air and noise pollution, especially on roads that are
adjacent to residential areas24.
Table 4 lists the speed limits adopted in Europe (see Figure 1 for a pictorial
representation).

Figure 1 Speed limits in European countries (Source: http://melpor.hubpages.com/hub/DoDriving-Faster-Really-Save-Time [Retrieved 15 October 2012])

European Commission, Road Safety, Speed Limit, Current Speed Limit Policies.
http://ec.europa.eu/transport/road_safety/specialist/knowledge/speed/speed_limits/current_speed_limi
t_policies.htm, accessed 20 September 2012.
24

17

MRev No. 356

A Review of the Effects of Changing Speed Limits on Roads in Malaysia

Table 4 Posted speed limits of several European countries25 (as at 2008)
No.

Country

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Austria
Belgium
Bulgaria
Cyprus
Czech Republic
Estonia
Finland
France
Germany
Greece
Hungary
Ireland
Italy
Latvia
Lithuania
Malta
Netherlands
Poland
Portugal
Romania
Slovakia
Slovenia
Spain
Sweden

Urban roads
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
60
50
50
50

Maximum speed limit (km/h)
Rural roads
Highways and motorways
100
100
90
120
90
90 - 130
80
100
90
130
90
90
80
80 – 100
90
130
90
130 – Recommended
90
130
90
130
80
100
90
110 – 130
90
110
90
130
80
NA
90
120
90
130
90
90 – 100
50
90
90
130
90
130
90
100
70
90

Speed Limit Laws and Enforcement in Countries in the World Health Organisation’s European Region,
2008, European Status on Road Safety.
25
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C. United States of America
The speed limit in the United States of America differs from state to state as it is under
the responsibility of state and local governments. Based on engineering and traffic
investigations, state and local governments may increase or decrease their speed limit
on their respective state and highways under their jurisdiction.
In the Uniform Vehicle Code is a basic rule regarding speed limit setting and it has
imposed the statutory speed limit of 55 mph for locations other than urban districts and
35 mph for urban district locations26. This Code is a set of model traffic laws developed
by the National Committee on Uniform Traffic Laws and Ordinances. This committee
comprises of members from state and government and some related agencies27.
In Figure 2 is an overview of maximum speed limits – in miles per hour (mph) – for each
US state. Table 5 lists the speed limits based on area type.

Uniform Vehicle Code. www.nhtsa.gov/people/injury/enforce/speedlaws501/uvcspeep.pdf. Accessed 20
September 2012.
27 Methods and Practices for Setting Speed Limits: An Informational Report, FHWA safety Program, April
2012.
26
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Figure 2 Maximum speed limits in the United States of America 28

Table 5 below shows the speed limit on rural freeways to be between 50 mph or 80 km/h
(i.e. Puerto Rico) to 85 mph or 130 km/h (i.e. Arizona).
For urban freeways, the speed limit ranges from 35 mph or 60 km/h (i.e. New York) and
75 mph or 120 km/h (i.e. New Mexico). The same speed limit range applies to divided
rural roads for example, in states like Guam and Texas.
For the undivided rural road, the speed limit is between 25 mph or 40 km/h (i.e. New
Mexico) to 75 mph or 120 km/h (i.e. Texas).
For residential areas, the speed limit is as low as 10 mph or 15 km/h (i.e. Louisiana) and
can go as high as 55 mph or 90 km/h (i.e. New Mexico).

28

Albalate, D., & Bel, G. Speed limit laws in America: Economics, politics and geography. Research
Institute of Applied Economics. Working Paper 2010/02. Retrieved 22 September 2012.
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Table 5 State or territory speed limits (mph) in the USA29
Freeway
(rural)
70

Freeway
(urban)
60

Divided
(rural)
65

Undivided
(rural)
35 – 55

Alaska

65

65

65

50 – 65

20 – 25

Arizona

75

65

65

65

15 – 25

California

70

55 – 65

60 – 65

50 – 65

25 – 30

Colorado

65 – 75

55 – 65

65

35 – 65

20 – 35

Connecticut

65

45 – 55

55

45 – 55

20 – 40

Delaware

65

50 – 55

55

50

20 – 35

Florida

70

55 – 65

65

55 – 60

10 – 30

Georgia

70

55 – 65

65

55

25 – 45

Hawaii

55 – 60

50

45

45

25

Idaho

75

65

65

50 – 65

20

Illinois

65

55 – 65

65

55

20 – 30

Indiana

70

50 – 65

60

55

20 – 30

Iowa

70

55 – 65

65

45 – 55

25

Kansas

75

65

65 – 70

55 – 65

20 – 30

Kentucky

70

50 – 55

55

55

25 – 45

Louisiana

70 – 75

60

65

45 – 55

10 – 45

Maryland

65

55 – 65

55

50 – 55

15 – 25

State or territory
Alabama

Residential
15 – 25

Wikipedia, http://en.wikipedia.org/wiki/Speed_limits_in_the_United_States. Accessed 22nd September
2012
29
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Massachusetts

65

55

55

55

20 – 30

Michigan

70

55 – 70

55 – 65

55

25

Minnesota

70

45 – 65

55 – 65

55 – 60

30

Mississippi

70

60 –70

65

55

25

Missouri

70

45 – 65

55 – 70

55 – 65

20 – 25

Montana

75

65

70

55 – 70

15 – 25

Nebraska

75

60

65

50 – 65

25

Nevada

75

60 – 65

65 – 70

55 – 70

15 – 25

New Hampshire

65

55

55

35 – 55

20 – 30

New Jersey

65

55

55

30 – 55

15 – 35

New Mexico

75

65 – 75

65 –70

25-65

15 – 55

New York

65

35 – 55

55

55

15 – 45

North Carolina

70

60 – 65

65 – 70*

55

20 – 35

North Dakota

75

55 – 75

70

40-70

15 – 55

Ohio

65 – 70

55 – 65

55 – 65

55

20 – 35

Oklahoma

70 – 75

55 – 65

60 – 70

45 – 65

25

Oregon

65

50 – 60

55

55

20 – 25

Pennsylvania

65

55 – 65

55

40 – 55

15 – 35

65

55

55

50

20 – 25

South Carolina

70

60

60

55

30

South Dakota

75

55 – 75

65 – 70

35 – 65

15 – 45

Tennessee

70

55 – 70

65

35 – 55

30

Rhode Island

22
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Texas

75 – 85

55 – 75

70 – 75

30 – 75

15 – 55

Utah

75 – 80

65

65

65

20 – 35

Vermont

65

55

55

50

Virginia

65 – 70

55 – 65

55 – 60

55

15 – 35

Washington

70

60

65

50 – 65

20 – 50

West Virginia

70

60 – 65

65

55

15 – 55

Wisconsin

65

55 – 65

55 – 65

55 – 65

15 – 35

Wyoming

75

65

65

65

D. Australia
Being a federation, and without federal legislative power regarding road transport, road
rules in Australia are set by each of the eight state and territories in the country.
Table 6 Speed limits for states and territories in Australia
State/Territory

Highest speed
zone (km/h)

Rural
areas
(km/h)

Built-up
area
(km/h)

School zone
(km/h)

Australian Road
Rules30

Number on
speed limit sign

100

50

25 km/h, 40
km/h or the
number on
the sign.

Australian Capital
Territory31

Number on
speed limit sign

100

50

40

as at 5 March 2012, accessed 5 October 2012 at http://www.legislation.act.gov.au/ni/2010-113/current/
pdf/2010-113.pdf
31 Road Transport (Safety and Traffic Management) Australian Road Rules Incorporation 2010 (No.1)
accessed 5 October 2012 from http://www.legislation.act.gov.au/ni/2010-113/current/pdf/2010-113.pdf
30
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New South Wales32

11033

100

50

40 on all
roads

Northern Territory
of Australia

130

110

6034

40

Queensland35

100

100

50

South Australia36

110

10037

50

Victoria 38

100

100

50

Western Australia39

110

110

50

40 on roads
70 km/h or
less.
60 on roads
80 km/h and
some 90/100
km/h
25 on roads
60km/h or
less
40 on roads
70 km/h or
less 60 km/h
on roads of
80 km/h or
more
40 on roads
70 km/h or

NSW Centre for Road Safety, (2011), New South Wales Speed Zoning Guidelines, Road Traffic Authority,
New South Wales Government.
33 "Driving". New South Wales Government. Roads and Traffic Authority at http://www.rta.nsw.gov.au/
rulesregulations/internationalinterstate/driving.html. Accessed 5 October 2012.
34
(pdf) Road Users' Handbook. Northern Territory Government. ISBN 1-920772-83-9.
http://www.nt.gov.au/transport/mvr/licensing/publications/handbook/handbook.pdf. Accessed 5 October
2012.
35 Queensland Transport Operation (Road Use Management) Act 1995.
36 http://www.dpti.sa.gov.au/roadsafety/safer_speeds/speed_limits_and_penalties
37 The Driver’s Handbook. Government of South Australia. pp, 42 – 43. Retrieved 5 October 2012 from
http://www.transport.sa.gov.au/publications/reg_licence_permits.asp#drivershandbook
38 http://www.vicroads.vic.gov.au/Home/SafetyAndRules/SafetyIssues/Speed/VictoriasSpeedLimits.htm
39 Road Traffic Code 2000, Western Government Australia. Retrieved 5 October 2012 from
http://www.austlii.edu.au/ au/legis/wa/consol_reg/rtc2000113/
32
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Tasmania

11040

100

50
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less. 60 km/h
on roads of
80 km/h or
90 km/h
40 on roads
70 km/h or
less.
60 on roads
80 km/h or
more.

The Australian Road Rules, first published in 1999 by the National Road Transport
Commission, was an effort to achieve common road rules throughout Australia. The
Australian Road Rules have no legal effect as they are model rules only. However, they
do form the basis of the road rules of each of the states and territories.
In Table 6 is a list of speed limits according to the national, state and territories road
rules. Note that the Northern Territory and Western Australia do not completely follow
the model national Australian Road Rules.
E. New Zealand
Under the Land Transport Rules New Zealand41, the speeds which generally apply to
roads in New Zealand are as below unless there is sign stating otherwise:

Max Cameron (October 2009). "Economic Evaluation of the Introduction of Lower Rural Default and
National Highway Speed Limits in Tasmania. Table 1: State Road Network roads designated for speed limit
reductions. Traffic parameters and mean speeds for each road category.". Monash University Accident
Research
Centre
at
http://www.transport.tas.gov.au/__data/assets/pdf_file/0005/52997/
Safer_Rural_Travel_Speeds_Economic_Evaluation_-_Final_Report.pdf. Retrieved 10 October 2012.
41 Setting of Speed Limits, Land Transport Rule (2003), Rule 54001, Published by Land Transport Authority
of New Zealand.
40
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100 km/h is the general speed limit on rural motorways and main rural roads,
where the level of roadside development is at minimum and the land use
includes agricultural, market gardening, forestry and small settlements.
A 90 km/h speed limit may apply to a rural road where the operating conditions
of the road require a lower speed limit than the general rural speed limit of 100
km/h42
An 80 km/h speed limit may be installed in sections of arterial roads through
rural land areas where it would not be safe for traffic to travel at 100 km/h; high
traffic flow (more than 10,000 vehicles/day) of local and through traffic,
frequent turning movement, considerable presence of cyclists, schools or
pedestrians.
70 km/h in areas or intermediate roadside development such as small country
towns, urban fringe areas (change from rural to urban limit) or in single sided
development areas. It may also be used as a buffer between a 100 km/h and 50
km/h section along sections that have sufficient roadside development.
A 60 km/h speed limit may apply in urban areas on arterial routes.
50 km/h in urban areas where the urban speed limit indicates that drivers can
expect to encounter vehicles that are turning, slowing, stopping or parking,
pedestrians, cyclists and heavy vehicles.
A 20, 30 or 40 km/h speed limit may be set for local roads or minor collector
roads in urban traffic areas where the speed limit 50 km/h is not justified. It is
not suitable to use 20, 30 or 40 km/h speed limits for roads serving significant
collector or arterial function.
10 km/h may be installed in shared zone areas where vehicles are required to
give way to pedestrians43

Clause 6.3 (2), Section 6, Land Transport Rule: Setting of Speed Limit 2003, Rule 54001.
Land Transport Rule, Setting of Speed Limit Amendment 2005, Rule 54001/1, Land Transport New
Zealand.
42
43
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F. Japan
Typical speed limits in Japan are 80 km/h to 100 km/h on expressways44. In urban areas,
the speed limit is set between 30 km/h to 50 km/h. A 60 km/h speed limit generally
applies in the suburbs and on main roads45.
Speed limits in Japan are different from most countries46 in that:
•
•

2.2

Urban limits are set by zoning rather than statute and there is no separate urban
limit,
Speed limit of 40 or 50 km/h outside urban areas is common even for divided
highways outside of urban areas.

