
International Journal of Management and Applied Science, ISSN: 2394-7926                                 Volume-5, Issue-7, Jul.-2019 

http://iraj.in 

The Effects of Car Traffic and Rest Area Utilization Rate on Car Accident Occurrence on Lane B Cipali Toll Road 

 

40 

THE EFFECTS OF CAR TRAFFIC AND REST AREA UTILIZATION 

RATE ON CAR ACCIDENT OCCURRENCE ON LANE B CIPALI 

TOLL ROAD 
 

1
FAJAR ANDI SUTRISNO PUTRO, 

2
RATIH DYAH KUSUMASTUTI 

 
1,2Department of Management, Faculty of Economy and Business, Universitas Indonesia 

Jakarta, Indonesia 
E-mail: 1fajar.andi.sp@gmail.com, 2ratih.dyah@ui.ac.id 

 

 

Abstract— Human error has been considered as the main factor of car accident in most part of the world. However, it is also 
interesting to analyze the impact of other factors as well. This paper presents research analysis to confirm whether the 
number of car traffic, utilization of rest area, and the average car speed affect the number of car accidents in Cikopo-
Palimanan Toll Road (Cipali Toll Road) in West Java, Indonesia. We also analyze the effect of the number of traffic on rest 
area utilization at the same toll road. We observe the traffic in the toll section KM130B during certain period in the early 
morning (where and most accidents happened) for 13 days of the new year holiday season of 2019 and use regression 
models to analyze the observation data. This toll section is considered as one of black spots identified by operator of Cipali 

Toll Road. The results show that the rest area utilization rate has a significant effect on the occurrence of car accident. This 
implies that bigger rest area may be needed to lower the utilization rate and thus reducing the occurrence of car accidents. 
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I. INTRODUCTION 

 

The toll road is very important for regional 

development to stimulate economic growth by 

increasing logistics productivity and generate demand 

as more urban people traveling between regions. The 

construction of toll roads will reduce the commuting 

cost and increase the property demand in the suburban 

area, and thus, increasing the economic growth as 

well. In the case of the land value adjacent to the 

Cipali Toll Road (in West Java province of 
Indonesia), for instance, the report indicates that the 

market value of the land in the area close to the toll 

road (Subang regency) has increased by 150% during 

2015-2018 as proven by land valuation under the land 

property tax return.  

The Cikopo-Palimanan Toll Road (or Cipali Toll 

Road) is a 116 km toll road connecting Cikopo and 

Palimanan areas and passing through 5 regencies in 

West Java province of Indonesia. The Cipali Toll 

Road is a part of Trans Java Toll Road network which 

was opened in June 2015. The Trans Java Toll Road 

network fully connects Merak (the western part of 
Java island) to Surabaya (located in the eastern part of 

Java island) in December 2018, with the total length 

of 690 km. In 2018, the average daily traffic (ADT) in 

Cipali Toll road increased by 6% to approximately 34 

thousand. Up to March 2019, ADT is growing by 13% 

due to the completion of Trans Java Toll Road 

connectivity. Upon completion of Jakarta-Cikampek 

Elevated Toll Road, the operator of Cipali Toll Road 

sees the opportunity of sustainable growth of the 

ADT.       

Driving in an outskirt toll road with relatively low 
traffic density like the Cipali Toll Road may trigger 

fatigue among the drivers due to a long hour of 

driving. Traffic pattern in Cipali Toll Road is low 

during weekdays but high during the weekend or long 

weekend. During weekdays, the ADT is around 27 

thousand. Meanwhile, during the weekend the ADT 

can be around 35 thousand or equivalent to a 37% 

increase to weekdays ADT. Further, the characteristic 

of the traffic in Cipali Toll Road is dominated by 

long-distance traffic which accounted for 80% of total 

traffic with 19% of them are commercial vehicles. All 

those characteristics are typical of the outskirt toll 

road.  

Driving in a relative steady speed for long hour is 
triggering sleepy driver. Reference [7] mention that 

driving in the outskirt toll road with constant average 

speed and straight toll road can cause fatigue and 

sleepy condition. In addition to previous research, 

reference [9] also conduct a research on the impact of 

two until four hours of non-stop driving for 

commercial vehicle drivers. It is found that after two 

hours of continuous driving, driver’s fatigue indicator 

already showed significant increase. Further, reference 

[10] mention that fatigue condition will have impact 

on lowering the driver cognitive. Eventually, this 

condition will also affect the driver’s ability to make 
fast decision or doing driving maneuver necessary to 

responding to traffic condition.  Moreover, according 

to [1], in terms of car accidents, the driver has always 

had the weakest position compared to other factors 

such as car, road and the environment. That is why, 

according to this research, most initiatives to reduce 

the number of car accidents taken so far are related to 

the driver, such as speed limitation. 

