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ABSTRACT 

 
Traffic congestion and road accidents are part of the major 
transportation problems across the globe. In a developing country 
like Malaysia, traffic congestion and road accidents are among 
serious problem that have impacted many sectors namely economic 
and social sectors. In this study, the relation between traffic 
congestion and road accidents is explored based on data collected 
from main expressway in Klang Valley. The objective of this study 
is to identify the locational pattern between traffic congestion and 
road accidents (if there is) as well as to propose method of data 
collection that provides the information. Descriptive analysis and 
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Single Factor ANOVA are used to explore and analyse the primary 
data set of traffic congestion and the secondary data set on road 
accidents obtained from the selected Expressway. It is found that 
heavy traffic congestion occurs the most especially during morning 
peak hours on weekdays. However, road accident happens 
randomly at various location and time. From the mapping and test 
done, it shows there is no significant relation between traffic 
congestion and road accidents, yet some locations are prone to both 
traffic congestion and road accidents. 

 

Keywords: Traffic congestion, road accidents, locational analysis. 

 

INTRODUCTION 

 

Traffic congestion and road accidents are part of the major 

transportation problems across the globe. In addition, the 

development of a country depends on its transportation systems. 

Traffic congestions and road accidents happen mostly in cities of 

developing countries. These chronic challenges apart from 

pollution, public transport decline, environmental degradation, 

climate change, energy depletion, visual intrusion, and lack of 

accessibility for the urban poor affect the economic growth of the 

country. Traffic congestion exists when the demand for road space 

exceeds supply in which it is linked to the difference between the 

roadway system performance that users expect and the actual 

performance of the system (Hannah et al., 2017). Traffic congestion 

or traffic jam may result from a decrease in the capacity of 

transport flow, for example accidents on the road or roads being 

closed. This phenomenon prevents people from moving freely as 

the slow-moving traffic disrupts the conduct of business within the 

areas (Osman et al., 2019; Teixeira et al., 2019; Sweet, 2011). Even 

though, traffic congestion is expected and somehow anticipated, 
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this problem should be encountered in order to enhance the 

productivity of the nation. This is because, the scenario in which 

vehicles travel slower due to too much traffic will result in longer 

road users’ trip times and increase queueing time on the road.  

The purpose of this study is to analyse the pattern of both 

occurrences of road accidents and traffic congestion on major roads 

specifically, in order to enable the highway or expressway 

operators to plan necessary actions to alleviate this problem. 

 

RELATIONSHIP BETWEEN ROAD ACCIDENTS AND 

TRAFFIC CONGESTION 

 

Road accidents are undoubtedly the most occurred incidents 

with greatest impact to everyone. The number of death due to road 

accidents increased each year even though plenty of prevention 

steps were done to avoid road accidents. Road accidents has also 

been stated to be the number one leading cause of death for 

children and young adults aged 5 to 29 years old as well as the 8th 

for people of all ages all around the world. Every year the number 

of people die because of road crash is estimated almost 1.35 million 

according to Global Status Report on Road Safety 2018. In addition, 

the road accidents result in around 20 to 50 million more people 

suffered non-fatal injuries that incurs disability (World Health 

Organization, 2018). Despite the number of deaths is around 18 

people per 100,000 populations over the last 15 years is considered 

to be acceptable, WHO predicted that the Sustainable 

Development Goal (SDG) 3.6 to reduce half the number of global 

deaths and injuries from road traffic accidents by year 2020 will 

not be achieved. 

Clearly, road accidents are major public health disaster 

throughout the world. It is by far the most concerned issue as 

numerous initiatives and public and government efforts are done 
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continuously to prevent road accidents. Nevertheless, 65 percent 

increment is expected in the number of road accidents and injuries 

by the year 2020. Hence, it is predicted to become the seventh 

leading cause of death by 2030. In addition, ninety percent of road 

deaths is said to have occurred in low and middle income countries 

while these countries accounted for 82 percent of the total world’s 

population. 

Malaysia has experienced disastrous traffic accidents which 

results in approximately 20 to 50 million suffered non-fatal injuries 

that incur disability yearly (Shariff et al., 2018). The road accidents 

impacts include the socio – economic and health and social distress 

to the individual involved. Victims and their family were burdened 

by cost of damage and medical. There is about 48 percent 

occupancy in surgical wards due to road accidents. Most victims 

are physically impaired for lengthy period and some suffered 

permanent disfigurement and cosmetic ugliness if the operation 

does not succeed. The government also suffered financial loss in 

terms of cost of damage to the road and its facilities, human capital 

approach and pursuing preventive cost in order to curb the road 

accident from occurring (Agyapong & Ojo, 2018; Chakrabartty & 

Gupta, 2014). At the same time, causes of road accidents are 

continuously being associated with traffic congestion. 