Speed Limits in Malaysia

Similar to other countries, Malaysia’s speed limits are set on the basis of the type of road
and the type of vehicle travelling on that road.
National Speed Limits are speed limits applicable on Malaysian expressways, federal
roads, state roads and municipal roads. They came into force in 1989 pursuant to the
National Speed Limit Order 1989, enacted under powers conferred by the Road
Transport Act 1987.
The Motor Vehicles (Speed Limit) Rules 1989, also enacted under the Road Transport
Act, prescribe that no motor vehicle can be driven on any road at a speed in excess of
the speed set out in the Rules for that type of vehicle.

http://www.japan-guide.com/e/e2022.html, and http://www.hkd.mlit.go.jp/topics/toukei/chousa/
h20keikaku/e/e25_31.pdf. Accessed on 23 September 2012
45 http://www.hkd.mlit.go.jp/topics/toukei/chousa/h20keikaku/e/e25_31.pdf. Accessed on 23 September
2012.
46 Wikipedia http://en.wikipedia.org/wiki/Speed_limits_in_Japan, Accessed on 23 September 2012.
44
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2.2.1 Speed Limits According to Road Type
The National Speed Limit Order 1989 provides that the speed limit on highways is 110
km/h and 90 km/h for other roads. Expressways or tolled roads has the 110 km/h speed
limit in rural areas. For urban expressways, the speed limit can be 90 km/h or 80 km/h
depending on the type of development on the road side along the expressway. For high
density and less clear zone areas the speed limit is 80 km/h.
The other types of roads are federal and state roads, where no tolls are charged. Federal
roads are roads which connect most big towns in the country and across the states in
Malaysia. The speed limit for federal roads and state roads is 90 km/h and 80 km/h
respectively. The speed limit for town areas is 60 km/h. At school areas, the speed limit
is much lower i.e. 30 km/h. In residential areas, the speed limit is 40 or 50 km/h.

2.2.2 Speed Limits According to Vehicle Type and Road Type
As mentioned above, speed limits are also dictated by the type/class of vehicle likely to
use the road. In addition, speed limits based on vehicle type are further varied according
to the type of road the vehicle is travelling on. Table 7 is a summary of the speed limits
in Malaysia determined by vehicle class and the type of road. This summary is from the
Motor Vehicles (Speed Limit) Rules 1989.
Table 7 Speed limits in Malaysia according to road and vehicle type
Class of vehicle

1.

28

Motor vehicles with pneumatic tyres on all wheels:
a. Passenger vehicles i) Having a seating capacity up to 12 persons
including driver and used for hire or reward.

Maximum speed (km/h)
Roads described in
the National Speed
Limit Order 1989

Other roads

110

90
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ii) Having a seating capacity of more than 12
persons including driver
iii) When drawing a trailer
iv) Motor van
b. Goods vehicles (rigid or articulated) i) Without a trailer or semi-trailer with maximum
permissible laden weight not exceeding 7,500
kgs.
ii) Without a trailer or semi-trailer with maximum
permissible laden weight exceeding 7,500 kgs.
iii) When drawing a trailer or semi-trailer, excluding
a trailer drawn by a land tractor
iv) 3 wheelers including motorcycles with side cars
c. Recovery trucks, mobile cranes and other mobile
machinery, vehicles drawing mobile machinery
trailers or semi-trailers
d. Land tractors with or without a trailer

2.

3.

2.3
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90

80

80
90

70
80

90

80

80

70

80

70

70

60

80

70

50

40

Half the speeds
specified in
paragraph 1 above.

Half the
speeds
specified in
paragraph 1
above.

20

20

Motor vehicles fitted with solid rubber tyres.

Motor vehicles not fitted with either pneumatic tyres or
with solid rubber tyres

Regulation of Speed Limits in Malaysia

This section discuss about the regulation and enforcement of speed limit in Malaysia.
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Policy & Regulatory Bodies
As mentioned above, under the Road Transport Act 1987, it is an offence for any driver
to drive at a speed exceeding the speed limit imposed for a specified type of vehicle. The
speed limit in this context refers to both the:
a) Limits as specified under the Road Transport Rules and
b) Those specified in the Gazette for different types of road (usually posted on the
road).
The first type is referred to as the national speed limits, which are applicable to all roads
by default unless at sections signed with a lower limit. The second type refers to those
limits set lower than the national speed limits, which are often due to reasons related
to the road conditions and its environment.
The national speed limits are regulated by the Ministry of Transport, whereby the
Minister may prescribe a national speed limit for vehicles of any class on all roads in
Malaysia. The powers conferred by Section 66 of the Road Transport Act to the Minister
allows for rules to be made specifying a maximum speed limit for each class of vehicle
on two categories of road, namely:
a) Roads described in Schedule to National Speed Limit Order 1989; and
b) Roads other than those specified in (a).
The highest speed limit set as the national speed limit is 110 km/h, applicable to
passenger vehicles having a seating capacity not exceeding twelve persons travelling on
road sections as described in Schedule to the National Speed Limit Order 1989, consists
of certain sections of the expressways.
The Road Transport Act also provides the power to other road authorities who may by
order published in the Gazette, set the speed limits for roads under their jurisdictions.
However, these limits must not exceed those set as national limits as discussed above.
These limits are often set based on engineering judgments indicating a lower safe speed
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owing to factors related to the road environment and traffic conditions. The Road
Transport Act empowers the Minister of Works, the State Government, the Director
General of the Malaysian Highway Authority and the local government to set the speed
limits on federal roads, state roads, expressways and municipal roads respectively.
These limits are usually posted on the roads.

Enforcement
The enforcement of speed limits is under the purview of government authorities and
agencies to determine if vehicles travelling on roads are adhering to the speed limits on
roads and highways. The improvement of road safety is the primary purpose of speed
limit enforcement although the general public and special interest groups around the
world have often maintained that enforcement is in truth more a revenue generating
exercise than a road safety one.
However, meta-analyses of studies have found that speed limit enforcement does
reduce traffic fatalities and injuries.47
Studies show a relationship between the difficulty of enforcement and how speed limits
are set. A report by the American Association of State Highway and Transportation
Officials or AASHTO, stated that speed limits set below the “reasonable and prudent
speed perceived by the public are difficult to enforce, produce non-compliance,
encourage disrespect for the law, create unnecessary antagonism [for] law enforcement
officers and divert traffic to lesser routes”.48
Driving at speeds in excess of the national speed limit is a compoundable offence under
the Road Transport Act 1987. Although the police, Road Transport Department, Kuala
Wilson C, Willis C, Hendrikz JK, Le Brocque R, Bellamy N (2010). "Speed cameras for the prevention of
road traffic injuries and deaths". Cochrane Database of Systematic Reviews 2010 (11): CD004607.
doi:10.1002/14651858.CD004607.pub4. PMID 20927736
48 "AASHTO Policy Resolution: The National Statutory Speed Limit". American Association of State Transport
Highway Officials. 19 April 1994. Retrieved 1 October 2011.
47
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Lumpur City Hall, the Putrajaya Corporation, the Malaysian Highway Authority and the
local government have the power to compound traffic offenders, only the first two
authorities have the power to fine those driving over the speed limit. The rules
associated with this were made by the Minister of Transport and took effect in 2003.
Section 69(1A) states that those who fail to obey the national speed limit are guilty of
an offence, and the offence is compoundable under the rules.
The most common approach used in detecting this offence is through speed
measurement at locations believed to be prone to speeding, or at certain road sections
where the crash history shows high prevalence of speeding. A speed detector or more
commonly called the ‘speed gun’ is used to measure vehicle speeds to identify vehicles
travelling above the speed limit. According to reliable sources, tolerance of 5 to 10 km/h
is usually ‘given’ to motorists found exceeding the posted limit.
For example, a vehicle driven between 110 and 120 km/h will not be considered as
exceeding the speed limit and hence no summonses will be issued. The summonses are
either handed to the identified offenders at site (at road blocks) or posted to the car
owner’s postal address.
Another enforcement approach being adopted recently is the Automated Enforcement
System. As the name suggests, it is an automated system whereby the detection of
offenders is done through a speed camera installed at site. Unlike the conventional
approach, no personnel are required to be deployed at site during enforcement
activities. Vehicle speeds are detected by the camera (acting as a speed gun) and the
photos will be taken of vehicles going above the specified limit set in the camera. The
information will be sent to the Road Transport Department, where officers will have to
verify the information before compounds are sent by post.
When a driver is caught committing the offence, he or she would be offered a maximum
compound of RM300. Usually the offer will remain in force for a specified period, after
which legal action will be taken if no payment is received. This is usually done by serving
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a notice to the driver to appear before the nearest Magistrate at a specified time and
date.

2.4

Setting Speed Limits

In this subsection is information of how speed limits are set around the world and how
speed limits are set in Malaysia.

2.4.1 How Speed Limits are Set
As mentioned earlier in this report, speed limits are set to ensure a reasonable and safe
operating condition among road users by controlling the maximum or minimum speeds
at which they travel on roads. However, this is only effective if most road users comply
with the speed limit, which at times is not properly set.
Besides consideration from the engineering perspective, the behaviour of most road
users driving in a reasonable manner should also be taken account of when setting the
speed limit. This is especially important to ensure a reasonable basis for enforcement to
avoid unnecessary public contest against the authorities.
Thus, a proper speed limit is usually:49
§
§
§

related to crash risk;
fair in the context of traffic law; and
accepted as reasonable by the majority of road users.