According to the internal data of the Cipali toll road’s 

operator, there was 1,143 accidents occurred in 2017, 

and the number has decreased to 776 accidents in 
2018 due to sleepy drivers. Even though the trend is 

decreasing, this numbers raise the operator’s concerns 

and they are looking for solutions to lower the 
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accidents number. This will be a challenging issue 

since the cause of the accidents is beyond the 
operator’s control.  

In connection to the car accident on the toll road, [8] 

conduct a research in South Korea by having 

supplemental rest area in toll road, the result shows a 

strong positive impact of rest area utilization in 

reducing the number of car accidents. Other research 

by [9] shows that having fifteen minutes of resting, 

can eliminate the driver’s fatigue. Reference [3] also 

mention similar idea after analyzing the commercial 

truck drivers. They find that multiple breaks will have 

impact on reducing the crash risk.   

 
The distance between one rest area to another rest area 

also has significant impact on crash risk. Reference 

[2] conduct a research in America to study the 

probability of crash risk due to distance effect among 

rest area. It is concluded that the longest the distance 

among rest area, the higher the crash risk probability. 

The subject of his research is commercial vehicle 

drivers. Furthermore, the research also mentions that 

90% of the drivers are having difficulty in finding 

resting spot in rest area during the night.      

  In terms of car speed, [12] mention that the average 
speed volatility (especially during five or ten minutes 

on the black spot area) has the influence on the 

probability of car crash accident. According to [4], 

black spot is defined as the road location of limited 

area with high concentration of accidents. Reference 

[6] also mention that the probability of car accident 

occurrence is highly influenced by the turbulence of 

traffic flow. The operator of Cipali Toll Road recently 

has already identified the black spots which are as 

follow: 

 

a. KM 114+900 – KM 115+600 Lane A 
b. KM 142+200 – KM 142+800 Lane B 

c. KM 116+800 – KM 117+200 Lane B 

d. KM 114+800 – KM 115+200 Lane B 

e. KM 137+600 – KM 138+000 Lane B 

f. KM 129+800 – KM 130+200 Lane B 

 

Referring to the internal data of the Cipali Toll Road 

operator, most of the car accidents occurs during the 

period of 02.00 am – 06.00 am, further, most of the 

accidents occur at Lane B as above, which is the 

Palimanan-Jakarta lane. Referring to [10], fatigue will 
have impact on the driver’s ability to make decision. 

This in turn will have impact on the ability to take 

necessary maneuver required to avoid the crash.  

If a driver uses Trans Java Toll Road from Semarang 

(capital city of Central Java province) heading to 

Jakarta (the capital of Indonesia), before entering the 

Cipali Toll Road, they only have two opportunities to 

take a rest, namely in the Rest Areas KM360 and 

KM208, which require about two hours of driving. 

Referring to the research by [9] and [7], we can 

assume accordingly that the driver who enters the 

Cipali Toll Road are in a fatigue condition. In addition 

to that, [2] conduct a research on the distance between 

rest area, which mention that the probability of crash 
is higher on a longer distance between rest areas. The 

combined effect of fatigue driver condition and 

distance between rest areas, will have impact on the 

higher probability of crash. 

Reference [5] has developed a model on the 

optimization design of the rest area. One of the key 

factors is that the daily traffic has a significant impact 

on the demand of parking lot in rest area.       

 

Considering those factors, it is expected that the daily 

traffic will have a significant effect on the rest area 

utilization, and average car speed may have significant 
influences on the number car accidents on the toll 

road. In addition to that, referring to the research by 

[8], additional rest area has significant influence on 

reducing the number of car accidents, and [6] mention 

that the turbulence of car speed has also profound 

influence on the higher probability of car accident.  

The objective of this research is to analyze whether 

average speed, rest area utilization and traffic affect 

the occurrence of car accident in Cipali Toll Road, 

especially at Lane B. The results can shed a light on 

the factor(s) that must be improved to lower the 
number of accidents.  

 

The remainder of this paper is structured as follows. 

Research method, including the research model, 

hypotheses and data analysis are explained in Section 

II, while results are presented in Section III, followed 

by discussion in Section IV and conclusion in Section 

V.  

 

II. METHOD 

 

2.1 The Research Model  
Fig. 1 shows the research model. As mentioned by [5], 

traffic is the key factor impacting demand of parking 

lot in rest area. In other words, it has a significant 

impact on the rest area utilization. Separate research 

by [8] also show that the utilization of rest area affects 

the number of car accidents. However, a research by 

[12], mention that it is volatility of car speed that has a 

significant positive effect on the probability of car 

crash. Higher car speed requires higher driving ability 

to do a proper maneuver to avoid collision with 

another car, while higher utilization of rest area 
indirectly means that the driver is aware of their 

condition and take the decision to rest to release the 

fatigue.   

