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Abstract
Safety Health and Environment Code of Practice (SHE COP)
for transportation sector was developed in 2007 with the
approval of the Malaysian government as a result of a series
of high profile accidents involving commercial vehicles. A
study was conducted among several express bus operators to
investigate the effectiveness of SHE COP. The first objective
of this study is to evaluate the occurrence of speed violation
between implementing and non implementing SHE COP
bus operators. The second objective is to evaluate the
occurrence of speed violation between single and dual driver bus
operations. Speed data was collected by using Global Positioning
System (GPS) units installed in selected express buses among the
participating companies. It is found that there is a significant
difference of speed violation occurrence between implementing and non implementing SHE COP bus operators and between
single and dual driver bus operations. It is interesting to note
that once speed limit is violated, drivers’ behaviours are similar
and independent of whether SHE COP is being practiced. Most
of the drivers, who exceeded the 90 km/h speed limit, drove to
a maximum speed ranging from 104 to 106 km/h. Hence, it is
recommended that SHE COP be implemented by all
commercial vehicle operators as the implementation can
contributes towards the reduction of accidents involving
commercial vehicles especially express buses.
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1. Introduction
Based on statistics released by the Royal Malaysian Police, 363,319
accidents were reported in Malaysia for the year 2007; at least
995 accidents occurred daily. Of these accidents, 13,056 have
been categorised as fatal, that is, accidents in which people were
killed or were seriously injured (KSI). All together, motorcyclists
accounted for at least 60% of the fatal accidents. However, road
crashes involving commercial vehicles are also increasing at an
alarming rate. Figure 1 shows that for the five-year period (2000
– 2005), there was a 25.35% increments in accidents involving
commercial vehicles especially buses and lorries with buses
experiencing more than a 100% increment (from 1,040 in 2000
to 2,405 in 2005). Tragically, most of the bus crash victims are
innocent victims such as the passengers and other third party
road users (PDRM 2007).
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Figure 1 Bus and lorry accident statistics in Malaysia (2000-2005)
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Several studies have been conducted to show the relationship
between speed violations and accidents. Rajalin (1994) found that
speeding is the highest repeated traffic regulation violation, and
it is highly associated with fatal accidents. In addition, Hoskins
(2004) reported that a vehicle travelling at 114 km/h on a 100
km/h designated road has 24% probability of fatality crash. It
has been acknowledged that road user behaviour contributes
to road accidents and that the road accident rate increases with
speeding (Kanellaidis 1995). It has been found that speeding
violations are mainly committed because the driver wants to
get to the destination on time, to maintain speed, or because
speed itself causes positive feelings in the driver (Meskens 2002).
Iversen (2004), in his study on risk taking attitudes and risky
driving behaviour, revealed that attitude(s) toward rule violations
and speeding was the strongest predictor of behaviour. Cooper
(1997) mentioned that ‘excessive speeding’ (40 km/h more than
the posted speed limit) is a better predictor of serious injury
and fatal crash. However, these studies were conducted on
private vehicles and none were in relation to commercial vehicle
drivers.
Speeding behaviour of bus drivers is chosen as an indication of
good driver management. Drivers who adhere to speed limits
will always be aware of limitations on the road. A combination
of good driving behaviour and adherence to traffic rules will
definitely reduce the probability of being involved in accidents.
With more trained drivers, the accident rate is expected to drop
and importantly, the severity of accidents is expected to decline,
especially in accidents involving buses which usually claim many
lives.
Since driver behaviour is an integral part in driver management,
there is a need to establish a quality journey supervision system
in order to investigate the effectiveness of the Safety, Health and
Environment Code of Practice (SHE COP) in providing a tool to
control driver behaviour especially in terms of traffic violations.

2
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1.1

Objective of the Study

The main objective of the study is to focus on traffic violations
among bus drivers in commercial vehicles. Specifically,
the objectives of this study are to evaluate speed violation
occurrences between:
1.
2.