Forbes G. J., Gardner T., McGee H., & Srinivasan R. (2012). Methods and practices for setting speed limits:
An informational report. Federal Highway Administration, Washington.
49
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Generally, the setting of statutory speed limits and other regulatory speed limits are
done after considering the ability of the vehicle and driver, as well as the conditions of
the road environment in providing a reasonable travelling experience.
Whilst the statutory speed limits are set to be in effect over all roads of uniform
categories, other regulatory speed limits are set to advise road users what their safe
speeds are at locations or zones with safety issues that require travel speeds lower than
the statutory limits.
The setting of the latter would require engineering studies and investigations, whereby
existing road and traffic data and also crash data are used in deciding the appropriate
speed limit. Some approaches may require the use of information such as vehicle
operating costs and costs linked to pollution to the environment.
Most of the time, a lower speed limit is required because of factors such as changes in
land use, changes in road geometry, crash occurrence and high violation rates. However,
there may be instances where a higher speed limit is demanded by the public or when
high violation rates exist. In every case, deciding on a new speed limit will require
examination into the existing situation. There are different methods used to set speed
limits and they vary across different countries. Table 8 summarises the methods adopted
in several developed countries.
Different methods in setting speed limits have their respective advantages and
disadvantages. The choice of method depends on the authorities in the different
jurisdictions. In principle, factors such as road function (which determines the design
features), traffic operating characteristics and crash history are used in the process of
setting the limit. These factors are fundamental because they reflect the safe speed at
which a vehicle can travel, the behaviour of most of the road users and more importantly
evidence of crash due to inappropriate vehicle speed.
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Table 8 Methods in setting speed limits in various countries50
Method

Operating
speed

Road risk

Expert
system
approach

Country

Principle

Advantages

United
States

Based on the 85th
percentile speed, and
adjusted based on road
and traffic conditions
as well as crash history.

Reflects the actual
travel speeds by
most road users,
thus less burden on
enforcement.

Canada,
New
Zealand

Based on the function
of the road and/or
adjacent land use, and
adjusted based on road
and traffic conditions
as well as crash history.

The speed limit is
aligned with the
design of the road.

United
States,
Australia

Based on a computer
program which utilises
judgment and
behaviour of speed
limit experts.

Provides
consistency in
setting speed limits
within a jurisdiction.

Based on minimization
in the total societal
costs of transport such
as travel time, vehicle
operating costs, road
crashes, traffic noise,
air pollution etc.

The speed limit
takes account of the
impacts on society.

Based on crash types
that are likely to occur,

Places high priority
on road safety.

Optimization
approach

Injury
minimization

50

Sweden,
Netherlands

Disadvantages
Drivers may not
be able to
decide on the
most
appropriate
travel speed.
Resulted in
speed limits that
are well below
the 85th
percentile
speeds, hence
increased
burden on
enforcement.
Rely on output
from the system
without critical
review of the
results.
Prediction
models may be
difficult to
develop and are
subject to
controversy
among
professionals.
May not be
accepted as

Methods and practices for setting speed limits: An informational report, 2012.

35

MRev No. 356

A Review of the Effects of Changing Speed Limits on Roads in Malaysia

impact forces that
result and the
tolerance of the human
body to withstand
these forces.

appropriate as it
is based solely
on road safety
aspects.

2.4.2 Setting Speed Limits in Malaysia
Like other countries, and as mentioned earlier, non-compliance with speed limits on
Malaysian roads and expressways is an offence under the Road Transport Act 1987, for
which the penalty is a fine.
Introducing speed limits is essentially a precautionary measure to ensure road safety.
Until today, there has been no consensus among practitioners around the world on the
method and technique to be used in setting a safe speed limit.
There are, however, a few guidelines available on the methods and techniques that
could be used to set the speed limit. In Malaysia, there is a Guideline for the Selection
of Speed Limits produced by the Public Works Department. These guidelines are only
applicable to roads other than tolled roadways. The guidelines are also to be used for
the selection of local speed limits where its imposition is necessary for road safety
reasons51.
In applying the guidelines, the procedures listed below should be followed:
a) The engineer should identify the section(s) of road where local speed limits are
required. The advice may come from the National Road Safety Council, local
traffic advisory committee, police or request from public.
b) The minimum distance of a speed limit zone shall be 1 km and not normally
exceed 3 km.

51

Guideline for selection of speed limit (Public Works Department Malaysia, or JKR)
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c) Evaluation of speed limits shall follow the procedures as set out in the
“Explanatory Notes” of Table 9 below. The selected speed limit shall be the
lowest based on the criteria as shown in Table 10.
d) Any speed limit that is to be imposed must be reduced by 10 km/h if the selected
speed limit exceeds 70 km/h for roads with average shoulder width of less than
2 metres.
e) Zones with varying local speed limits shall only be designated if separated by a
distance not less than 2 km where only the national speed limit applies.
f) Where a school, hospital or mosque fronting the road exists within the intended
speed limit zone, an advisory sign indicating 50km/h shall be installed before the
intended speed limit sign, in accordance with current Public Works Department
(JKR) Standards. However, this only applies to zones with selected speed limits
exceeding 50 km/h.
g) If there are complaints received after the speed limit is imposed, Road Branch
(Cawangan Jalan), Head Quarters of Public Works Department (JKR) should be
contacted to carry out a spot speed study on site. Appropriate adjustment, if
found appropriate, (positive or otherwise) would then be done based on the 85th
percentile speed determined.
Additionally, the selected speed limit shall be increased by 10 km/h for a divided road.
However, this is subject to a 90 km/h maximum speed limit, which is the national speed
limit.
Table 9 Explanation of the criteria for selection of speed limit
Item
A
B
C

Explanatory notes
ROAD CURVATURE, R should normally be obtained from design or as-built drawings.
Otherwise, it should be obtained from survey done on site.
LANE WIDTH, W should be accurately measured on site.
PEDESTRIAN TRAFFIC, P
a) should include those crossing or walking along the road.
b) Pedestrian count should be for the peak hour on the worst location.
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D

E
F

G*
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c) Where pedestrian traffic consists mainly of school children, the number of pedestrians
should be halved.
AT-GRADE JUNCTION etc. per km should be counted as follow:
a) Public road junction
= 1.0 points
b) Access to a public instituition (school, hospital, etc.) = 0.5 points
c) Access to a petrol kiosk
= 0.3 points
d) Access to a shop
= 0.2 points
e) Access to a house
= 0.1 points
* where houses/shops are linked with a service road, regard service road junction as
in (a)
VEHICLE COMPOSITION, C should be obtained from 16 hr classified volumetric counts done on
site for a period from 0600 to 2200
AVERAGE ANNUAL WEIGHTED POINTS OF ACCIDENT OCCURANCE, A is obtained as follows:
a) Fatal accident
= 6.0 points
b) Seriously injured accident = 3.0 points
c) Lightly injured accident
= 0.8 points
d) No injury accident
= 0.2 points
* Accident record should be for the section of the road in question only. Records should
normally be obtained from the local police station.
PROVISION OF LEGAL ON STREET PARKING
On street parking if provided may create conflicts and impede the free flow speed of vehicles
through:
a) Vehicles entering and leaving the paking lots.
b) Pedestrian traffic generated due to the parking facility.

*Added to the original document.
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Table 10 Criteria for selection of speed limits
Item
A

B

C

D

E

F

Factor and criteria
Road curvature , R (m)
R > 300
R < 230 < 300
R < 175 < 230
R < 125 < 175
R < 125
Lane width, W (m)
W > 3.5
3.0 < W < 3.5
2.5 < W < 3.0
W < 2.5
Pedestrian traffic, P
P < 50 or separate pedestrian walkway
50 < P < 100
100 < P < 200
200 < P < 300
P > 300
At grade junction per km/h, J
J = 1 or Nil
2<J<5
5<J<8
8 < J < 12
J > 12
Vehicle composition, C (Ratio of car, motorcycle,
bicycle and etc. in hour (0600-2200)
C < 0.15 or separate
0.15 < C < 0.3
C > 0.3
Average annual weighted points of accident
occurance, A (3 years period)
A less than 3

90

Speed limit, km/h
80
70
60

50
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3<A<6
6 < A < 12
12 < A < 18
Legal on street parking
Nil
With parking provision

Meanwhile, expressways with closed toll and full access control allow for higher
travelling speeds due to the design of the road with the highest geometric design
standard. This is standard is known as R6/U6. It allows for travelling speeds of 90 km/h
or higher on expressways. The speed limit for these expressways was set at 110 km/h
pursuant to the National Speed Limit Order 1989.
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Speed Limits and Road Safety

The speed at which motorists travel on a road are related to and have repercussions for
a multitude of factors such as the likelihood of a crash occurring, the severity of injury,
the road environment, road user behaviour, pollution and economics. This chapter
examines each of these factors in detail and how they are inter-related, meaning that
any exercise to consider changing speed limits must also consider each of these related
factors.

3.1

Speed and Crash Risk

There is a very strong relationship between high speed and crash risk. Research from
around the world has found excessive speed to be a significant factor in crash causation
and injury severity52.
Drivers driving much faster than the average speed are more likely to be involved in a
crash. In addition, large speed differences on a road also increases the likelihood of a
crash occurrence.
Studies in the United States have indicated that speeding contributes to 12% of all
crashes and a third of fatal crashes (Bowie & Walz, 1991). In Australia, approximately
20% of fatal crashes are due to speeding (Haworth & Rechnitzer, 1993). In depth crash
investigations of high profile crashes in Malaysia reveal that speeding is related to 21%
of crashes (Syukri et al., 2011).

Aaets, L., & Van Schagen, I>N>L>G>. (2006). Driving speed and the risk of road crashes; A review, In:
Accidents Analysis and Prevention, vol 38(2), 215 – 224.
52
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Many researches shows a positive correlation between speed and the risk of crash
involvement. A seminal study by Solomon found that involvement rates of crashes
formed a U-Shaped curve which was greatest for vehicles with speeds of 22 mph or less
(43,238 per 100 mvm), decreasing to a low of about 65 mph (84 per 100 mvm), then
increasing somewhat for speeds above this (reaching 139 per 100 mvm for speeds of at
least 73 mph); the night-time rates took the same form but, except for that of the lowest
speed category, were higher, especially for speeds in excess of 60 mph. These results
are reproduced in Figure 353.

Figure 3 Accident involvement rate by travel speed, day and night

Kloeden, C. N., McLean, A. J., Moore, V. M., & Ponte, G. (1997). Travelling speed and the risk of crash
involvement. Volume 1: Findings. The University of Adelaide, Adelaide, Australia.
53
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Solomon also demonstrated that even by using involvement rate as a function of
deviation from the mean speed, the rate followed the U-shape being the maximum for
vehicles with speeds of more than 35 mph below the average and a minimum of 5 to 10
mph above average54 (Figure 4). By using this curve, it is also shown that an increase of
10 km/h will lead to increases of up to 50% of increase in crash involvement rate. Carillo
also published similar results as Solomon that the involvement of crash tends to increase
with the increase of deviation from average speed55.