 

Therefore, we conclude that average car speed, 

number of car traffic and rest area utilization are the 

independent variables, while the dependent variable is 

whether there is any accident occurs in each 

observation period.  Furthermore, we also want to 

analyze whether the number of car traffic affects the 

rest area utilization rate. Therefore, the research model 

is like in Fig. 1.     
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Fig. 1: The research model 

 

Accordingly, the hypotheses are as follows: 

H1= Number of car traffic affects the occurrence of car 
accident 

H2= Rest area utilization rate affects the occurrence of 

car   accident  

H3= Average car speed affects the occurrence of car 

accident 

H4= Number of car traffic affects rest area utilization 

rate  

 

2.2 Sample Selection  

As previously mentioned, the operator of Cipali Toll 

Road has identified six black spots, which three of 
them are located on Lane B, after the rest area at 

KM130. On lane B, there are 4 rest areas which are 

KM86, KM101, KM130 and KM165. We choose to 

start the observation spot from KM130 because the 

black spot for lane B is after KM130.  The observation 

is conducted by having a visual evaluation on the 

utilization of the rest area at KM130, and as well as 

the estimation of the cars’ average speed which pass 

through the rest area. All the visual data is collected 

using the CCTV. The number of car traffic is 

collected from the toll gate’s data. 

Referring to the internal data of the toll road operator, 
it shows that most of the accidents occur between 

02.00 am and 06.00 am. Accordingly, the observation 

of the rest area utilization, number of car traffic, and 

estimation of the average car speed are conducted 

during that period. The accident numbers are only 

those which are occurred during observation period 

and after observation spot at KM130B. 

The data collection is conducted from December 30, 

2018 until January 11, 2019 for thirteen days, during 

the three hours mentioned above, thus there are 52 

sampling points. In summary, one observation 
comprises of one-hour observation. The collection 

data period is selected to capture the behavior of 

traffic during the long holiday of 2019 New Year.    

2.3 Data analysis  

The data is analyzed using regression analysis, and 
SPSS software. Multiple regression analysis is 

conducted to evaluate the effects of the rest area 

utilization, number of car traffic, and estimation of the 

average car speed on the car accident event. Simple 

regression analysis is then used to test if rest area 

utilization, number of car traffic, and estimation of the 

average car speed individually affects the occurrence 

of car accident, and whether the number of car traffic 

affects the rest area utilization.     

 

III. RESULTS 

 
The first section explains the descriptive statistics, 

then followed by presentations of results of classical 

assumption test and the regression result and analysis.   

3.1 Descriptive Analysis 

Fig. 2 shows the histogram of the observed average 

car speed data. The mean of average speed is at 95 km 

per hour, with a standard deviation of 1.638 km per 

hour, indicating a small fluctuation.    

 
Fig. 2: Chart Average Car Speed 

 

Fig. 3 depicts a histogram of the car traffic data. The 

chart indicates that there are 3 clusters of traffic which 

are 800 to 1000, 1,200 to 1,600 and 1,800 to 2,000 

cars. The chart is slightly skewed to the left, mainly 
due to car traffic during weekdays.  

 
Fig. 3: Chart Traffic 

 

Fig. 4 is the histogram of the rest area utilization rate. 

The chart is slightly skewed to the right since the 

observation period is at 02.00-06.00 am, which is 

human’s usual resting period according to [11].  
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Fig. 4: Chart Traffic 

 

Rest Area 

Utilization 

Rate 

Frequency 

<10% 3 

10% - 30% 12 

30% - 50% 7 

50% - 70% 2 

>70% 28 
Table 1: Rest Area Utilization Rate 

 
Fig. 5 is showing that car accidents occur in twelve 

out of fifty-two observations.  

 
Fig. 5: Chart Accident 

 

3.2 Classical Assumptions Test  

The classical assumption test is performed to confirm 

whether the data variable input has no limitation for 

regression testing. The test will include normality test, 

multicollinearity test, and autocorrelation test.  

 

 
Table 2-Normality test 

Statistical test showed 0.114 and significant level of 

0.089. The significant level calculation result is below 
the Z-table. Accordingly, we can conclude that the 

data set follows a normal distribution.  
 

Collinearity Statistics 

Independent Variable 
Toleranc

e 
VIF 

Average Car Speed 0.988 1.006 

Number od CarTraffic 0.491 2.317 

Rest Area Utilization Rate 0.490 2.323 

Table 3-Collinearity Test 

 

Referring to Table 3, the tolerance level for each 

independent variable is above 0.1 and the VIF level is 

below 10. Accordingly, it is concluded that there is no 

collinearity between the independent variables.  
 

