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Abstract: Negative perceptions about accident are usually associated with speeding behavior. 
However, risk perception has not been considered in accident risk management. It is accepted as 
a personality matter, thus the number of accidents per year was used as accident risk tolerance 
indicator. Consequently, due to insufficient measurable indicators, it would be difficult to prevent 
the increasing speeding behavior. This paper discusses the improvement of accident risk 
tolerance indicators, i.e. safety factor and margin of safety, and their possible usage in speed 
management policies. These indicators were built based on the correlation between the results of 
interview and braking maneuver test. From this combine approach, using aggregated-individual 
and expert acceptance models, it was found that risk tolerance arose because motorcyclists 
accepted both the advantages and disadvantages gained from speeding, obtained through their 
riding frequency, duration of riding and/or accident involvement experienced. However, 
inappropriate speed due to miss-perception toward braking capability should be avoided. 
Inversely, an appropriate speed management should consider their travelling expectation. 
 

Keywords: Braking capability; margin of safety; risk acceptance and tolerance; safety factor; 
speed management. 
  

 
 

Introduction   
 

Speeding was indicated as an intentional risk taking 
behavior since riders have a tendency to exceed their 
vehicle speed above the regulated speed limit due to 
various reasons, such as for time saving and sensa-
tion seeking purposes [1-4].  
 

Social-economy advantage was indicated to be 
primary reason of speeding behaviour. On the other 
hand, a number of riders who have been involved in 
slight injuries have a tendency to keep speeding due 
to their negative perception toward the accident 
occurrence [5]. They accepted the type of conse-
quences as something usual, or even believe that it 
was occurring due to bad luck or destiny.  A mis-
perception about it could lead them to fatality, 
because fatal accident probability increases when the 
speed is high, particularly when the impact speed is 
greater than 50 km/h [6]. However, since not every 
risky situation has been handled properly, it is 
thought the produced consequences are accepted as 
something usual. Consequently, the risk exposure 
(risky behaviour frequency) and scale of risk would 
be increased.  
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When it occurs, the authorities would need greater 

efforts and resources to resolve it. Therefore, avoid-

ing crashes and/or the ability in reducing impact 

speed and the availability of appropriate accident 

risk mitigations has been latent issues, since the 

presence of the accident probability and/or conse-

quence indicators as well as risk tolerance indicators 

and/or criteria are inadequate. In order to avoid 

crashing, riders need an adequate time and space to 

react and brake safely, whereby not every rider has a 

sufficient reaction time and braking capability [7]. It 

indicates that accident risk analysis should be con-

ducted based on a minimum stopping sight distance 

(SSD) model. According to AASHTO Edition 2011, it 

is a sum of reaction and braking distance [8], whilst 

other studies reported that it is also influenced by 

down shifting distance [9], air drag [10], etc. Accor-

dingly, the accident risk management strategy 

should be determined based on its concerned risk 

indicators and/or risk tolerance, depending on the 

types of risky conditions and road user characte-

ristics in each study location.  

 

Meanwhile, thus far, the accident risk indicator 

relies on deceleration rate [11], time to collision [12] 

and the ratio of sight distance to stopping distance 

[13]. The deceleration rate has been used to classify 

potential conflict, whilst time to collision has been 

used to identify the accident probability. The use of 

the ratio of sight distance to stopping distance, 

virtually could describe accident probability more 

clearly. However, the use of such indicators in 

accident risk mitigations is very rare. This gap has 

been bridged by using a minimum margin of safety 
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model [14], but  since the model was built based on 

secondary concerned data, it is thought that the 

more appropriate accident risk and risk tolerance 

indicators should be further investigated through 

actual field data, obtained from a number of expe-

riments.  

 

Furthermore, since previous study [15] has found 

that novice rider could increase their braking 

capability by up to 2.07 m/s²  through a short time 

period of braking manoeuvre training, it is thought 

that the increased braking capability could trigger 

speeding behaviour, due to a decreasing in the 

distance that can be shortened due to the differences 

in braking capabilities. That is why this paper uses 

the ratio of available SSD and minimum SSD [9], 

similar to the ratio of sight distance to stopping 

distance [13], to be the accident probability indicator, 

referred to as a safety factor.  