Figure 4 Accident involvement rate by variation from average speed on section, day and night

Solomon, D. (1964). Accidents on Main Rural Highways Related to Speed, Driver and Vehicle. Bureau of
Public Roads, U.S. Department of Commerce. Washington D.C. July
55 Carillo, J. A. (1968). Interstate System Accident Research Study II, Interim Report II. Public Roads, Vol. 35,
No. 3
54
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3.1.1 Road Environment
Factors in road infrastructure and environment such as road geometry, sight distance,
access points and barrier performance can affect speed, the likelihood of crash
occurrence, crash causation and injury severity.
A. Road geometry
Definition: Road geometry refers to the physical features of the road itself. This includes
the road surface, road width, whether the road is straight or curved, flat or sloping and
the clarity of the road division56.
Studies show that speed is affected by the different type of road geometry. Design speed
of the road is built into the road geometry after construction and will not change unless
the road geometry is changed in reconstruction work.
Lane width: The effect of road width on drivers’ speed choice depends on the amount
of road surface available to drive on. It also depends on the amount of space the driver
perceives as usable which includes the lane width, shoulder width, presence of roadside
objects etc. Generally, the wider the lane width the higher the speed at which the road
user travels.
On high speed expressways, the lane width should be sufficient to cater for high speed
vehicles. The primary concern with lane width is crash type related to lane departure
which includes run-off road crashes. On high speed expressways at curves with narrow
shoulders, the risk of road departure crashes increases. Therefore, the speed profile at
this type of location should be monitored to ensure for safer roadway.
Road surface: Road surface also has an effect in terms of speed choice among drivers.
The condition of the road, such as surface defects, will affect the operating speed and

56

Jessica Edquist et al., Road Design Factors and their Interactions with Speed and Speed Limits, 2009.
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the safety of the road. Road surface will also affect the braking or stopping distance of
the vehicle traveling on it due to friction coefficient. The variance of the friction
coefficient is due to different conditions of the road such as wet road surface and
different methods of road surface construction.
The average time taken to identify a crash that is likely to happen, decide on avoiding
action and apply the action is about 1.5 seconds57. When travelling at a certain speed,
the time taken to stop will translate into the distance travelled by the vehicle before it
comes to a complete stop. Therefore, the higher speed of the vehicle, the longer the
distance it will take to stop.
Additionally, road surface defects may also affect the safety of the road. If a speeding
vehicle travels on a defective road surface, the vehicle may lose control and crash.
Horizontal curves: Horizontal alignment consists of straight sections joined by curves. It
is necessary to establish the proper relation between design speed and curvature and
joint relationship with super elevation and side friction.
When a vehicle moves in a circular path or travels on a curved roadway, it is forced
radially outward by centrifugal force. The vehicle weight creates side friction between
the road surface and the tyres to counter balance the centrifugal force. In addition, the
super elevated section of a highway reduces the tendency to skid outward58.
For curved roads, the super elevation and radius is constant. Where the speed limit of
an expressway is to be increased, the operating speed of that expressway may increase.
An increase of speed will lead to a reduction of side friction. At the same time, the

McLean A. J, Anderson R. W. G., Farmer MJB, Lee B. H., & Brooks C. G. (1994). Vehicle travel speeds and
the incidence of fatal pedestrian collisions. Department of Transport, Federal Office of Road Safety, CR 146,
Canberra, Australia.
58 C. Jotin Khisty, & B. Kent Lall (1998). Transportation Engineering. An Introduction.
57
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increase of speed will demand more friction, especially at curves which amplify the
risk59.
Figure 5 illustrates the supply and demand of side friction on a circular horizontal curve
road. Side friction will further decrease when the road is wet or the vehicle’s tyres are
worn out. Road crash statistics have consistently shown occurrences of single vehicle
rural crashes at or near road curves60.

Figure 5 Relationship between supply and demand of friction in a circular horizontal curve

B. Sight distance
Sight distance is the length of the roadway that is visible to the driver. In order to
maintain vehicle path and avoid conflicts, drivers need sufficient visibility of the road
and traffic conditions. Visibility requirements are related to the operating environment

Echaveguren, T., Bustos, M., & de Solminihac, H. (2004). A method to evaluate side friction in horizontal
curves, using supply-demand concepts. 6th International Conference on Managing Pavements.
60 Cowl, R. R., & Fairlie, M. B. (1970). An analysis of fatal and total accidents on rural state highways in New
South Wales, Proceedings of the 5th Australian Road Research Board Conference, 319 – 337.
59
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and vehicle speed. These are the main factors needed in developing geometric criteria
for sight distance61.
The higher the speed at which a vehicle is travelling, the longer the sight distance
required by the driver to drive safely.
Stopping sight distance is the distance required for a driver to perceive and react to a
hazard and then brake to a stop before reaching the hazard. The minimum requirement
for stopping sight distance on each road depends on the design speed. Table 11 below
shows the relationship between design speed and stopping sight distance on a relatively
level roadway. It shows that the higher the design speed, the higher the stopping sight
distance required. This is due to the driver’s reaction time needed to process the visual
information through observation, interpretation and responsive action. The reaction
time varies between individuals depending on each driver’s alertness, level of fatigue,
alcohol consumption, age and gender. A safe roadway facility should at the very
minimum provide sufficient stopping sight distance.
Table 11 Relationship between design speed and design stopping sight distance
Design speed (km/h)
24
32
40
48
56
64
72
80
88
97
105

61

AASHTO design stopping sight distance criteria (m)
24
35
47
61
76
93
110
130
151
174
197

Eric T. Donnel et al. (2009) Speed Concepts: Informational Guide.
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113
121
129

223
250
277

Vertical curves: Vertical curves can also negatively affect a driver’s sight distance. Known
as vertical alignment, it refers to two types of curves namely, crest curves and sag curves.
See Figure 6.
Crest vertical curves can limit sight distance by limiting the driver’s line of sight and
therefore result in drivers not being able to perceive what is beyond the crest. Sag curves
affect the sight distance at night where it limits vehicle headlights. One study found that
increased vehicular speed on the downgrades may be the reason behind road crashes
at vertical curves62.

Crest

Sag

Figure 6 Crest and sag vertical curves

Horizontal curves: Additionally, horizontal curvatures also affect sight distance. Safe
sight distance should be provided to allow the driver sufficient braking reaction to bring
the vehicle to a stop.

Cooper, P. (1980). Analysis of roadside encroachments – single vehicle run-off accident data analysis for
five provinces, report 5-07-793, Transport Canada Road Safety Branch, Vancouver.
62

48

A Review of the Effects of Changing Speed Limits on Roads in Malaysia

MRev No. 356

C. Access points
Access points are where traffic from low speed roadways travel onto an expressway
through acceleration lanes and taper lanes. Traffic from acceleration lanes move in low
speed before it merges with the fast traffic on expressway lanes.
Traffic on acceleration lanes must increase speed before merging into expressways in
order to reduce the speed variance between vehicles, as large speed variances will
increase the crash rate.
The length of an acceleration lane is determined by the difference in speed limits
between the ramp and the expressway while the length of the taper lane is determined
by the expressway’s speed limit.
If it is decided that the speed limit of expressways is to be increased, the acceleration
lanes and the length of the taper lanes should be increased according to the new needed
length. This is necessary to control crash risk which may arise due to larger speed
variances.
D. Barrier performance
Crash barriers are traffic safety equipment designed to absorb some of the impact
energy from a crash and to keep the vehicle on the road. There are many crash barriers
available in the market and each crash barrier is designed with different functional and
structural capacity.
The standard by which many countries measure their roadside safety features is
contained in the National Cooperative Highway Research Program Report No. 350 from
the USA, known as the NCHRP 350. NCHRP 350 evaluates roadside safety features
according to three general factors:
§

Structural adequacy: The feature and system must contain and redirect the
vehicle with no under riding, overriding, or penetration.
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Occupant risk: Fragments of the system cannot penetrate the passenger
compartment of the vehicle, the vehicle must remain upright during and after
the collision, and the passenger must not suffer excessive impact or
deceleration.
Vehicle trajectory: After impact, the vehicle should not intrude into adjacent
traffic lanes nor should it leave the system at an angle greater than 60% of the
angle of entry.

The NCHRP 350 also outlines the evaluation procedure of crash barriers with six basic
test levels and optional tests representing different vehicles, impact angles and speeds.
In other words, a test level is defined by impact condition (speed and angle of approach)
and the type of test vehicle (ranging in size from a smaller car to a fully loaded tractortrailer truck).
A crash barrier feature designed and tested for a low test level would generally be used
in a low service level roadway, for example on State roads and urban roads. A crash
barrier feature designed and tested for a high test level would generally be used in a
high service level roadway such as expressways63. The test levels as recommended by
NCHRP 350 for longitudinal crash barriers are shown in the Table 12.
In year 2009, AASHTO has published Manual for Assessing Safety Hardware (MASH) to
provide a new practice for crash testing of road safety hardware devices. It updates and
replaces the NCHRP Report 350. All new barrier system should be tested based on these
new evaluation techniques. Any barrier system previously accepted under NCHRP
Report 350 is appropriate for replacement and new installation. In this case, re-testing
is not required. However, any new barrier system or products must be tested and
accepted using MASH crash test criteria before it can be used on operational roads. The
new test criteria for each test levels are tabulated in Table 13.

H. E. Ross, Jr., D. L. Sickung, R. A. Zimmer & J. D. Michie. (1993). Report 350. Recommended Procedures
for the Safety Performance Evaluation of Highway Features. National Cooperative Highway Research
Programme.
63
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Table 12 Test levels for longitudinal barriers (based on NCHRP 350)
Test levels
TL-1
TL-2
TL-3
TL-4

TL-5

TL-6

Weight of test vehicles (kg) and (Impact angle° )
820 kg car (20°)
2000 kg pickup truck (25°)
820 kg car (20°)
2000 kg pickup truck (25°)
820 kg car (20°)
2000 kg pickup truck (25°)
820 kg car (20°)
2000 kg pickup truck (25°)
8000 kg single unit truck (15°)
820 kg car (20°)
2000 kg pickup truck (25°)
36000 kg tractor/van trailer (15°)
820 kg car (20°)
2000 kg pickup truck (25°)
36000 kg tractor/tank trailer (15°)

Test speeds
50 km/h
70 km/h
100 km/h
100 km/h
100 km/h
80 km/h
100 km/h
100 km/h
80 km/h
100 km/h
100 km/h
80 km/h

On high speed expressways, crash barriers need to accommodate higher vehicle speeds.
In Malaysia, with the current speed limit of 110 km/h, crash barriers which are at least
at Test Level 3 are required in order to qualify as safe roadside safety barriers.
Further studies need to be carried out on the minimum level of crash barriers to be used,
if the speed limits for certain expressways are to be increased.
Table 13 Test levels for longitudinal barriers (based on MASH)
Test levels
TL-1
TL-2
TL-3

Weight of test vehicles (kg) and (Impact angle° )
1100 kg car (25°)
2270 kg pickup truck (25°)
1100 kg car (25°)
2270 kg pickup truck (25°)
1100 kg car (25°)
2270 kg pickup truck (25°)

Test speeds
50 km/h
70 km/h
100 km/h
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TL-6
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1100 kg car (25°)
2270 kg pickup truck (25°)
10000 kg single unit truck (15°)
1100 kg car (25°)
2270 kg pickup truck (25°)
36000 kg tractor/van trailer (15°)
1100 kg car (25°)
2270 kg pickup truck (25°)
36000 kg tractor/tank trailer (15°)

100 km/h
100 km/h
90 km/h
100 km/h
100 km/h
80 km/h
100 km/h
100 km/h
80 km/h

3.1.2 Speed and the Road User
A.

Road users most likely to speed

Sex: Studies in many parts of the world have concluded that male drivers are more likely
to speed than female drivers64. This is also supported by crash and speed violation data.
There are, however, studies which have not found speeding to be a primarily male
activity. Some studies have found no link between gender and vehicle speed65. Currently,
there is no published study in Malaysia on whether there is a gender bias for drivers who
tend to speed.