Traffic congestion have been mitigated using various efforts (Ali 

et al., 2018; Wang et al., 2009) among which by having cameras 

monitoring the occurrences.  Data have been collected at different 

places using various equipment however, the behaviour of traffic 

always deviates from the norm and it tends to change drastically 

in other situation that could result in the disruption of the traffic 

flow (Lee & Farahmand, 2013). Thus, it creates complications for 

the concerned disaster management authorities to carry out the 

relief operations effectively when traffic congestion happens at 

that time. Hence, it is crucial to study the pattern of both 
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occurrences of road accidents and traffic congestion on major roads 

specifically in order to take specific necessary actions to alleviate 

this problem. The objectives of this research are as follows: To 

analyze the trend of traffic congestion within Konsortium 

Expressway Shah Alam Selangor (KESAS) in section of areas and 

peak. To determine the spatial pattern of road traffic accidents 

across Konsortium Expressway Shah Alam Selangor (KESAS). 

 

METHODOLOGY 

 

Study Setting 

Konsortium Expressway Shah Alam Selangor (KESAS) serves as 

a very important expressway that connects suburban areas in 

Selangor to the city of Kuala Lumpurs. However, like other 

expressway, KESAS faces unbearable traffic congestion especially 

during peak hours and huge number of traffic accidents. Numerous 

studies about traffic congestion and road accidents has been done 

to address the issue separately. However, the relationship between 

traffic congestion and road accidents is not apparent and less 

studied. Therefore, this study concerns on traffic congestion and 

road accidents within KESAS setting, in order to give a holistic 

view on this expressway. The identification of areas involved with 

traffic congestion and road accidents will lead to study about the 

relationship between traffic congestion and road accidents in 

KESAS. This study gives guidance to the concerned bodies about 

the importance of taking remedial actions towards the traffic 

congestion and road traffic accident. 

 

Method of Analysis 

This study was using both primary and secondary data. Several 

statistical analyses are used in order to support the findings and 

the conclusions (Kwon et al., 2017). 



 

 

 

 

 

 

 
Management Review: An International Journal, 15(1), 73-92 (June 30, 2020). 

ISSN: 1975-8480 eISSN: 2714-1047 

78 

 

 

 

For traffic congestion study, the data collection was conducted 

in the form of observation, with data was gathered via Waze Live 

Map where time and location in which traffic congestion occurrence 

was carefully being recorded. Since traffic congestion is common or 

routine at some highway or expressway, a 24 hours observation for 

a period of 2 weeks (6th May 2019 to 19th May 2019) were done.  

Firstly, the traffic flow at KESAS was observed hourly in random. 

The indicator whether the traffic is moderate traffic, heavy traffic 

and bumper to bumper traffic were tabulated to keep track of the 

observation (Suvin & Mallikarjuna, 2018). The section of areas 

involved in traffic congestion then analyzed in terms of the location 

and temporal using descriptive analysis and Single Factor ANOVA 

analysis. 

The data on the reported road accidents involving all types of 

vehicles that befallen along 34.5 km KESAS starting from 

Pandamaran in Klang, Selangor to Sri Petaling, Kuala Lumpur 

from 2008 to 2017 have been acquired from KESAS. The parameter 

includes yearly road accidents with total numbers of vehicles 

involved, causes of accident, collision type and injury type. Other 

than that, 2013 to 2017 monthly road accidents data with exact 

locations (in terms of kilometer), date, day and time is obtained 

from KESAS. The data is explored and analyzed in terms of 

descriptive and explanatory analysis.  

There are currently 38 in operation across the nation with a lot 

in progress and planned highway to be built. One of the companies 

that operate for highway in Malaysia is the Konsortium 

Expressway Shah Alam Selangor (KESAS) Sdn. Bhd. The company 

is a joint consortium between Selangor State Development 

Corporation (PKNS), Gamuda Berhad, Arab Malaysia 

Development Berhad (AMDB) and Permodalan Nasional Berhad 

(PNB). Its main objective is to finance, design, construct, operate, 
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maintain and collect toll for KESAS for 28 years and 9 months. The 

highway was built in year 1994 and completed in year 1997. 