Bus operators on a SHE COP system and bus operators
who are non-SHE COP implementers
Single and dual driver bus operations

1.2 Background on S afety, Health
and Environment Code of Practice
(SHE COP)
In the year 2007, a series of fatal accidents involving buses have
become an eye opener for the public. Aspects related to safety
appear to have been neglected by the bus operators as service
providers. Among the crashes that caught the attention of the
public were:
1. Crash at Hutan Kampong Toll Plaza, Kedah –
a container lorry rammed into several passenger cars
queuing in front of the toll booth. Eight died on the
spot and while a hospitalised victim died a few days
after the accident.
2. Bus accident at KM 160.8 PLUS highway near Nibong
Tebal in Penang. The bus rolled over twice and
claimed eleven lives while at least 35 people were
injured. The cause of the fatalities and injuries was
traced to the collapsed roof of the bus.
3. Bus accident at KM 224 PLUS highway near the Kuala
Kangsar tunnel. In this accident which saw the bus
rolling over several times, six passengers lost their
lives, three were seriously injured while 19 victims
experienced slight injuries. Again a collapsed roof of
the bus appeared to be the cause of the fatalities.
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The worse ever express bus accident occurred at Bukit Gantang,
Perak (Figure 2). This accident occurred around 4 am when the
bus swerved towards the shoulder of the road before punching
through the guardrail. The vehicle continued its forward run into
a concrete drain and subsequently fell into a 6 m high culvert and
came to a rest after it hit a rock. Driver fatigue has been identified
as one of the main reasons for the accident. The roof of the bus
did not conform to the United Nations Economic Commission for
Europe (UNECE) R66 W29* specifications. The roof was dismantled
and completely detached from the body compartment and the
left front corner of the bus sustained damage that continued up
to the nearside of the bus, crushing the body door in the process.
In addition, bus seats were detached from their anchorage. The
outcome was extremely tragic as 22 died including the driver.

Figure 2 Express bus accident at Bukit Gantang, Perak

*UNECE R66
		
		
W29
		

: Uniform Technical Prescriptions Concerning The Approval
of Large Passenger Vehicle With Regard to The Strength of
Their Superstructure
: Periodical technical inspection of wheeled vehicles with
regard to their roadworthiness

4

The Effect of Driver Management System According to
SHE COP in Reducing Speed Violations

As a result of the series of the above-mentioned accidents,
the Malaysian Government decided to implement the Safety,
Health and Environment Code of Practice (SHE COP) for the
transportation industry. Derived from the OSHA Act 1994, this
SHE COP code has identified five key elements as guidelines for
operators.
A series of workshops among the industry players in collaboration
with the Ministry of Transport, Ministry of Human Resource and
Ministry of Entrepreneur and Cooperative Development and
other relevant agencies was conducted to gain an in-depth
knowledge of the problem so as to offer relevant solutions. A
major conclusion drawn from the workshops was an agreement
on the elements needed to enhance safety, health and the
environment by the transportation industry. These are listed
below (MCP 1/2007):
Policy
Policy is the most important element in the SHE cycle as shown
in Figure 3. It is a statement of intent developed by the top
management of a company. It outlines the company’s stand
and commitment to ensuring safety in the organisation’s
operations.
Organisation
This refers to selected personnel including the CEO of the
company who are basically responsible in ensuring that SHE COP
is implemented smoothly. A SHE committee should be formed
and a SHE officer should be appointed. Among the functions of
this SHE committee is to evaluate all initiatives taken to ensure
safety and also to investigate any hazardous materials within the
workplace which may contribute to higher risk towards workers’
safety and health. The SHE officer is responsible for facilitating all
SHE COP activities.
Planning and Implementation
On drawing up the policy and establishing the SHE committee,
proper plans need to be drawn up as guidelines for the
implementation of the SHE COP. This is where the Code of
5
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Practice comes through in formulating procedures that are
required in the transportation industry. Procedures need to be
developed for good driver management, vehicle management,
journey and risk management and good data management. The
detailed explanation will be highlighted under the good driver
management system in the following sections.
Evaluation
The fourth element in the loop is the evaluation of SHE COP
implementation. Evaluation is important to appraise the
effectiveness of SHE COP especially in reducing accidents on
the road and within the working environment. The evaluation
process is also needed as a measurement tool to check the need
for any remedial action or measure. In addition, evaluation is also
important for accreditation and licensing.
Action for Improvement
In order to complete the SHE implementation loop, remedial
measures are required to support continuous improvement.
Once the relevant procedures and targets are evaluated, gaps and
flaws in the system need to be corrected to ensure the safety and
health of the workers in the organization and the achievement
of the safety targets.