Brook, L. (1987). Attitudes to Road Traffic Law, Contractor Report 59, Crowthorne: Transport and Road
Research Laboratory; Waterton, J. (1992). Scottish Drivers Attitudes to Speeding, Central Research Unit,
Scottish Office; French, D., West, R., Elander, J., & Wilding, J. (1993). Decision-making style and self-reported
involvement in road traffic accidents. Ergonomics, 36(6), 627 – 644; Arnett, J. (1996). Sensation seeking,
aggressiveness and adolescent reckless behaviour. Personality and Individual Differences, 20(6), 693-702;
Buchanan, C & Partners. (1996). The Speeding Driver, Central Research Unit, Scottish Office; Norris, F.,
Matthews, B., & Riad, J. (2000). Characterological, situational and behavioural risk factors for motor vehicle
accidents: A prospective examination. Accident Analysis and Prevention, 32(4), 505 – 515.
65 Wasielewski, P. (1984). Speed as a measure of driver risk: Observed speed versus driver and vehicle
characteristics, Accident Analysis and Prevention,16(2), 89 – 103; Boyce, T. E., & Geller, E. S. (2002). An
instrumented vehicle assessment of problem behaviour and driving style: do younger males really take more
risks? Accident Analysis and Prevention, 34(1), 51 64; Parker, D., & Stradling, S. (2001). Influencing driver
attitudes and behaviour. DETR Road Safety Research Report No. 17, London, DETR.
64
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Age: Around the world, research and crash statistics clearly show that speeding is more
often engaged by younger drivers66. The age cohorts where this behaviour is prevalent
appear to be the 21 – 25 year olds who speed on all types of roads67. The other cohort
is the 26 – 29 year olds.
B. Why drivers speed
Reasons which drivers give for speeding vary widely. In addition, speeding can be
intentional and sometimes unintentional.
Reasons given for speeding in studies around the world are listed below68. To the best
of our knowledge, there is no similar published study of drivers in Malaysia. The reasons
are:
•
•
•
•
•
•

Unintentional – drivers did not realise they were speeding;
They are in a hurry (for example, late for a meeting, to collect children from
school, etc.);
“Forced” to speed by a tailgater;
The speed limit is wrongly set for this location;
The perception that speeding is safe due to advanced safety features in the car,
which can stop more quickly;
The same speed limit should not apply at all times. (For example, the 30 km/h
in school zones should only be applicable during school hours);

Parker, D., Manstead, A., Stradling, S., & Reason, J. (1992). Determinants of intention to commit driving
violations; Accident Analysis and Prevention, 24(2), 117 – 131; Stradling, S., Meadows, M., & Beatty, S.,
(2000a); Characteristics of speeding, violating and thrill-seeking drivers. International Conference on Traffic
and Transport Psychology, Bern; Shinar, D., Schechtman, E., and Compton, R. (2001). Self-reports of safe
driving behaviours in relationship to sex, age, education and income in the US driving population. Accident
Analysis and Prevention, 33(1), 111 – 116.
67 Buchanan, C., & Partners. (1996). The Speeding Driver, Central Research Unit, Scottish Office;
68 Silcock, D., Smith, K., Knox, D., & Beuret, K. (2000). What Limits Speed? Factors That Affects How Fast We
Drive, Final Report, AA Foundation for Road Safety Research; Fildes, B., Rumbold, G., & Leening, A. (1994).
Speed behaviour and drivers’ attitudes to speeding, Report 16, Monash University Accident Research
Centre.
66
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The speed limit does not apply to me because I am a good driver;
My speeding is acceptable because it is not excessively over the limit and others
abuse it even worse than me.

C. Factors which make drivers slow down or drive slowly
Research has found factors which influence drivers in slowing down or not speeding69.
These factors are listed in no particular order of frequency, prevalence or importance:
•
•

•
•
•
•

Inclement weather such as heavy rain, haze, fog;
Most drivers agree that they drive faster when alone. Also slower speeds are
sometimes consciously or unconsciously influenced by having children or older
people as passengers;
Unfamiliar roads;
Driving in the dark;
Slow moving traffic;
Slowing down for a speed camera, then speed up after they have passed it.

D. Speeding behaviour and crash involvement
Studies have found that drivers who have been caught for speeding are more likely to
have also committed other traffic offences and been involved in a crash in the previous
3 – 5 years70.

Harrison, W. A., Fitzgerald, E. S., Pronk, N. J., & Fildes, B. (1998). An investigation of characteristics
associated with driving speed. Report 140, Monash University Accident Research Centre; Stradling, S., &
Campbell, M. (2003). The speeding driver: Who, how and why? Transport Research Planning Series, Scottish
Executive Social Research.
70 Stradling, S., Meadows, M., & Beatty, S. (2000a). Characteristics of speeding, violating and thrill-seeking
drivers, International Conference on Traffic and Transport Psychology, Bern; Cooper, P. (1997). The
relationship between speeding behaviour (as measured by violation convictions) and crash involvement,
Journal of Safety Research, 28(2), 83 – 95; Preusser, D., Lund, A., Williams, A, & Blomberg, R. (1988). Belt
use by high-risk drivers before and after New York’s seat belt use law; Accident Analysis and Prevention, 20
(4), 245 – 250.
69
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E. Will raising or lowering speed limits affect speeding behaviour?
Changing speed limits – whether to increase or decrease speed – was found to have no
effect on motorists’ speeds and consequently no effect on crash rates on roads low and
moderate speed roads.
Several studies have found that on roads with traffic travelling at low and moderate
speeds, such as in rural and urban areas, raising speed limits by 8 km/h – 24 km/h did
not result in a corresponding increase in vehicle speeds.
Likewise, lower speed limits by the same margins on the same type of roads did not
result in motorists driving slower. However, for roads with higher traffic speeds, increase
in speed limits were generally associated with more crashes71.

3.2

Speed and Injury Severity

3.2.1 Relationship between Speed and Injury Severity
The relationship between speed and injury severity has been studied extensively. This
includes findings from case-control studies and evidence from fatality rates for countries
with different maximum speed limits.
A study by Joksch (1975) showed the risk of an occupant fatality following involvement
in a crash at 40 mph is 2.5 times greater at 60 mph, and it increases to 6 times greater
at 70 mph and approximately 20 times greater at 80 mph. A study by O’Day and Flora

Effects of Raising and Lowering Speed Limits. Research Development and Technology Turner-Fairbank
Highway Research, U.S. Department of Transportation Federal Highway Administration Centre, Report No.
FHWA-RD-92-084. Retrieved 25 Sept 2012 from http://www.ibiblio.org/rdu/sl-irrel.html; Stuster et al.
(1998). Synthesis of safety research related to speed and speed management. Federal Highway
Administration, Washington.
71
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(1982) showed that the change of velocity which is directly related to injury severity
tends to increase with an increasing speed limit.

3.2.2 Crash Investigations
From the year 2007 to 2010, MIROS investigated a total of 439 road crashes which
involved three or more fatalities and single fatalities for commercial vehicles. From the
439 cases investigated, 47% of the casualties involved fatalities, 31% were severely
injured and 22% sustained minor injury. The number of investigated cases however does
not reflect actual crash situations in terms of distribution patterns nationwide as the
decision of which cases to investigate depended not only on the primary determinant of
crash criteria, but also to the availability of human resources.
From analyses of these crash investigations, speeding was found to have significantly
contributed to fatalities. From Table 14, it is evident that expressway crashes related to
speeding account for 17.7% of the total number of crashes.
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Table 14 MIROS’s crash investigation results from 2007 – 2012
Factors

Municipal

Injury
Crash compatibility
Mech. defect/other
Use of restraint
device
Roadside hazard
Structure integrity
Substandard crash
barrier
Superstructure
Seat anchorage

1
(100, 1.1)
0
(0, 0)
0
(0, 0)
0
(0, 0)
0(
0, 0)
0
(0, 0)
0
(0, 0)
0
(0, 0)

Crash
Conspicuouness
DUI
Fatigue
Brake defect
Overloading
Risky driving

0
(0, 0)
0
(0, 0)
0
(0, 0)
0
(0, 0)
0
(0, 0)
0
(0, 0)

Types of roads
Expressway
Federal
Private
Count (% by column, % by row)
22
38
0
(11.1, 24.7) (13.7, 42.7)
(0, 0)
7
13
0
(3.5, 25)
(4.7, 46.4)
(0, 0)
6
25
1
(3, 10.3)
(9, 43.1)
(33.3, 1.7)
10
14
0
(5.1, 29.4)
(5, 41.2)
(0, 0)
6
6
0
(3, 35.3)
(2.2, 35.3)
(0, 0)
12
3
0
(6.1, 75)
(1.1, 18.8)
(0, 0)
2
1
0
(1, 40)
(0.4, 20)
(0, 0)
1
1
0
(0.5, 33.3)
(0.4, 33.3)
(0, 0)
Count (% by column, % by row)
5
12
0
(2.5, 27.8)
(4.3, 66.7)
(0,0)
5
10
0
(2.5, 21.7)
(3.6, 43.5)
(0, 0)
33
25
0
(16.7, 48.5)
(9, 36.8)
(0, 0)
6
8
0
(3, 30)
(2.9, 40)
(0, 0)
3
5
0
(1.5, 27.3)
(1.8, 45.5)
(0,0)
17
56
0
(8.6, 14.4)
(20.1, 47.5)
(0, 0)

State
28
(13.5, 31.5)
8
(3.9, 28.6)
26
(12.6, 44.8)
10
(4.8, 29.4)
5
(2.4, 29.4)
1
(0.5, 6.3)
2
(1, 40)
1
(0.5, 33.3)
1
(0.5, 5.6)
8
(3.9, 34.8)
10
(4.8, 14.7)
6
(2.9, 30)
3
(1.4, 27.3)
45
(21.7, 38.1)
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Road defect
SHE
Speeding
Tyre defect
Total
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0
(0, 0)
0
(0, 0)
0
(0, 0)
0
(0, 0)
0

6
(3, 16.7)
19
(9.6, 51.4)
35
(17.7, 38)
3
(1.5,2 1.4)
198

14
(5, 38.9)
9
(3.2, 24.3)
31
(11.2, 33.7)
7
(2.5, 50)
278

1
(33.3, 2.8)
0
(0, 0)
1
(33.3, 1.1)
0
(0, 0)
3

15
(7.2, 41.7)
9
(4.3, 24.3)
25
(12.1, 27.2)
4
(1.9, 28.6)
207
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Changing Speed Limits

This Chapter reports on the research on the effectiveness of speed limit change in many
other countries. These studies are instructive as they show a largely consistent trend of
effects around the world. In addition to effectiveness, the feasibility and cost of
implementing changes to speed limits are also discussed.

4.1

How Effective is Speed Limit Change?