 

In addition, the utilization of hard braking capability 

has been proven to influence impact speed signifi-

cantly and end up with a decreasing in fatal crash 

probability [16]. However, in order to develop com-

prehensive and sustain risk management programs, 

further study is required to investigate its correlation 

with riders risk tolerance. It is hoped that by 

considering the effect of risk tolerance, the road safe-

ty authority could recommend a more appropriate 

speed limit which reflects not only road geometry 

and traffic compositions, but also riders’ mobility 

needs and their riding capabilities. This current 

study is undertaken based on this consideration.  

 

In Indonesia, it is an urgent agenda because 

although motorcyclist was the most fatal accident 

victims [17], and their speeding behaviour (exceeding 

regulated speed limit) in urban areas is a commonly 

viewed, but it has never been punished [18]. In 

addition, the fact that 82% riders  usually rode in a 

range of 50-60 km/h almost every day exceed 

favoured speed due to time saving and sensation 

seeking [4] confirms that appropriate speed and risk 

management  strategies should be developed.   

 

Design of Study 
 

Thus far, risk acceptance indicator was considered to 

be one level of magnitude or type of consequence 

lower than the tolerable value [19]. However, 

individual and society perspective on risk tolerance 

are varied from one person to the other. Individual 

tolerance could be built through riding experience 

such as frequency and duration of riding, accident/ 

incident involvement, familiarity with road, traffic 

and/or road user characteristics [4,5,20]; as well as 

the benefit gained from a risky behaviour [3,16, 20]. 

Sooner or later, it might become society tolerance if 

the risky conditions and accident consequences are 

accepted as something usual, or even a destiny. 

Therefore, since many risk exposure such as speed-

ing behaviour, virtually, could be intervened and 

managed, it is hoped that the result of this study can 

be used in accident risk management based on riders 

risk tolerance, so that it is realized that the avai-

lability of risk acceptance criteria is a mandatory and 

urgent need.  
 

As previously mentioned, the aim of this paper is to 
describe risk tolerance using riders’ positive and 
negative perceptions about speeding consequences. 
The positive perception is related to potential social-

economy advantages gained from speeding, whilst 
the negative perception was described based on their 
accident involvement experiences, predicted using 

safety factor and minimum margin of safety models. 
The safety factor is defined as the ratio of available 
SSD to minimum SSD, where the available SSD is 
associated with risky conditions such as a critical 

crossing gap acceptance at an un-signalized inter-
section. The minimum SSD was determined by 
taking into account the effect of downshifting and 
hard braking deceleration rate because in the preli-

minary study it was found that the reduced speed 
obtained during downshifting influence the braking 
distance and the impact speed significantly [21]. The 
margin of safety is defined as the distance that can 

be shortened due to differences in braking capabi-
lities. 
 
The data were collected through a combination of 
experimental and interview method, where the same 
monitored participants involved in braking distance 
test were asked to fulfil questionnaire. The braking 
distance test was conducted on a dry and level closed 
circuit course, whilst the questionnaire was taken 
right after each participant finished their braking 
distance maneuver test. This strategy makes the 
authors able to compare the data obtained from 
experiment and those from the interview.  
 
A number of 141 motorcyclists from a wide range of 
ages, riding experience, and educations weresuccess-
fully recruited. Motorcyclists was the monitored 
riders because they contribute the highest portion of 
fatalities and/or severe injuries (the abbreviated 
injury scale (AIS) score > 3) [22]. They are briefed 
about the aim of the test and asked to apply a hard 
braking as soon as they saw a stop sign. If they agree 
to participate then their motorcycle’s physical 
conditions, such as the brake system, braking lamp 
and tire condition, was checked to ensure that the 
vehicle is worth to be used in the test. The use of 
their own motorcyclist was based on a consideration 
that they could apply their maximum braking 
capabilities due to their familiarity with the vehicle 
conditions, particularly its braking system’s perfor-
mance.     
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Each participant was asked to conduct 2 to 3 

sessions of the test. First, in order to obtain an 

engine braking deceleration rate, they were asked to 

travel in their daily favoured speed and then stop 

accelerating immediately without braking, when 

crossing the downshifting line. The speed was mea-

sured twice by using a speed gun, i.e. at approxi-

mately 20 m before and after the downshifting line, 

whilst the elapsed time from point to point marked, 

i.e. as far as 20 m, was measured by using a stop-

watch. Accordingly, each participant was asked to 

achieve their daily favoured speed at about 25 m 

before the first measurement point (downshifting 

line). Then, the engine braking deceleration rate (a₁, 
m/s²) was calculated using Equation (1).  