1.3

Good Driver Management System

In the transportation industry, drivers play an important role
as the key personnel in delivering the products or passengers.
They are in contact directly with the customers. Without them,
bus operations will grind to a halt and this will affect the whole
transportation system. Therefore, it is crucially important for
the company’s management to obtain driver participation in
implementing the SHE COP.
The third element in the SHE implementation loop, as shown in
Figure 3, is the planning and implementation of the SHE COP.
Most of the procedures involve driver participation. Drivers
are involved in every aspect of the implementation from driver
management to record and data system management. Table 1
outlines the main and sub-elements of a good driver
management system in ensuring the safety of the drivers and
other road users within the working environment.
6
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Policy
Company policy
CEO Role
Management’s responsibilities
Worker participation
Communication

Organisation
Safety, Health & Environment
(SHE) Committee
SHE Officer
Quality Assurance System (QAS)

C

Policy

ON

t
di

Action for
Continual
Improvement

Audit

Evaluation

Au

Preventive and corrective action
Continual improvement

Audit

QAS

Action for Continual
Improvement

IMPROVEM
UAL
EN
TIN
T

Organisation

Planning &
Implementation

Evaluation
Performance monitoring and measurement
Management’s evaluation
Audit

Figure 3 Cycle of implementation concept and main elements 		
(Source : Kod Amalan Keselamatan, Kesihatan dan Persekitaran
untuk Sektor Pengangkutan, MCP 1/2007 2007)

As shown in Table 1, each of the elements describes the role of
drivers and the organisation. Good driver management is not
simply hiring good drivers who are medically fit, have good
track records (not blacklisted) and a high competency level.
There are many aspects that the company needs to look into
especially in ensuring the journey services are delivered safely
to the driver, passengers and other road users.
Sufficient training should be provided to the drivers. Drivers
should be sent for training, especially on handling emergencies,
attitude/behaviour and vehicle handling. Sufficient training will
equip the drivers with knowledge on how and when to react to
a conflict situation during driving. This will lead to a mindset
change in prioritising safety, not only for the driver, but also for
passengers or goods delivered and respect for other road users.
The positive mind set change is believed to help create a safer
environment on the roads, consequently resulting in a reduced
accident numbers.
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Table 1 Elements in SHE COP planning and implementation including a good driver
management system (Source : Kod Amalan Keselamatan, Kesihatan dan Persekitaran
untuk sektor pengangkutan, MCP 1/2007 2007)

Standrad Operation Procedures (SOP)

Main element

Sub-element

Driver management

Pre-hiring driver procedures
Driver categorisation
Training and mind set change
Driving procedures (journey)
Driving hours and working hours
Driver roster
Rewards and penalties

Vehicle management

Vehicle acquisition
Checklist on engine ignition and
switch-off
Seatbelt for driver and the
passengers (bus and lorry)
Displaying of license
Fuel filling regulation
Vehicle usage
Vehicle maintenance and repair
Vehicle disposal and replacement
Vehicle assignments

Risk and journey management

Passenger and loading management
Risk and hazard identification along the
journey.
Journey risk management
Emergency response
Insurance coverage
Personal insurance coverage (PA)

Quality Assurance System (QAS)

Company’s responsibilities
Incident / accident reporting
system
Reports management
Training and SHE competency
Contractor management
Monitoring system – log book /
black box / GPS / tachograph
Self-evaluation