There is a wealth of studies which show a strong statistical relationship between the
mean travel speed and crash risk for speeds in the range of 25 km/h to 120 km/h72. The
mean travel speed in a traffic stream on the other hand can be influenced by several
factors, including the speed limit. In other words, one of the changes that could be
expected to happen when changing the speed limit is an increase or decrease in the
mean travel speed. Therefore, changing the speed limit has an effect (to an extent) on
the crash risk on a road network.
Depending on the type of road, changing the speed limit has different effects on the
number of crashes. Numerous studies from several countries have revealed that
increasing speed limits on low and moderate speed roads appeared to have no
significant effect on vehicle speed or on the number of crashes, whilst an increase in
the speed limit has been generally found to be associated with higher traffic speeds

Forbes et al. (2004). Methods and practices for setting speed limits: An informational report. Federal
Highway Administration, Washington.
72
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and more crashes. Tables 12 and 13 list several studies conducted worldwide on the
effects of increasing or decreasing speed limits respectively73.
Most of the findings summarised in Table 15 were reported in the USA and involved a
speed limit increase of 16 km/h. Except for the study by Lave and Elias 1994, other
studies reported negative effects when the speed limit was increased. Two studies in
Australia also found that the number of crashes went up with an increase in the speed
limit. For cases where the speed limits were decreased, most studies reported a
significant reduction in the frequency and severity of crashes (Table 16).
In summary, increasing the speed limit generally increases the number of crashes,
especially those involving fatalities and vice versa. Therefore, any increase in the speed
limit on Malaysian roads, especially higher speed roads like expressways, is expected to
generate a higher number of crashes. However, this needs to be verified based on actual
study looking into the crash rates before and after the increase.
Table 15 Effects of increasing the speed limit74
Reference

Country

Change

NHTSA75 (1989)

USA

89 km/h to 105 km/h

McKnight, Kleinand
Tippetts (1990)

USA

89 km/h to 105 km/h

Garber and Graham
(1990)

USA
(Study of 40
states)

89 km/h to 105 km/h

Results
Fatal crashes increased by
21%
Fatal crashes increased by
22%. Speeding increased by
48%.
Fatalities increased by 15%.
Decrease or no effect in 12
States

Stuster et al. (1998). Synthesis of safety research related to speed and speed management. Federal
Highway Administration, Washington.
74 Synthesis of safety research related to speed and speed management, 1998.
75 National Highway Traffic Safety Administration.
73

60

A Review of the Effects of Changing Speed Limits on Roads in Malaysia

Reference

Country

Change

Streff and Schultz
(1991)

USA
(Michigan)

89 km/h to 105 km/h

Pant, Adhami and
Niehaus (1992)

USA (Ohio)

89 km/h to 105 km/h

Sliog eris (1992)

Australia

100 km/h to 110 km/h

Lave and Elias (1994)

USA (40
States)

89 km/h to 105 km/h

USA (Iowa)

89 km/h to 105 km/h

Iowa Safety Task
Force (1996)
Parker (1992)
Newstead and Mullan
(1996)
Parker (1997)

USA
(Michigan)
Australia
(Victoria)
USA (22
states)

Various
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Results
Fatal and injury crashes
increased significantly on
rural freeways
Injury and property
damage crashes increased
but not fatal crashes
Injury crashes increased by
25%
Statewide fatality rates
decreased by 3 – 5%
(Significant in 14 of 40
States)
Fatal crashes increased by
36%
No significant changes

5 km/h to 20 km/h

Crashes increased overall
by 8%

8 km/h to 24 km/h

No significant changes

Table 16 Effects of decreasing the speed limit76
Reference

Country

Change

Nilsson (1990)

Sweden

110 km/h to 90 km/h

Engel (1990)

Denmark

60 km/h to 50 km/h

Peltola (1991)

UK

100 km/h to 80 km/h

76

Results
Fatal crashes declined by
21%
Fatal crashes declined by
24%. Injury crashes
declined by 14%
Speeds declined by 4 km/h.
Crashes declined by 19%

Synthesis of safety research related to speed and speed management, 1998.
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Sliogeris (1992)
Finch et al. (1994)
Scharping (1994)
Newstead and Mullan
(1996)
Parker (1997)

4.2

Injury crashes declined by
19%
Speeds declined by 5 km/h.
Fatal crashes declined by
12%
Crashes declined by 20%

Australia

110 km/h to 100 km/h

Switzerland

130 km/h to 120 km/h

Germany

60 km/h to 50 km/h

Australia

5 – 20 km/h decreases

No significant change

USA (22
States)

8 – 32 km/h decreases

No significant change

Questionable Speed Limits in Malaysia

As shown above, the vast majority of the studies found that speed change affected crash
and fatality frequency. Increasing or decreasing speed limits has been reported to have
different effects on the average travel speed depending on road type, which in turn
influences crash rates.
Unless proper procedures are followed when setting a new speed limit, problems such
as low compliance rates will be prevalent especially when there is inadequate or
insufficient enforcement activity77.
Posting speed limits without reasonable justification would not only lead to low
compliance among road users but also unnecessarily burden enforcement activity.
Designated speed limits based on such practice is often irrelevant or questionable as it
would usually be far exceeded by road users (compared with the operating speed). In
most cases such speed limits are set to address a particular safety issue such as the
presence of high pedestrian activity. Some cases also involve weather issues impacting
road safety such as cross winds (for example, on the PLUS highway, southbound).
77

Establishing Realistic Speed Limits, Michigan Office of Highway Safety Planning.
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The use of 30 km/h in the vicinity of school areas along federal roads is an example
where the limit is often ignored by most road users, especially in rural areas and outside
school hours. Long distance travellers passing through these rural school areas might
not be able to adjust their vehicle speed upon reaching school areas, more so when
there are no proper signs to inform them in advance.
Coupled with the fact that no or very little school pedestrian activities would be
observed outside school hours, such a speed limit serves no purpose in controlling
vehicle speeds.
Other examples include roads where the traffic operating conditions are not as expected
during the road design stage. The volume turns out to be lower than expected which
allows vehicles to be driven at speeds higher than the speed limit set. This is especially
true when certain road geometrics are designed to cater for high speed travelling (wide
lanes, big radius etc.) but the speed limits are set based on other factors such as high
access point density and high vehicular volume (in urban areas)78.
The above examples show that speed limits need to be appropriately set based on many
factors to ensure a balanced outcome in terms of mobility as well as the safety of road
users. It would be meaningless at such locations to have speed limits that are not being
observed.

4.3

Factors to Consider for Speed Limit Change

In deciding whether or not to change a speed limit, factors from the following
perspectives must first be considered, namely:
§
§
§
78

the road environment,
the safety capability of vehicles,
pollution and climate change,

Setting of Speed Limits, Land Transport Rule. (2003). Land Transport Authority of New Zealand.
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the fuel economy of vehicles; and
the feasibility and cost of effecting changes in the speed limit.

These are considerations are presented in this section.

4.3.1 Road Environment/Design
Section 3.1.1 discusses several road features which have direct effect on the speed
choice among road users which in turn affects crash rates and their severity. As these
features are already built or ‘locked into’ the existing environment, major construction
work will be needed to change them if required for safe operating conditions under
different speed limits. This applies in the case of increasing or decreasing the speed
limits as vehicle speeds would definitely be affected unless the change is within a certain
range from the existing ones.
The costliest part in this aspect would be altering the road’s geometrics such as
constructing a gentler curvature in which the curve radius needs to be increased. This is
not a popular decision in most cases. Similarly, increasing the width of the lanes or
shoulder would incur a huge cost if the affected road length is relatively long. Upgrading
the crash barrier would be much cheaper in comparison but it is still considered costly
over a long stretch of road.
Other factors to consider include the existing operating speed, the type and amount of
roadside development, crash history, the adjacent speed limits (if any), and most of all
the level of safety of vulnerable road users i.e. pedestrians and motorcyclists. The
feasibility of speed limit change based on these factors can be determined through
engineering studies.
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4.3.2 Vehicle Safety
The ability to avoid crashes and to mitigate injury severity is the central focus in better
vehicle design. Derived from this concept, passive and active safety technologies are
introduced as a gold standard in the international regulation of vehicle safety. However,
each brand of vehicle may not offer the same level or number of safety technologies.
For example, Electronic Stability Control, which helps greatly in the event of the motorist
losing control of his vehicle, has been long adopted in many European countries but is
relatively new in Malaysia. Although Malaysia has adopted UNECE79 Regulations for the
Harmonisation of Vehicle Standards (WP29), the status and numbers of vehicles
equipped with this technology in Malaysia is still unknown.
Table 17 shows the percentage of vehicle sales in Malaysia in 2009. It clearly shows that
the percentage of high end vehicle sales in Malaysia is approximately 7% of total sales
(highlighted yellow). With an assumption that only high end vehicles offer high end
safety technology, this raises an issue whether Malaysian vehicles are ‘crashworthy’
enough to adapt to incremental increases in speed limits.
Table 17 Vehicle sales in Malaysia (2009)

79

Ranking
1
2
3
4

Brand
PERODUA
PROTON
TOYOTA
HONDA

2009
166,736
148,031
81,784
38,783

Percentage
31.98%
28.40%
15.69%
7.44%

5
6
7
8

NISSAN
MITSUBISHI
NAZA
SUZUKI

31493
6,981
11,119
4,994

6.04%
1.34%
2.13%
0.96%

9
10

ISUZU
HYUNDAI-INOKOM

5,378
5392

1.03%
1.03%

UNECE stands for United Nations Economic Commission for Europe.
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
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MERCEDES-BENZ
BMW
KIA
CHERY
FORD
MAZDA
PEUGEOT
VOLKSWAGEN
CHEVROLET
VOLVO
AUDI
LEXUS
RENAULT
MINI
SSANGYONG
PORSCHE
LAND ROVER
MAHINDRA
SUBARU
TATA

3,977
3,564
3,164
1,871
1,826
1,444
1,258
885
557
541
435
304
238
214
102
74
72
47
40
18

0.76%
0.68%
0.61%
0.36%
0.35%
0.28%
0.24%
0.17%
0.11%
0.10%
0.08%
0.06%
0.05%
0.04%
0.02%
0.01%
0.01%
0.01%
0.01%
0.00%

4.3.3 Road User Behaviour
Studies have found that many motorists speed at some time or other80 and, as found by
the numerous studies mentioned above, where speed increases are small to moderate
i.e. from between 8 km/h to 24 km/h, there is negligible to no increase in average traffic
speed or crash frequency if the speed limit increase is on roads with low to moderate

Stradling, S. G., Campbell, M., Transport Research Institute, Napier University, Allan, I. A., Gorell, R. S. J.
Hill, J. P., Winter, TRL Limited, Hope, S., NFO System Three Social Research. (2003). The speeding driver:
Who, how and why? Transport Research Series. Scottish Executive Social Research.
80
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traffic speeds. For high speed roads like expressways, increasing speed limits have been
found to be associated with greater crash risk, more fatalities and more severe injuries.
In addition, it is likely that those who habitually speed is likely to pose the most danger
to themselves and other road users. As mentioned above, studies have found that
drivers who have been caught for speeding are more likely to have also committed other
traffic offences and been involved in a crash within the previous 3 – 5 years81.

4.3.4 Air Pollution and Greenhouse Gases
Motor vehicles are major contributors to air pollution, specifically carbon monoxide,
nitrogen dioxide, hydrocarbons, lead and particulate matter (known as PM10 and PM25)82
and greenhouse gases specifically carbon dioxide.
The health risks from traffic related air pollution are long-term respiratory problems in
adults and children and reduced lung growth in children83.