Model R 

R 

Square 

Adjusted 

R 

Square 

Std. Error 

of the 

Estimate 

Durbin-

Watson 

1 .382a .146 .092 .40532 1.955 
Table 4-Autocorrelation test 

 

a. Predictors: (Constant), utilization of rest 

area, traffic and average speed 

Referring to Table 4, there is no autocorrelation due to 

the Durbin Watson score, which is 1.955. It is within 

the range of the value of du and the value of (4-du). 

The value of du is 1.6575 and the value of (4-du) is 

2.3425. 
 

3.3 Regression Analysis 

Referring to Fig. 1, the multiple regression analysis is 

performed to see how whether the three independent 

variables jointly affect the occurrence car accident.  
 

Variable 

Coefficie

nt 

Regressi

on 

T-value P-value 

Constant -2.710   

Traffic 

 
0.000 -0.957 0.344 

Average Car 

Speed 
 

0.029 0.828 0.412 

Rest Area 

Utilization Rate 

0.141 2.362 0.022 

F test 2.730  0.054 

R Square 0.146   

Table 5: Multiple regression results 

 

Referring to Table 5, we can see that the P-Value of F-

test above 0.05, however, rest area utilization rate has 

significant influence on the occurrence of car 

accidents. Thus, we perform simple regressions as 
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mentioned in Section 2.3. The results of the individual 

hypotheses tests are shown in Table 6. 
   

 
Table 6: Hypotheses Tests 

 

It can be seen in Table 6 that H1 and H4 are accepted, 

which means that the rest area utilization rate has a 

significant effect on the occurrence of car accident, 

and that the number of car traffic has a significant 

impact on the rest area utilization rate.  

Concerning the model that tests the influence of rest 

area utilization on the occurrence of car accident, the 
R-square is 0.117, or only 11.7% variation of car 

accident occurrence is predicted by rest area 

utilization. Concerning the model that tests the 

influence of the number of car traffic on the rest area 

utilization, the R-square is 0.568, or 56.8% variation 

of rest area utilization rate is predicted by the number 

of car traffic.  

  

IV. DISCUSSION 

 

The results indicate that the rest area utilization rate 
has a significant effect on the occurrence of car 

accident. Judging from the pattern that the accidents 

are occurred whenever the rest area utilization is 

above 50%, this will require further study to test 

whether such high utilization rate would defer the 

fatigue driver to rest in rest area KM130B and seek 

another rest area spot. 

However, the results also indicate that average car 

speed and the number of car traffic do not have any 

influence on the occurrence of car accident. This is 

because significant volatility of the average speed is 

not observed during the observation period, that may 
cause speed does not significantly impact the 

occurrence of car accident. Concerning the number of 

car traffic, it does not have significant impact on the 

occurrence of car accident. However, the simple 

regression results show that the number of car traffic 

has a significant influence on the rest area utilization 

rate. This is like the results of [5]. This means that if 

there are more cars in the Toll Road, it will require 

more resting spots to overcome drivers’ fatigue.   

Thus, it can be concluded that the way to reduce the 

occurrence of car accidents is by lowering the rest 

area utilization. This means expanding or building 

additional rest area especially around KM130B. 
Rest area is one of the supporting facilities of toll road 

that can be used for commercial and safety purposes. 

Creating a bigger parking lot will cost the operator. 

However, creating a bigger rest area may become a 

must if the number of car traffic is increasing in 

consistent manner. This is to reduce the utilization rate 

and, thus reducing the number if car accidents as the 

operator may have a bad reputation if the accident rate 

high. Creating a bigger parking lot may also benefit 

the operator as they may have higher percentage of the 

area for commercial purpose. Therefore, it will be 

interesting to find the ideal composition between 
commercial and parking area in which those 

combination can accommodate both commercial and 

safety perspectives.  

 

V. CONCLUSION 

 

This paper presents analysis of factors causing the 

occurrence of car accident at Cipali Toll Road. The 

results find that rest area utilization rate has an 

influence on the occurrence of car accidents, and that 

the number of car traffic has an influence on the rest 
area utilization rate. This indicates that the rest area 

may need an expansion as the number of car traffic on 

the toll road increases to lower the utilization rate.  

Future research opportunities may include identifying 

why fatigue driver defers their resting time when the 

utilization of rest area is above 50%. In addition to 

that, there are two parking bays which are currently 

closed by the operator. A study to test the 

effectiveness of opening those parking bays on 

reducing the rest area utilization rate may also be 

worthwhile. 

This study has limitation. The observation period is 
limited, and thus, may not accurately represent the 

actual situation. A longer observation period may 

provide a comprehensive picture on the actual 

situation at the Cipali toll road. 
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