8
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Other than sufficient training and change in mindset, driver
preparation prior to driving cannot be taken too lightly. Before
the driver begins his journey, several items need to be checked
on the vehicle and also the health condition of the driver needs
to be looked into. Drivers are advised not to take any
medications that may induce sedative effects like cough syrups,
panadol and any herbal medication which may cause
drowsiness and nausea. This is very important because the
driver is responsible for the passengers’ lives and should drive
only if he is in a fit enough condition.
To accommodate customers’ demand, a duty roster on the
driving schedule should be prepared to ensure that drivers
have enough rest. Based on the SHE COP, a driver should only
work for 6 days and must be given a day off in a week. This is to
ensure sufficient rest for drivers. Schedule rosters for driving at
night especially during graveyard hours must also be provided.
The final element under a good driver management system
is proper rewards and adequate penalties. The organisation
should always check driver performance records in terms of
rate of accidents, near misses, customer complaints, number of
summonses received and vehicle maintenance records. Good
drivers should be rewarded and promoted and vice versa.
Drivers need to be motivated in order for them to provide
better and improved service.
In summing up, a good driver management system will
result in developing more qualified drivers. The drivers will be
equipped with know-how on how to react during
conflict situations on the road and during emergencies. A
relevant measurement tool to judge whether the driver is
competent and trained under a good driver management
system is through evaluation of driving behaviour. Good
driving behaviour will result in fewer summonses and a keener
adherence to designated speed limits and traffic rules.

9
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2. Methodology
The present study aims to verify the effectiveness of SHE COP
implementation. Under the SHE COP single driver system (MCP
1/2007), the driver ideally follows and adheres to the driving and
working hours and guidelines stated in the SHE COP for single
drivers. Figure 4 shows the overall flow of the study methodology. The following guidelines need to be followed in the single
driver scheme:
1.

Maximum continuous driving hours – 4 hours

2.

Total driving hours per day – 8 hours (maximum)

3.

Total working hours – 12 hours

4.

Rest hour – 30 minutes after every 4 hours of driving

5.

Total working days in a week – 6 days

6.

One rest day after 6 working days
Receive request for investigation

Proposal and development of methodology
GPS procurement
Purchase GPS units
Selection of test group
Test group
Case
Control
Control dual drivers
GPS installation
Data collection
Data analysis
Result and findings
Conclusion and recommendation
Figure 4 The study conceptual flowchart for the implementation of the SHE COP
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2.1

Study and Control Groups

This study consisted of three study groups; case, control and
control dual driver groups. All buses that were already
implementing SHE COP were grouped under the case group.
Buses which did not implement SHE COP were grouped into
the control group. However, in the control group, there were
buses on a dual-driver system those on a single driver scheme.
Those under the dual- driver system were separated and
identified as the control dual-driver group. Tables 2 and 3 show
the groupings for the study.
Table 2 Study group 1
Groups

Condition

Case

All buses implementing SHE COP
and single driver

Control

All buses not implementing SHE
COP

Table 3 Study group 2
Groups

Condition

Case

All buses implementing SHE COP
and single driver

Control

Buses not implementing SHE COP
and dual drivers

Company A, which has a fleet of 160 buses, volunteered to
participate in implementing the SHE COP for the pilot study.
Fifty buses from the company participated in the study; 2 buses
per route for a total of 25 routes. Only 34 buses out of the 50
participating buses were included in the analysis of the case
group. A further 8 buses were excluded from the study due to
maintenance problems during the study period.
The control group is defined as buses that have not
implemented the SHE COP. It consisted of 52 buses from 4
companies including 8 buses from company A which were
still under the dual driver scheme due to some logistics
problems. The control dual-driver group consisted of control
group members that were using 2 drivers per trip.
11
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2.2

Study Route Coverage

This study focused on the routes covering the federal roads
of the West Coast of Peninsular Malaysia. The East Coast states
of Terengganu, Kelantan and Pahang were excluded based
on several reasons. Logistic issues emerged as the journey to
Kelantan or Terengganu is considered a long distance journey
that requires more than one driver per trip. Thus, the SHE COP
could not as yet be implemented for these states. The other
issue is that the Global Positioning System (GPS) units do
not have the ability to communicate with satellite when the
GPS units pass through a tunnel resulting in loss of data (which
could not be captured by the server). As buses to Kelantan,
Terengganu and Pahang need to pass through Karak Tunnel,
these buses were excluded from the study.