The 34.5 km of toll expressways is a part of comprehensive 

network of road links in Klang Valley that connects Pandamaran 

in Klang to Sri Petaling in Kuala Lumpur. It is the third east-west 

oriented expressway in Klang Valley after Federal Highway and 

New Klang Valley Expressway (NKVE). KESAS is a part of Kuala 

Lumpur Middle Ring Road 2 (MRR 2) Scheme where the area 

covers Sunway interchange to Sri Petaling interchange. KESAS is 

a viable alternative to the congested Federal Highway and had 

contributed in economic development in Malaysia through several 

factors such as trade, social, and tourism sector as it connects to a 

wide range of highway and road users can practically travel to any 

part of Klang Valley. The map of the study area is shown in Figure 

1. 

 

 
Figure 1. KESAS Expressway 

 

Along KESAS there are about 15 interchanges and 4 tolls as 

shown in Table 1. The section of the study area is divided into 19 

sections from Pandamaran to Sri Petaling and 19 sections from Sri 

Petaling to Pandamaran. Each section is connected along KESAS. 
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The length of the section varies due to expressway construction 

done by the consensus. 

 

Table 1. Description of Interchanges and Toll Booths 

No

. 

Section Location  

(km) 

Westbound 

No

. 

Section Location 

(km) 

Eastbound 

1. K1 18.0 – 18.8 20. K20 51.9 – 52.5 

2. K2 18.9 – 19.1 21. K21 51.4 - 51.8 

3. K3 19.2 – 20.2 22. K22 50.4 - 51.3 

4. K4 20.3 – 24.0 23. K23 49.3 - 50.3 

5. K5 24.1 – 27.2  24. K24 47.7 – 49.2 

6. K6 27.3 – 27.9 25. K25 45.4 – 47.6 

7. K7 28.0 – 29.7 26. K26 41.7 – 45.3 

8. K8 29.8 – 33.0 27. K27 40.7 – 41.6 

9. K9 33.1 – 35.9 28. K28 40.4 – 40.6 

10. K10 36. 0 – 38.3 29. K29 36.2 – 40.3 

11. K11 38.4 – 40.5 30. K30 34.2 – 36.1 

12. K12 40.6 – 41.3 31. K31 30.3 – 34.1 

13. K13 41.4 – 44.9 32. K32 28.6 – 30.2 

14. K14 45.0 – 48.2 33. K33 27.2 – 28.5 

15. K15 48.0 – 48.2 34. K34 25.1 – 27.1 

16. K16 48.3 - 49.1 35. K35 21.1 – 25.0 

17. K17 49.2 - 50.5 36. K36 19.8 – 21.0 

18. K18 50.6 - 51.6 37. K37 19.4 – 19.7 

19. K19 51.7 - 52.5 38. K38 18.0 - 19.3 

 

The traffic congestion data was obtained from a 14 days of 

observation through Waze Live Update. The data was randomly 

taken every hour to know the location and time of the traffic 

congestion. The record includes information about the date of the 
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observation, the time of the occurrence, location (in km) and the 

severity of the traffic congestion. The time when the traffic 

congestion recorded is taken randomly to avoid pattern. The 

severity of the traffic congestion is defined by and shown in Waze 

Live Update. The observation includes weekdays and weekends 

without any public holiday during the observation to draw rough 

overview on the trends of the traffic congestion across KESAS. The 

traffic congestion data is shown in Table 2. 

 

Table 2. Description of Traffic Congestion Data 

Traffic Congestion Data Description 

Date Duration of traffic congestion 

data is collected which is from 

6th May 2019 to 19th May 2019 

Time frame (24 hours 

clock) 

Time where the traffic 

congestion data is collected  

Location of Traffic 

Congestion 

Location of traffic congestion 

happened (already divided into 

38 sections mentioned in Table 

3.1) 

Level of Severity  The level of traffic congestion 

defined by Waze Live Update 

application 
 Moderate traffic 

 Heavy traffic 

 Bumper to bumper traffic 

 

Road accident data for this study were obtained from KESAS. 