 ₁         
   ₁    

 
     (1) 

Where V  is approaching speedbefore crossing the 

downshifting line (km/h), V₁is speed at the point of 

20 m after crossing the downshifting line (km/h), t is 

average travel time from point to point marked (s). 
 

In the second test, the position of the stop sign was 

dynamically determined based on the previously 

chosen speed. Each participant was asked to travel 

at the same previous speed and apply their 

maximum braking capability (hard braking) as soon 

as they saw a stop sign. The position of the stop sign 

is approximately the same with the predicted 

stopping line, which was previously simulated in 

laboratory work, based on the predicted speed range 

of 40 to 80 km/h, a minimum reaction time of 1 s [8] 

and a braking deceleration rate of 6 m/s² [11].  
 

In this particular case, if he/she passed through the 

stopping line, then it is thought that the produced 

braking force is not optimal. Therefore, he/she was 

investigated, i.e. about the usage of rear and front 

brakes. If it is found that he/she apply only rear 

brake then he/she is asked to repeat the braking 

distance test by using both rear and front brake 

consecutively and/or concurrently. Therefore, they 

need a little more time to practice it before re-

participate in the braking manoeuvre test. This 

scenario was conducted based on the findings of 

previous studies [7,15] which reported that braking 

capability could be increased technically. It may well 

also being influenced by their steering control capa-

bility or level of courage (consider not to fall during 

the braking manoeuvre).  
 

The braking deceleration rate (a₂) then was deter-

mined based on braking distance (the distance that 

is needed to completely stop from the instant the 

brakes were actually applied) and the vehicle speed 

before braking (V₁, km/h) using Equation (2).  

 ₂         
 ₁ 

  
    (2) 

where   is braking distance (m). Equation (2) was 

built based on a consideration that the braking 

deceleration rate is constant in a particular zone 

[23]. Therefore, based on the same assumption, the 

impact speed (V₂) along the braking distance path 

could be determined using Equation (3). 

   
  

    
 

  
, or    √   

 
         (3) 

 

In order to understand the reason of speeding 

behaviour, this paper uses the ratio of available SSD 

to minimum SSD (safety factor, SF) and impact 

speed as the accident risk indicator. The lower the 

SF, the higher the accident probability; and the 

higher the braking deceleration rate, the lower the 

impact speed. In this particular case, for an un-

signalised intersection, the available SSD is defined 

as the mean critical crossing gap acceptance [9]. 

Similar analogies could be used when determining 

the presence of various hazardous objects and/or 

conditions on the roadway. Subsequently, as pre-

viously mentioned, since the effect of engine and 

hard braking deceleration rates was takeninto 

account, a minimum SSD was determined using 

Equation (4).  

                   ₁  
 

 
     

         
 ₁ 

 ₂
  (4) 

Equation (4) shows that min SSD was a sum of 

reaction and downshifting distance [0.278 (     
 

 
    

 )] and braking distance (      
 ₁ 

 ₂
). The reac-

tion and downshifting time, i.e. since the stop sign 

was given until the rear brake was flashed on, was 

measured by using both stopwatch and camera. 

Subsequently, the SF was used to determine the 

minimum margin of safety that indicate the mini-

mum effort needed to avoid a crash and/or fatal 

crash, which could be calculated by using Equation (5).  

Margin of safety (MS) = safety factor – 1     (5) 

 

Since AASHTO has recommended the use of a 

reaction time of 1 s, instead of 2.5 s, for determining 

the min SSD, consequently, this minimum margin of 

safety could also be built based on the differences in 

braking capability. Therefore, the awareness of the 

differences in the produced minimum SSDs and/or 

distance that can be shortened due to the difference 

in braking capability could trigger rider perception 

about speeding consequences. This assumption is in 

accord with previous study which stated that risky 

driving (speeding behavior) is personality matters 

[24]. That is why riders’ perception toward their 

reaction and braking capabilities as well as about 

their hazard detection abilities and their level of 

familiarity with traffic, road user, vehicle, road and 

road environment conditions are required to be 

investigated using questionnaires.   
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However, the dynamic interaction between persona-

lity and specific risky situation on a roadway should 

be further examined. It is assumed that individual 

tolerance might reflect aggregated-individual tole-

rance and the aggregated-individual tolerance could 

be both defined and explained by technical (expert) 

models. It is hoped that by using this combination of 

empirical and normative approaches [25], the ob-

tained result could be used to recommend more 

appropriate speed management strategy and/or 

techniques. 