2.3

Data Collection

Data were collected using the Global Positioning System (GPS).
One hundred units of SPEK (Sistem Pengurusan Kenderaan) GPS
were utilised. Two units were installed in the cars used by
MIROS for data validation purposes such as verification of the
data set and monitoring of the performance of the GPS system.
The remaining 98 units were installed in 98 buses and raw
data were collected in BSmart SPEK webpage server
(www.bsmart-platform.com). Out of the 98 units of GPS
installed, 8 buses were not involved in this study due to technical
error reasons such as GPS data could not be read, bus broke
down, bus was under maintenance or bus awaiting PUSPAKOM
approval. More than 50% of the data captured by these 8 buses
could not be read due to the above reasons; thus, these 8 buses
were omitted from the study.
A total of 34 buses that had implemented the SHE COP
constituted the case study group. These buses were also
under the single driver system during the observation period.
This group was observed from 10 March 2008 to 10 April 2008 - a
month’s observation period. The data were harvested bi-weekly,
from 10 March 2008 – 25 March 2008 and from 26 March 2008
– 10 April 2008.

12
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For the control group, two segments were observed which were
from 10 March 2008 until 10 April 2008 (a month’s observation) and
from 5 April 2008 to 19 April 2008 (2 weeks’ observation). For the
one-month observation period, only 14 buses were involved. The
GPS installation carried out by the supplier was only completed on
4 April 2008 for the control buses; thus observation could only be
done after 5 April 2008 for all 55 control buses.
Two sets of studies were carried out to compare the effectiveness of
SHE COP implementation on the violation of speed. First, the case
group was compared with the control group to analyse the effects
of SHE COP implementation. Secondly, the same case group was
compared with the control dual driver scheme group in order to
evaluate the speed violation pattern between single versus double
driver system.
In order to obtain the travel data in terms of driving behaviour such
as harsh acceleration, harsh braking, and speeding, GPS units were
installed in selected buses for selected routes (Mintsis 2004; Theiss
2005). The GPS system had been programmed such that for every
100 metres, one reading would be captured and collected in the
black box. The data would then be sent to the web server via GSM
when the black box was full. The data logging buffer is capable of
holding 5000 data logging points. For example, if the data logging
distance is set at 100 m, the unit will be able to log approximately
500 km. An alert sign will be sent to the system when the data is
ready to be downloaded into the BSmart server. When the data is
approximately 70% full, the alert sign will be sent (3500 points / 350
Km @ 100 m setting). This alert is the “Request data call download”
alert.
The data consists of time of data capture, status of bus during data
capture, location and coordinate of bus, speed (km/h), altitude
(metre), direction ( o ) and ascent rate. Speed is triggered when the
speedometer reading exceeds 90 km/h, as the speed limit for buses
on highway in Malaysia is 90 km/h. Therefore, when the speedometre
reading of the bus exceeds 90 km/h, the bus is then considered to
be violating the speed limit.