The 10 years comprehensive road accidents data contains 

information about the road accident across KESAS as shown in 

Table 3. 
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RESULTS AND DISCUSSION 

 

There are 420 traffic congestion data obtained from a 14 days 

of observation through Waze Live Update. The parameter of the 

traffic congestion data includes date of the observation, time of the 

occurrence, section of traffic congestion occurrence and the severity 

of the traffic congestion occurrence. There are 98 cases of moderate 

traffic or 23% from the observation, 181 cases of heavy traffic or 43% 

from the observation and 141 cases of bumper to bumper cases 

from the total observation. 

 

Table 3. Description of Road Accident Data 

Road Accident Data Description 

Date Duration of road accidents 

data is collected which is from 

1st Jan 2008 to 31th Dec 2017 

Time frame (24 hours 

clock) 

Time when the road accidents 

happened  

  

Location of Road 

Accidents 

Location of road accidents 

happened (in km) 

  

Vehicle  

     (All Types, Class 1 to 5 

and Motorcycles) 

 

Type of vehicles involved in 

the road accidents 

Injuries 

 

With Injuries and Without 

Injuries 

  

Severity of Injuries 

 

Fatal, Serious and Slight 
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Figure 2 shows that most KESAS has serious traffic congestion 

problem as the total cases of heavy traffic and bumper to bumper 

cases exceed 70% of total cases observed. 

 

 
Figure 2: Percentage of congestion in KESAS 

 

The comprehensive data obtained from KESAS consists of 5925 

cases that happened from January 2008 to December 2017. The 

parameters included in the road accidents are yearly and monthly 

road accidents cases, the severity of road accidents and severity of 

injuries due to road accidents. However, the location and time of 

the road accidents is only from January 2013 to December 2017. In 

this study, 5 years data (from year 2013 to year 2017) of road 

accidents which consists of 71 cross sectional data will be analyzed.  

The number of accidents from 2011 to 2013 are at its peak with 

the highest number of total road accidents is 729 which is 11.20% 

that happened during year 2013. There were 3.63% drop for the 

next year but the number of road accident increased slightly yearly 

after year 2014. Table 4 shows the total number of accidents with 

its percentage from the total of 6508 road accidents in KESAS. 
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Table 4. Total Number of Accidents (2008-2017) 

Year Number of Accidents Percentage (%) 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

2016 

2017 

656 

631 

623 

671 

717 

729 

494 

498 

570 

536 

10.08 

9.70 

9.57 

10.31 

11.02 

11.20 

7.59 

7.65 

8.76 

8.24 

 

The heavy traffic congestion occurs the most with its mean 5.32 

followed by bumper to bumper traffic congestion with mean 4.15 

and moderate traffic congestion with its mean 2.88. The lowest 

value for each traffic congestion severity is zero. Hence the range 

of the moderate traffic congestion is 25 occurrences, heavy traffic 

congestion is 24 occurrences and bumper to bumper traffic 

congestion is 20 occurrences. The range is almost the same for all 

the traffic congestion occurrences. The standard deviation for 

heavy traffic congestion is 6.06, moderate traffic congestion is 5.46 

and bumper to bumper traffic congestion is 4.91. This shows that 

bumper to bumper traffic congestion clustered about the mean 

while the other type of traffic congestion has more spread out of 

occurrences. Table 5 shows the traffic congestion occurrences 

distribution. 

The average value of traffic congestion and road accidents is 

being analyzed to check normality for each sample group. This is 



 

 

 

 

 

 

 
Management Review: An International Journal, 15(1), 73-92 (June 30, 2020). 

ISSN: 1975-8480 eISSN: 2714-1047 

85 

 

 

 

important before conducting another test of significance. The 

results are shown in Table 6. 

 

Table 5. Traffic Congestion Distribution 

Measurement Moderate 

Traffic 

Congestion 

Heavy Traffic 

Congestion 

Bumper to 

Bumper Traffic 

Congestion 

Mean 2.88 5.32 4.15 

Mode 0 0 2 

Standard Deviation 5.46 6.06 4.91 

Sample Variance 29.86 36.77 24.07 

Range 25 24 20 

Minimum 0 0 0 

Maximum 25 24 20 

Sum 98 181 141 

Count 34 34 34 

 

The Kolmogorov-Smirnov test was done in order to check 

whether average traffic congestion occurrence by section is 

normally distributed. It shows that D = 0.02064 with the p-value = 

0.00675 < α = 0.05, hence the alternative hypothesis is accepted. 