81 Stradling,

S. G., Meadows, M., & Beatty, S. (2000a). Characteristics of speeding, violating and thrill-seeking
drivers, International Conference on Traffic and Transport Psychology, Bern; Cooper, P. (1997). The
relationship between speeding behaviour (as measured by violation convictions) and crash involvement,
Journal of Safety Research, 28(2), 83 – 95; Preusser, D., Lund, A., Williams, A, & Blomberg, R. (1988). Belt
use by high-risk drivers before and after New York’s seat belt use law. Accident Analysis and Prevention,
20(4), 245 – 250.
82 Van Beek, W., Derriks, H., Wilbers, P., Morsink, P.,Wismans, L., & Van Beek, P. The Effects of Speed
Measures on Air Pollution and Traffic Safety (citing Wismans et. al. 2007a and 2007b). Available at
http://archief.goudappel.nl/Site/basicsite.nsf/0/1FB37C466248B8D7C12573D1005723DA/$file/The%20eff
ects%20of%20speed%20measures%20on%20air%20pollution%20and%20traffic%20safety.pdf. Accessed
26 September 2012
83 Speed limits can reduce air pollution. Science for Environment Policy. European commission DG ENV,
News Alert Issue 138 January 2009.
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Types of emissions

In Malaysia, a study in 1996 by the Department of Environment found that motor
vehicles contributed to 82% of air pollution84. In terms of greenhouse gas emissions,
167.44 metric tonnes (Mt) of carbon dioxide were emitted in this country in 2000. This
represented 75.1% of Malaysia’s greenhouse emissions85. The remainder were methane
(23.5%) mainly from agriculture and nitrogen dioxide (1.3%). See Figure 7. 21% of that
total carbon dioxide emission of 167.44 Mt came from the transport sector which was
second only to carbon dioxide emissions from energy industries at 35% 86. See Figure 8.

Department of the Environment cited by Yahya, N., Ali, A., & Ishak, F. (2006). Air pollution index and the
effects on human health: Case study in Terengganu city, Terengganu, Malaysia. Paper submitted to the
International Association for People-Environmental Studies Conference, September 2006, Alexandria,
Egypt.
85 Malaysia’s Second National Communication to the United Nations Framework Convention on Climate
Change. http://www.nre.gov.my/Environment/Documents/SECOND%20NATIONAL%20COMMUNICATION
%20TO%20THE%20UNFCCC%20(NC2).pdf. Accessed 10 October 2012.
86 See again Malaysia’s Second National Communication to the United Nations Framework Convention on
Climate Change. Access information is at Footnote 79.
84
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Figure 7 Carbon dioxide (CO2) emissions in Malaysia in the year 2000

It shows that 75.1% of greenhouse gases were carbon dioxide. (Source: Malaysia’s
Second National Communication to the United Nations Framework Convention on
Climate Change)
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Figure 8 Major sources of carbon dioxide emissions in 2000

It shows the transport sector as the second largest contributor at 21%. (Source:
Malaysia’s Second National Communication to the United Nations Framework
Convention on Climate Change)
Speed and carbon dioxide: The emission of carbon dioxide is directly proportionate to
fuel consumption and thus dependent on vehicle travelling speed87, (although the level
at which carbon monoxide, nitrogen dioxide and hydrocarbons are emitted is also
dependent on the air to fuel ratio of the vehicle)88. See Figure 9.

Van Beek, W., Derriks, H., Wilbers, P., Morsink, P., Wismans, L., & Van Beek, P. The Effects of Speed
Measures on Air Pollution and Traffic Safety (citing Wismans et. al. 2007a and 2007b). Available at
http://archief.goudappel.nl/Site/basicsite.nsf/0/1FB37C466248B8D7C12573D1005723DA/$file/The%20eff
ects%20of%20speed%20measures%20on%20air%20pollution%20and%20traffic%20safety.pdf. Accessed
26 September 2012
88 Heywood. (1988). cited in Robertson, S., Ward, H., Marsden, G., Sandberg, U., & Hammarstrom, U. (1998).
The effect on noise, vibration and emissions from vehicles (MASTER Working Paper R 1.2.1). Available at
http://www3.vtt.fi/yki/yki6/master/master.htm. Accessed 3 September 2012
87
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Figure 9 Carbon dioxide emission factor versus driving speed (Source: Wismans et al., 2007)

Acceleration and deceleration: Acceleration and deceleration also influence emission
rates. Figure 10 shows the relationship between the carbon dioxide emission, speed,
acceleration and deceleration in that carbon dioxide emissions increase at low driving
speeds if in congested traffic (for example, in rush hour in urban areas). At higher speeds,
air resistance is the determinant for carbon dioxide emissions which increase
significantly89.

Van Beek, W., Derriks, H., Wilbers, P., Morsink, P.,Wismans, L., & Van Beek, P. The Effects of Speed
Measures on Air Pollution and Traffic Safety (citing Wismans et al., 2007a and 2007b). See above at footnote
83.
89
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Figure 10 Relationship between speed, acceleration, deceleration and carbon dioxide emission
(Source: Wismans et al., 2007b and TNO, 2001)90

A study in the Netherlands found that air quality near expressways improved by up to
15% when the speed limit was reduced from 100 km/h to 80 km/h, although the effects
varied by location. Large cities like Amsterdam, Rotterdam and Utrecht showed the large
improvements.91 The study claims to be the first to clearly show that reduced speed can
improve air quality.
B. Speed and minimum emission rates
Figure 11 below illustrates the minimum emission rates of various air pollutants at
different constant (or cruise) speeds found by a seminal 1998 study92, which reported
that:

As cited in Van Beek, W., Derriks, H., Wilbers, P., Morsink, P., Wismans, L., & Van Beek, P. The effects of
speed measures on air pollution and traffic safety. See above at footnote 83.
91 Stemerding, M., van Beek, P., Goudappel Coffeng N. L., & Havermans, P. F. (2005). Reducing speed limits
on highways: Dutch experiences and impact on air pollution, noise level, traffic safety and traffic flow.
European Transport Conference 2005. Available at http://www.etcproceedings.org/paper/reducing-speedlimits-on-highways-dutch-experiences-and-impact-on-air-pollution. Accessed 5 October 2012
92 Ward, H. Robertson, S., & Allsop, R. (1998). Managing speeds of traffic on European roads: Non-accident
external and internal effects of vehicle use and how these depend on speed. Paper presented at Workshop
90
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carbon monoxide emission is at its minimum at 40 km/h and is approximately
50% higher at 70 km/h;
emissions of nitrogen dioxide increase with cruise speed (as does carbon dioxide
as shown in Figure 9);
hydrocarbon emissions are at a minimum at 80 km/h; and
particulate emissions are at a minimum at 50 km/h.

Therefore, the optimum cruise speed to minimise emissions of carbon monoxide,
carbon dioxide, nitrogen oxide, hydrocarbons and particulates is probably about 40 –
50 km/h.

Figure 11 Relationship between cruise speed and emission rates (from Ward et al., 1998)

II on Speed Management, Proceedings, 9th International Conference on Road Safety in Europe, Cologne,
Germany. Retrieved 17 September 2012 from virtual.vtt.fi/virtual/proj6/master/pre12.pdf
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4.3.5 Fuel Consumption and Fuel Economy
Speed and fuel consumption
Fuel consumption is the total quantity of fuel consumed by a vehicle in a specified area
and period of time. Fuel consumption increases with speed. This is because the total
tractive force required to drive the vehicle increases93. Acceleration also increases fuel
consumption.
Travelling at a constant (i.e. cruising) speed minimises fuel consumption (and
emissions)94. However, research findings are mixed as to what the cruising speed is for
optimum fuel consumption i.e. achieving fuel economy. In addition, different testing
methods in different countries have sometimes resulted in identical car models showing
different fuel consumption figures95. Listed below is a summary of the mixed results of
speeds for optimum fuel consumption.
§

An Australian study96 found that a car cruising at a steady speed of 50 km/h uses
4.2% less fuel than at 60 km/h. At 40 km/h, it uses 14.5% less fuel than at 60
km/h. Fuel consumption increases significantly at speeds of over 50 km/h,

Haworth, N., & Symmons, M. (2001). Report No. 188. The Relationship Between Fuel Economy and Safety
Outcomes. Monash University Accident Research Centre at http://www.monash.edu.au/miri/
research/reports/muarc188.html. Accessed 5 September 2012.
94 Robertson, S., Ward, H., Marsden, G., Sandberg, U., & Hammarstrom, U. (1998). The effect on noise,
vibration and emissions from vehicles (MASTER Working Paper R 1.2.1). Available at
http://www3.vtt.fi/yki/yki6/master/master.htm. Accessed 3 September 2012.
95 For example, the Lexus IS 250 – petrol 2.5 L 4GR-FSE V6, 204hp (153 kW), 6 speed automatic, rear wheel
drive, has different fuel consumption and fuel economy figures when tested in Australia, the European
Union and the United States of America. See http://www.greenvehicleguide.gov.au/
GVGPublicUI/CompareVehicles.aspx, IS 250 Kraftstoffverbrauch kombiniert 8,9 l/100 km (innerorts 12,5 l/
außerorts 6,9 l) bei CO2-Emissionen von 209 g/km nach dem vorgeschriebenen EUMessverfahrenhttp://www.lexus.de/range/is/index.aspx and 2009 Lexus IS 250 6 cyl, 2.5 L, Automatic (S6),
Premiumhttp://www.fueleconomy.gov/feg/findacar.htm
96 By Lines and Morgan (199een councils, t2, cited in Walsh D. (1999). The 50 km/h limit in NSW: A joint
partnership between communities and the NSW Roads and Traffic Authority. Paper presented at Research
Policy Education Road Safety Conference, November Canberra.
93
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mainly because of the increase in aerodynamic drag force that occurs at high
speeds.
More recent European data seems to show different patterns. A study97 found
that fuel consumption for European vehicles manufactured from 1993 – 1996,
of 1.4 – 2 litres, with a three-way catalyst, achieved minimum fuel consumption
at 80 km/h.
However, another study98 reported that carbon dioxide emissions continued to
decrease with increasing speed (contrary to findings of the study by Wismans et
al., 2007, shown at Figure 9)
Studies which are more recent, i.e. in 2010, in the USA99, have found greater fuel
economy at higher speeds than previous research; for example, some vehicles
got better mileage at 65 mph (105 km/h) rather than at 45 mph (72 km/h).

Even though findings are mixed as to the cruising speed for optimum fuel economy, they
concur that cruising speeds should be below 100 km/h to achieve fuel economy. Raising
speed limits to over 110 km/h on high speed roads like expressways will, as shown by
studies in other countries, result in many motorists driving faster thus increasing their
fuel consumption.

4.3.6 Feasibility and Cost of Above Considerations
Responsible government dictates that in considering whether to or not to effect any
policy change (such as an increase in speed limits), the feasibility and cost of the
proposed policy change must first be carefully weighed and considered from all possible
and relevant perspectives.

By Samaras & Ntziachristos (1998). Cited in Andre, M. and Hammarstrom, U. (2000). Driving in Europe for
pollutant emissions estimation. Transportation Research Part D, 5, 321 – 335.
98 By Joumard, (1999). Cited in Andre, M. and Hammarstrom, U. (2000). Driving in Europe for pollutant
emissions estimation. Transportation Research Part D, 5, 321 – 335.
99 Steady Speed Fuel Economy at http://cta.ornl.gov/data/tedb30/Edition30_Chapter 04.pdf “The two
earlier studies by the Federal Highway Administration (FHWA) indicated maximum fuel efficiency was
achieved at 35 – 40 mph. The recent FHWA study indicates greater fuel efficiency at higher speeds.”
97
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A. Road environment
As mentioned earlier, experience in other countries has shown changes in vehicle speeds
when speed limits are changed especially on high speed roads like expressways. As such,
increasing the speed limit of a high speed road would likely result in an increased
operating speed which affects the level of safety of the road operation. Safety
improvements to the road environment are therefore needed to minimise the risk of a
crash and severe injuries. Added protection to vehicle occupants is also desired to
reduce the number of fatalities and the seriously injured.
The cost to improve the existing road environment to cater for a higher operating speed
includes the initial construction cost and the cost to maintain the facility over the entire
service life (usually 20 years). More than single upgrading works may be required
depending on existing conditions. The actual cost involved may be subject to factors
such as site constraints and existing developments.
Table 18 shows the estimated costs for several road construction works which may be
required to upgrade existing road conditions to cope with higher operating speeds100.
The figures shown should be considered only as a guide to reflect a rough estimate of
the costs incurred.
Table 18 Estimated road construction costs
Construction works
Lane/shoulder widening
Road surface upgrade
New crash barrier

100
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Initial construction cost
(RM/km)
100,000

Cost to maintain over the
service life (for 20 years)
125,000

40,000
300,000

80,000
300,000

International Road Assessment Programme. (2009). Malaysia: iRAP Results 2009, Hampshire, UK.
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B. Vehicle safety
This section will discuss the cost of installing relevant technology in new vehicles if higher
speeds were to be implemented on Malaysian roads. The basic premise is that higher
speeds will lead to certain types of crashes. Therefore, in order to ensure that a vehicle
is roadworthy, what is the relevant technology required to prevent or mitigate speed
related crashes?
Higher speeds are associated with:
§
§
§

longer reaction and braking distance,
higher impact speed and crash energy; and
high risk of losing control of the vehicle.