13
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Raw data were downloaded from ‘Detailed Transaction
Report V2’ from Bsmart-platform.com in excel form. The
number of speed captures triggered at over 90 km/h was
counted for each bus. Then the number of data logging,
the system captured, was calculated. Summations of the
number of speed captures triggered by all buses in each group
were then divided by the summations of the number of data
logging captured by the GPS system. Speeding violation
percentages were then calculated based on the equation
below.
% of Violation

2.4

no. of speed violation
no. of data captured (every 100 m)

x100

Data Analysis

Though data were harvested at different periods of time, analysis
was carried by using summation of all observations according
to their respective groups. However, the findings of the study
will not be affected as the interested variable is the rate of speed
violation.
In the second part of the study, the behaviour of speed violations
among the bus drivers was evaluated. Statistical means and the
distribution of each group under study were analysed. For each
group, data were compiled and arranged as a single variable
to represent a single group. Then, descriptive analysis for each
group was gathered using Minitab software. The useful
statistics provided by descriptive analysis included among
others, means and quartiles for each group. Comparison of
means was then conducted to investigate significant
difference between the groups in terms of speed violation
when the speedometer reading exceeded the designated speed
limits (90 km/h) for both the case groups with SHE COP and the
control group not under SHE COP.
The distribution of the speed violation for each group was also
analysed. From this analysis, the actual speed of the driver
beyond the speed limit could be determined.

14
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3. Results
Two studies were carried out to compare the violation pattern
of the bus drivers’ behaviour when exposed to the SHE Code of
Practice.

3.1

Speed Violation Comparison

3.1.1 Study 1: Comparison between case and control
Buses that have implemented SHE COP, also known as case, was
compared with the control buses which were not under SHE
COP. The percentages of speed violations were then calculated.
Table 4 Percentage of speed violations between case and control
Case (%)

Control (%)

Difference of

(cumulative)

(cumulative)

percentage

>100

18.2

> 95

21.0

2.8%

30.1

> 90

32.9

2.8%

39.6

54.5

14.9%

Speed (km/h)

Table 4 shows that the percentage of speed violations for
control-bus group is larger than for the case group. For
control group, 54.5% of observations (data captured by GPS)
were greater than 90 km/h regardless of road type, that is,
highway or state road. It can also be seen that, for speeds (of )
more than 100 km/h and 95 km/h, the control group still has a
higher percentage.

15
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CASE vs. CONTROL
Percentage of Speed Violation
Control
54.5%

60%
50%

Case
39.6%

40%

14.9%

30%
20%
10%
0%

Control

Case

Figure 5

Comparison of percentage of speed violation between case
and control group where the implementation of SHE COP is
being evaluated

Figure 5 shows the violation percentages for case and control
groups. It can be seen that there is a significant difference
of 14.9% between the company that had implemented SHE
COP and companies that had not implemented SHE COP;
less speed violations is seen in the company which had implemented SHE COP.

3.1.2 Study 2: Comparison between single and dual
drivers
Speed violations for buses that had implemented a single driver
system throughout on single trips were compared to buses
with a two driver system.
Table 5 Percentage of speed violation
Case (%)

Control (%)

Difference of

(cumulative)

(cumulative)

percentage

>100

18.2

24.4

6.2%

> 95

30.1

35.8

5.7%

> 90

39.6

60.2

20.6%

Speed(km/h)
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Table 5 shows a comparison of the violation percentages for
speed between case (single driver) and dual driver system. The
rate of speed violations (greater than 90 km/h) is then
compared and shown in Figure 6.
CASE vs. CONTROL DUAL
DRIVER
Percentage of Speed Violation
Control Dual
Driver
60.2%

70%
60%
50%
40%

Case
39.6%

20.6%

30%
20%
10%
0%

Figure 6

Control Dual Driver

Case

Comparison of percentage of speed violation between case
and control group where the implementation of SHE COP is
being evaluated

Figure 6 shows the percentage of violations for single driver
mode in comparison to the dual driver system. A difference of
20.6% was recorded between these two groups for speeds
exceeding 90 km/h. The control dual driver group had a greater
tendency to violate the speed limit - 60.2% of the speed
observations were higher than the 90 km/h limit. A
substantial reduction in speed violation could be achieved if a
company implements the SHE COP, especially when a single
driver system is practised.
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3.2