 

Results and Discussion 
 

Reaction Time and Braking Capability 

 

In normal conditions, a reaction time of 2.5 s and a 

braking deceleration rate of 3.4 m/s² were used to 

determine SSD, but in a particular condition, 

although some previous studies found that a reaction 

time could be less than 1 s, such as 0.66 s or 0.67 s; 

AASHTO has recommended the use of a reaction 

time of 1,64 s for a minimum SSD. This phenomenon 

indicates that there is a margin of safety which could 

be used as an accident risk tolerance criterion.  

Accordingly, since braking capability could also 

greater than 4.5 m/s², such as 6 m/s² [11] or 7,72 m/s² 

[15] and even 9.7 m/s² [23], accident risk criteria 

should also be considered based on various riders 

braking capabilities.  

 

Before breaking, riders usually decrease their vehicle 

speed by downshifting instantly. However, according 

to AASHTO Editions 2004 and 2011, they usually 

need a perception reaction time around 1,64 s. 

Besides decreasing the speed, during this time, the 

rider (particularly inexperienced rider) has an oppor-

tunity to utilize their maximum braking capabilities. 

The result of Pearson correlation of product moment 

(R) test showed that although the correlation 

between the braking capability and reaction time 

was poor, i.e. -0.32, but statistically it is significant.  

 

Further, from the statistic distribution of riders 

braking capabilities, it could be inferred that braking 

deceleration rate could be classified as below average 

(less than M-1SD, i.e. 4.63 m/s², mean 3.9), moderate 

(M-1SD (4.63 m/s²) ≤ X ≤ M+1SD (8.87 m/s²) and 

above average (greater than 8.87 m/s², mean 10.7). 

The overall meanbraking capability was 6.57 m/s² 

(max. 12.68), greater than 5.65 m/s² (without ABS) 

but less than 7.72 m/s² (with ABS) [15].  The result is 

interesting because the mean braking deceleration 

rate of non-ABS riders in above average braking 

capability much greater than the ABS one, i.e. 8.15 

m/s² [15]. Besides which, it was also found that from 

86% of riders who believe that their braking 

capability above average, only very few riders (17%) 

could apply a high level of braking capability, much 

less than the number of speeders (riders with a daily 

favoured speed greater than 60 km/h), i.e. 42%. 

However, the result indicates that, virtually, the 

rider has realized that braking capability played 

important role in accident occurrence.     

 

Furthermore, it was also found the average vehicle 

deceleration during downshifting at around 1 s was 

almost 5 km/h, so that the minimum SSDs for 

various speed choices and braking capabilities could 

be seen in Table 1. It shows that the reduced speed 

due to downshifting and hard braking capability 

play an important role in accident probability.   

 
Table 1 The Distance that can be Shortened due to 

Differences in Braking Capability 

Speed Min SSDs* Shortened Distance (ShD) ** 

V  1 2 3 1-2 2-3 1-3 

80 71,9 49,1 36,2 22,8 12,9 35,7 

70 55,9 38,8 29,1 17,1 9,70 26,8 

60 41,9 29,6 22,7 11,4 5,80 17,2 

50 29,9 21,7 17,1 7,40 3,80 11,2 

*1=  below average braking capability: 3.9 m/s², 2 = 

moderate: 6.57 m/s², 3 =above average: 10.7 m/s²  

**=  min SSDs differences between rider 1 and 2, and so on 

 

It can be seen that when the speed was below 60 

km/h, the shortened distance between moderate and 

above average braking capabilities was around 3.8 to 

5.8 m, similar with the chosen distance headway on 

the roadway. Understandable, the awareness of it, 

obtained from riding experience (riding frequency 

and/or duration of riding) [4], could trigger the riders’ 

perception of accident probability and/or its possible 

consequences, confirmed to Knight et al. [5].    

 

Accident Probability and Consequence Indica-

tors 

 

Speeding in urban road networks, particularly when 

passing through an un-signalised intersection at 

speed ≥ 60 km/h, is a risky behaviour because Table 

2 shows that, for a speed 60 km/h, only riders in the 

moderate and above average braking capability 

categories has a possibility to avoid crashed when an 

imaginary hazardous object suddenly arose at the 

distance of 20 m on ahead (available SSD).     