In the last 10 years, several types of technology have become available to help prevent
or mitigate such crashes. For example, Electronic Stability Control and Intelligent Speed
Adaption were designed to primarily prevent the loss of vehicle control during any
sudden maneuver or in single vehicle crash. If the driver has to brake suddenly, a forward
mitigation system such as Adaptive Cruiser Control will assist him, especially in a rear
end collision.
Table 19 describes a cost benefit assessment study done on vehicle safety technologies.
Specifically, it describes the standard price per unit cost of vehicle safety equipment.
Based on this table, the cost of Electronic Stability Control is approximately RM990101,
RM1,980 for Intelligent Speed Adaption and RM2,970 for Adaptive Cruiser Control. A
rough estimation of the total cost of installation of such equipment would be RM5,940
per vehicle.

Based on the foreign exchange rate of 1Euro = RM3.9607 as at 10 January 2013 from
http://www.bnm.gov.my/index.php?tpl=exchangerates. This applies to all the estimated costs quoted for
the different vehicle safety technologies mentioned above.
101
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Table 19 Cost benefit assessment of vehicle technologies102

COWI. (2006). Cost-benefit assessment and prioritization of vehicle safety technologies, Final report.
Contract TREN/A1/56-2004. European Commission, Brussels.
102
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C. Air pollution, greenhouse gases, fuel consumption and fuel economy
The transport sector is the second highest energy consumer in Malaysia, after the
industry sector. Within the transport sector, road transport uses by far the most amount
of energy. In 2002, energy demand for road transport was 86% of the total amount
consumed by the transport sector103. It had, however, reduced to 78.6% by 2008104.
Most of that energy used by the transport sector comes from petrol, which is a fossil
fuel capable of emitting pollutants harmful to health and the environment. Statistics
from 2008 showed that petrol provided 53.6% of the transport sector’s energy demand,
diesel 32.2%, ATF and AVGAS, 12.9%, natural gas, 1.9% and electricity 0.9%105. See Figure
12.

Figure 12

Usage of types of fuel in the Malaysian transport sector (1980 – 2008) [Source:
National Energy Balance (1999 – 2008)]

APEC Energy Demand and Supply Outlook 2006. Malaysia. Accessed from the following URL on 3 October
2012. http://www.ieej.or.jp/aperc/2006pdf/Outlook2006//ER_Malaysia.pdf
104 Mustapa, S. I. Tan, C. S., & Leong, Y.P. (2011). Energy Efficient Pathways for the Transportation Sector in
Malaysia. http://www.uniten.edu.my/newhome/uploaded/admin/research/centres/iepre/2012/papers/
Energy%20Efficient%20Pathways%20for%20the%20Transportation%20Sector%20in%20Malaysia.pdf
Accessed 3 October 2012
105 Mustapa, S. I, Tan, C. S., & Leong, Y. P. (2011). energy efficient pathways for the transportation sector in
Malaysia as cited at footnote 98.
103
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The Asia Pacific Energy Research Centre (APERC) projected Malaysia’s energy demand
until the year 2030 and forecast that it will grow at 3.9 % annually and be three times
the level it was in 2002. According to APERC, the highest growth rate for energy
consumption will still be in the industry sector at 4.3% per year but closely followed by
the transport sector at 3.9%106. See Figure 13.

Figure 13 Malaysia’s energy demand projections (1980 – 2030) (Source: APERC Analysis, 2006)

Carbon dioxide emissions: As mentioned earlier, 21% of carbon dioxide emissions in the
year 2000 came from the transport sector. See Figure 8 above. Analysts anticipate
carbon dioxide emissions from the transport sector to continue to increase and that the
sector will still be the second largest carbon dioxide contributor in 2020107 and 2030108.
In 2020, transport sector emissions are expected to be responsible for 30.3% of total
emissions. See Figure 13. By 2030, it is expected to be responsible for 28%109. See Figure

APEC Energy Demand and Supply Outlook 2006. Malaysia as cited in footnote 97.
Nor Sahrliza M. S., Zainura Z. N., Haslenda H., Zaini, U., & Juziahaz T. (2010). Projection of CO2 Emissions
in Malaysia. American Institute of Chemical Engineers. Available at http://www.utm.my/vicechancellor/
files/2012/04/4.Safaai-Zainura-Projectionof-CO2-Emission-in-Malaysia.pdf. Accessed 10 September 2012
108 APEC Energy Demand and Supply Outlook 2006. Malaysia cited at footnote 97.
109 APEC Energy Demand and Supply Outlook 2006. Malaysia cited at footnote 97.
106
107
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14. Compare this with the industry sector which emitted 31% of carbon dioxide but by
2030 is expected to emit only 20% of Malaysia’s carbon dioxide emissions.

Figure 14

Projected carbon dioxide emissions for four sectors in Malaysia (2000 – 2020)
(Source: Nor Sharliza, et al., 2010)

Figure 15 Carbon dioxide emissions by sector (1980 – 2030) (Source: APERC, 2006)
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Further study is needed in order to estimate the extent an increase in speed limits might
contribute to Malaysia’s future bleak energy position, but results are likely to be
negative.
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Conclusions

In deciding whether or not to change a speed limit, factors from the following
perspectives should be considered, in addition to their feasibility and cost:
§

§

§

§
§

§
§

Type of road: Whether the road is low, moderate or high speed, any increase in
speed limits on high speed roads are highly likely to result in more fatalities and
more severe injuries. Any proposal to increase speed limits on low to moderate
speed roads need to also consider the other factors below.
Road design and environment: Would it be feasible to upgrade road geometry
and crash barriers in order to raise the safety levels of these roads to
accommodate the possibility of greater crash risk considering logistics and the
very high cost of reconstruction work if increases in speed limits are to affect
long stretches of road in many areas of the country.
Safety level of vehicles: Will most average Malaysians buy cars that are
‘crashworthy’ enough to adapt to incremental increases in speed limits? A
rough estimate of installing additional safety technologies in new vehicles to
ameliorate vehicle performance at higher speeds is about RM7,400 per vehicle.
Vulnerable road users: The type and amount of pedestrian traffic in the area
(for example schools and hospitals).
Road user behaviour: Studies have found that most motorists typically do not
change their driving speeds even when the speed limit is increased by 8 km/h –
24 km/h.
Air pollution: Optimum cruise speeds to minimise harmful emissions is probably
about 40 km/h – 50 km/h.
Fuel economy: Studies show that all cruising speeds at which fuel economy is
achieved is below 100 km/h.
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Questionable speed limits in Malaysia: There are some situations where the speed
limits in these areas should be reviewed. An obvious example is the speed limit at school
zones which is currently capped at 30 km/h. Motorists tend to ignore this limit, especially
in rural areas, outside school hours and if the school is on a federal road. Other examples
are in this report. The answer is not a simple one case of just increasing speed limits at
these areas. Rather, the situation and needs to be studied holistically by all relevant
perspectives before a decision can be made.
Conclusion: In conclusion, the public’s reasons for higher speed limits are not supported
by the vast amount of research done in this area, albeit in countries other than Malaysia.
In addition, even though increased speeds do not result in more crashes on low to
moderate speed roads, there are many other valid considerations which must be taken
into account in order to reach a balanced decision which will further the good of the
entire country and not just the specific desires of a section of the public.
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Recommendations

In the light of the information and evidence presented in this report, MIROS
recommends the following:
Recommendation 1
With the exception of certain areas mentioned in Recommendation 2 below, speed
limits should remain unchanged for all types of roads viz. expressways, federal roads and
state roads as well as rural and urban roads for the following reasons:
§
§

§

§

More fatalities: Any increase in speed limits on high speed roads are highly likely
to result in more fatalities and more severe injuries.
Vulnerable road users: Even though research shows that increased speed limits
on low to moderate speed roads are unlikely to result in more fatalities or
crashes, any proposal to increase speed limits on these types of road needs to
also consider other factors such as whether there are high concentrations of
pedestrian traffic or slow moving vehicles on these roads, such as outside
schools or hospitals.
Logistics and high reconstruction costs: If increases in speed limits are to affect
long stretches of road and/or be in many areas of the country, the cost of
reconstruction work is likely to be high as it would be necessary to raise the
safety levels of these roads to accommodate the possibility of greater crash risk.
Vehicle safety technologies: Except for high-end luxury motor vehicles, cars
which most Malaysians will be driving may not have a level of safety technology
sufficient to mediate the additional crash risk and injury severity which greater
travelling speeds impose. Currently it is unknown how many new passenger
vehicle models in Malaysia have sufficient features of advanced safety
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technologies like Electronic Stability Control, Intelligent Speed Adaption and
Adaptive Cruiser Control.
No change in driver’s speed: Most motorists typically do not change their
driving speeds even when the speed limit is increased by 8 km/h – 24 km/h.
Air pollution: Optimum cruise speeds to minimise harmful emissions is probably
about 40 km/h – 50 km/h.
Fuel economy: Studies show that all cruising speeds at which fuel economy is
achieved is below 100 km/h.

Recommendation 2
There are some situations where speed limits should be reviewed; for example, at school
zones which currently have 30 km/h advisory speed limits. Motorists tend to ignore this
limit especially in rural areas, outside school hours and if the school is on a federal road.
The same situations occur in the vicinity of hospital and mosque where high pedestrian
activities are observed. This limit should be made regulatory and enforced during certain
time periods for the following reasons:
i.
ii.

Speed limit status: The current status is advisory which has no legal implication
on the road users if the advisory limit is violated.
Pedestrian activity: There is little or no pedestrian activity outside school hours
from 7.00 pm to 6.00 am on weekdays and during weekends and public holidays.
It is not necessary to apply this limit during these time periods which causes
inconvenience to the road users as they are required to travel at a lower speed
even when there is no interruption from pedestrian activity.

Since this limit is enforceable at only a short section of road in the vicinity of school areas
during certain time periods, road users approaching such locations should be properly
informed. The current practice of having advanced warning signs when approaching
school areas can be adopted.
However, it should be noted that schools should not be located along high speed major
roads where there is high interaction between school children and high speed motorised
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vehicles. Schools should be located within residential areas or along municipal roads
where vehicle speeds are low.
Other examples are in this report. The answer is not a simple case of just increasing
speed limits at these areas. Rather, the situation needs to be studied in its entirety from
all relevant perspectives before a decision can be made.
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