Means and Distribution Study

3.2.1 Case group
Thirty-four buses were monitored and analysed from the case
group. In this study, the violation pattern is the variable of
interest. Therefore, speedometer reading of more than 90 km/h
was observed. A speedometer reading of more than 160 km/h
was considered an outlier. All observations from the 34 buses
were then combined and an overall analysis was performed.
The descriptive analysis for the case group (implementing SHE
COP with single driver approach) is as shown in Figure 7.
Variable
CASE

Total Count
1187083

Mean

SE Mean

St.Dev

99.861

0.00639

6.962

Variance
48.463

Minimum
90.000

Q1
94.400

Figure 7 Descriptive statistics - Case Group

It can be seen from Figure 7 that the mean speed violation for
the case group is 99.86 which is as expected. The median and
the third quantile of the speed histogram are 98.57 and 104.15
respectively. This shows that 75% of the speedometer reading is
less than 104.15. The distribution is skewed to the left, towards
90 km/h as shown in Figure 8.

!

Figure 8 Distribution of speed violations among the case group is 		
skewed to the left as shown in the histogram
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3.2.2 Control group
For control group, 52 buses were chosen and speedometer
readings of more than 90 km/h were selected. The same criteria as
for the case group applied for outlier removal. From the
descriptive analysis in Figure 9, it was found that the mean of
speedometer readings was 101.22 km/h. The median and the
third percentiles of the histogram were found to be 100.33 and
106.09 respectively. The distribution is skewed to the left, as
expected, and is shown in Figure 10.

Variable
control all
Variable
control all

Total Count
1932037
Q1
95.51

Mean
101.22
Median
100.33

SE Mean
0.00512
Q3
106.09

StDev
7.12

Variance
50.72

Maximum
159.91

Skewness
0.57

Figure 9 Descriptive statistics - Control Group

!

Figure 10 Distribution of speed violation among control group is also
skewed to the left
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3.2.3 Control dual driver group
For the dual driver system, 47 out of 52 buses were selected.
Outliers were removed and data was analysed as per requirement.
From the descriptive analysis as shown in Figure 11, the mean,
median and the third percentiles were 101.73, 100.94 and 106.67
respectively.

Variable
control dual driver
Variable
control dual driver

Total Count
1709083
Q1
96.05

Mean
101.73

Median
100.94

SE Mean
0.00546

StDev
7.14

Variance
50.97

Minimum
90.00

Q3 Maximum Skewness
106.67
159.91
0.52

Figure 11 Descriptive statistics: Control Dual Driver System

!

Figure 12 Distribution of dual driver group
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4. Discussion
From the analysis, it is obvious that when a company
implements the SHE COP and practises a single driver scheme
for their routes, behaviour of drivers can be controlled as shown
in Table 6. It is known that road user behaviour contributes to
road accidents and that the road accident rate increases with
speeding (Kanellaidis 1995; Hoskin 1986). For a company
that operates under the SHE code, in practice the tendency
to violate the speed limit is reduced. This is due to drivers
having enough rest and having their trip schedules
managed properly (Beilock 1995) and hence, they will also
have less stress (Kompier & di Martino 1995; Carrère et al. 1991).
Consequently, road accident occurrences will be reduced.
Table 6 Comparison of speed violation percentages within groups
Group

Speed >90 km/h (%)

Case

39.6%

Control

54.5%

Control dual driver

60.2%

For companies that are not practicing the SHE COP, more than
50% of the samples were found to be violating the speed limit
and this becomes worse for those under a dual driver system.
However, this study did not establish a quantitative relationship
between the implementation of SHE COP with the accident
rate. Thus, the reduction in express bus accident rates could not
be assessed.
Table 7 shows the summarised descriptive statistics for all three
groups. It shows the mean, first quartile (Q1), median, third
quartile (Q3) and sample population. It is found that the mean
of speed limit violation for the three groups is similar. This implies that once speed limit is violated, driver behaviour is similar
and independent of whether or not SHE COP is being practised.
Most of the drivers who exceeded the 90 km/h speed limit
reached maximum speeds ranging from 104 to 106 km/h.
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Table 7 Descriptive statistics
Group

Mean

Q1

Median

Case

99.861

94.4

Control

101.22

Control dual driver

101.73

Q3

N

98.57

104.15

1187083

95.51

100.33

106.09

1932037

96.05

100.94

106.67

1709083

4.1 Limitations
There were a few limitations to the study:
1.
2.

3.