This shows that the average traffic congestion occurrence by 

section does not differ significantly from which is normally 

distributed. The second Kolmogorov-Smirnov test was done to 

check whether average road accidents occurrence by section is 

normally distributed. It shows that D = 0.31864 with the p-value = 

0.00061 < α = 0.05, hence the null hypothesis is rejected. This 

shows that there is good evidence that the average road accidents 

occurrence by section is not normally distributed. Several 

Kolmogorov-Smirnov test were done to check whether average 

road accidents and traffic congestions occurrence by section, hour 
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and day are normally distributed or not. Results are summarised 

in Table 6. 

 

Table 6. Summary of K-S tests for Normality 
Hypothesis Testing D p-value 

Average Traffic Congestion Occurrence by 

Section 
0.02064 0.007 

Average Road Accidents Occurrence by Section 0.31864 0.000 

Average Traffic Congestion Occurrence by Hour 0.27633 0.041 

Average Road Accidents Occurrence by Hour 0.24609 0.986 

Average Traffic Congestion Occurrence by Day 0.15249 0.987 

Average Road Accidents Occurrence by Day 0.16866 0.968 

 

From the normality check in Table 7, it shows that only the 

pairs of average traffic congestion and road accidents occurrence 

by day is normally distributed. Hence, the student’s t test is 

conducted to both samples. The result shown in Table7 with t = 

3.49 > t_critical = 1.94, then the null hypothesis is rejected which 

mean the means for the average traffic congestion and road 

accidents occurrence by day are different. This means that the 

populations is unidentical. 

When either the average value of traffic congestion and road 

accidents is not normally distributed, Mann-Whitney U Test is 

being conducted to test whether there is any difference in the mean 

of the population which the two sample groups were taken. The 

results for Mann- Whitney U test differ for both average traffic 

congestions and road accidents. The U value for Average Traffic 

Congestion Occurrence by Section with Average Road Accidents 

Occurrence by Section is equal to 162 with z-score 5.18248 and the 

p-value is less than 0.00001. The hypothesis null that there is no 
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difference in the mean of the population from which the two 

samples were taken and shows that the population for both is 

identical. 

 

Table 7. Test for Sample of Two Means 

 
Average Traffic 

Congestion 

Average Road 

Accidents 

Mean 23.52 1.01 

Variance 299.4 0.14 

Observations 7 7 

Pearson Correlation 0.6  

Hypothesized Mean 

Difference 
0  

df 6  

t Stat 3.49  

P(T<=t) one-tail 0.01  

t Critical one-tail 1.94  

P(T<=t) two-tail 0.01  

t Critical two-tail 2.45   

 

 

The result for Mann-Whitney U Test varies for Average Traffic 

Congestion Occurrence by Hour with Average Road Accidents 

Occurrence by Hour where U = 283 and its z-score= 0.09228; and 



 

 

 

 

 

 

 
Management Review: An International Journal, 15(1), 73-92 (June 30, 2020). 

ISSN: 1975-8480 eISSN: 2714-1047 

88 

 

 

 

the p-value is 0.46414> α = 0.05, hence fail to reject the null 

hypothesis. This means that the population is not identical. The 

results are summarised in Table 8. 

 

Table 8. Results from Mann Whitney U test 

Hypothesis Testing U z-score p-value 

Average Traffic Congestion 

Occurrence by Section with Average 

Road Accidents Occurrence by 

Section 

162 5.18248 <0.00001 

Average Traffic Congestion 

Occurrence by Hour with Average 

Road Accidents Occurrence by Hour 

283 0.09228 0.46414 

 

Mapping of the two variables also shows that there is no 

significant relation or pattern that occur between them. 
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Figure 3: Map of the occurrence of traffic congestion and road 

accidents by section, hour and day 

 

 

CONCLUSION 

 

Road accidents did not have any specific pattern as the section 

where the location of the road accidents vary from year to year. In 

addition, road accidents can happen throughout the day and the 
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week. Nevertheless, the number of road accidents decrease and 

shows that there are some factors affecting it. However, this is not 

covered in this study.  

It is also recommended that further research using other 

method in identifying the location or section of traffic congestion 

and road accidents (Prasannakumar et al., 2011; Shariff et al., 

2018). Application like ArcGIS helps the researcher to understand 

these problems better. Other hot spot technique methods such as 

Kernel Density Estimation (KDE), K-Means Clustering, Getis-Ord 

Statistics and Moran’s Index can be used in the same type of study. 

Besides that, the duration of the observation can be prolonged so 

that the pattern of traffic congestion during seasonal period can be 

obtained. 
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