Data was missing from some data sets. This is due to
technical constraints of the GPS System such as data
storage limitations.
The study could not evaluate the behaviour of the
drivers on different roads namely, highways and
federal roads. This is due to incomplete road
segmentation.
The results are only applicable for routes in the west
coast region.
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5. Conclusion
The study was initiated with two objectives. The first objective
of the study was to evaluate the speed violation occurrence
between implementing and non implementing SHE COP bus
operators. It was found that there is a significant difference in
speed violation occurrences between the two groups of bus
operators. The second objective was to evaluate the speed
violation occurrence between single and dual driver bus
operations. A significant difference was also found between the
two groups of drivers. It is interesting to note that once speed
limit is breached, driver behaviour is similar and independent
of whether the SHE COP is being practised. Most of the
drivers, who exceeded the 90 km/h speed limit, drove to
maximum speeds ranging from 104 to 106 km/h.
This study recommends that all commercial vehicle operators
implement the SHE COP.
For future studies, it is recommended that the relationship
between speed violations and the number of accidents for each
group be investigated.

23

The Effect of Driver Management System According to
SHE COP in Reducing Speed Violations

References
Beilock, R 1995, Schedule-induced hours-of-service and speed
limit violations among tractor-trailer drivers, Accident 		
Analysis and Prevention, 27: 33-42.
Carrère, S, Evans, GW, Palsane, MN & Rivas, M 1991, Job strain
and occupational stress among urban public transit 		
operators. Journal of OccupationalPsychology, 64: 305-316.
Cooper, PJ 1997, The relationship between speeding behaviour
(as measured by violation convictions) and crash 		
involvement, Journal of Safety Research 28(2): 83-95.
Hoskins, AF 1986, Consequence of raising the speed limit
(Research Note),. Journal of Safety Research 17: 179-182.
Iversen, H 2004, Risk taking attitudes and risky driving behavior,
Transportation Research, Part F (7): 135-150.
Kanellaidis, G, Golias, J & Zarifopoulos, K 1995, A survey of
drivers’ attitudes toward speed limit violations,
Journal of Safety Research 26(1): 31-40.
Kod Amalan Keselamatan, Kesihatan dan Alam Sekitar untuk
Sektor Pengangkutan, MCP 1/2007 2007, Kuala Lumpur:
Institut Penyelidikan Keselamatan Jalan Raya Malaysia
(MIROS).
Kompier, MAJ & di Martino, V 1995, Review of bus drivers’
occupational stress and stress prevention. Stress Medicine,
11:253-262.
Mesken, J, Lajunen, T & Summala, H 2002, Interpersonal
violations, speeding violations and their relation to
accident involvement in Finland, Ergonomics 45(7): 		
469-483.
Mintsis, G, Basbas, S, Papionnaou, P, Taxiltaris, C & Tziavos, IN
2004, Applications of GPS technology in the land
transportation system, European Journal of Operational
Research 152: 399-409.

24

The Effect of Driver Management System According to
SHE COP in Reducing Speed Violations

Rajalin, S 1994, The connection between risky driving and
involvement in fatal accidents, Accident Analysis and
Prevention 26(5): 555-562.
Theiss, A, Yen, DC & Cheng, YK 2005, Global Positioning
Systems: an analysis of applications, current development
and future implementation, Computer Standards and
Interfaces 27: 80-100.

25

The Effect of Driver Management
System According to SHE COP in
Reducing Speed Violations

Malaysian Institute of Road Safety Research
Lot 125-135, Jalan TKS 1, Taman Kajang Sentral
43000 Kajang, Selangor Darul Ehsan
Tel +603 8924 9200 Fax + 603 8733 2005
Website www.miros.gov.my Email dg@miros.gov.my