 

This conclusion has been drawn due to the finding of 

previous study reported that novice rider could 

increase their mean hard braking deceleration rate 

by 2.07 m/s² (Std. Dev. 2.12, max. 4.09) [15]. In this 

particular case, from Table 2 it can be seen that 

when driving at speed 60 km/h, riders with moderate 

and above average capability should increase their 

braking capability by around 5.93 m/s² (12.68-6.75)) 

and 1.98m/s² (12.68-10.7) respectively because a min 
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SSD of almost 21 m (SF closer to 1.0) could be 

achieved by using the obtained maximum hard 

braking deceleration, i.e. 12.68 m/s². 

 
Table 2 Accident Risk Situation due to Speed Choices 

Difference 

Speed 

(km/h) 
Min SSDs Safety Factor (SF) Margin of Safety (MS) 

V  1 2 3 1 2 3 1 2 3 

80 71,9 49,1 36,2 0,28 0,41 0,55 -0,72 -0,59 -0,45 

70 55,9 38,8 29,1 0,36 0,52 0,69 -0,64 -0,48 -0,31 

60 41,9 29,6 22,7 0,48 0,67 0,88 -0,52 -0,33 -0,12 

50 29,9 21,7 17,1 0,67 0,92 1,17 -0,33 -0,08 0,17 

 

Understandable, if the speed is above 60 km/h, then 

the effort needed to be increased is much greater, 

which might be very difficult to be achieved because 

it has to be increased exponentially. It strongly 

indicates that: 1) a miss-perception, and/or over 

confidence in braking capability could trigger 

inappropriate speed chosen, 2) it is worth to consider 

the effect of braking capability in speed management 

devices. This paper shows that safety factor which is 

reflected in the distance that can be shortened due to 

the differences in braking capabilitymodel could be 

used to describe the accident probability, whilst the 

minimum margin of safety can be used to determine 

more appropriate accident risk management strate-

gies and/or techniques required to avoid crash and/or 

fatal crash probability. 

   

However, such models could not be used to clearly 

explain the correlation between accident conse-

quences and risk perception and/or risky behaviour. 

Accordingly, since in the safe system approach [26], 

generally, an acceptable risk was associated with the 

zero fatality philosophy, so that accident risk conse-

quences was explained using predicted impact speed, 

described in the following sentences.  

 

WHO reported that a decreasing in impact speed of 

10 km/h could reduce the fatal crash probability, by 

up to 20% [6]. Since the impact speed was influenced 

by vehicle speed before braking and braking dece-

leration rate, the effect of engine braking force to 

vehicle speed before braking was investigated. The 

result showed that, when the duration of downshift-

ing was around 1 s, the approaching speed decreased 

by approximately 5 km/h (the engine braking dece-

leration rate was around 1.29 m/s² (Std. Dev. 0.29). 

The effect of reduced speed due to downshifting to 

braking distance and impact speed then was tested. 

From the chi-squared test it was found that a 

reduced speed of 5 km/h significantly influenced not 

only the braking distance, but also impact speed, as 

can be seen in the following Table 3.  

 

Moreover, Figure. 1 shows that braking capability 

much influence braking distance and impact speed. 

It strongly confirms the answers of respondents who 

was the monitored rider who participated in braking 

manoeuvre test, i.e. that braking capability was 

believed to be the primary factor that influence speed 

choice (speeding behaviour), in accord with previous 

works which stated that braking capability played 

important role in accident occurrence [6,26]. 

 
Table 3. The Effect of Reduced Speed due to Downshifting 

to Braking Distance and Impact Speed 

Description 
Chi-square (χ²) 

Calculation  Standard  

The effect of a reduced speed 

due to downshifting to braking 

distance 

17.704 15.507 

The effect of a reduced speed 

due to downshifting to impact 

speed 

45.09 15.507 

 

 
 

Figure 1 Predicted Impact Speed along Braking Distance 

Path for Various Braking Capability Categories 

 

Furthermore, when compared with the curve corre-

lation between fatal crash probability and impact 

speed [6], Figure1 showed that if there was a 

hazardous object at a distance of 20 m ahead [9] and 

the minimum perception reaction time for all types 

of riders was 1 s [8], an initial and approaching speed 

of 60 and 55 km/h respectively; the perception 

reaction distance would be at approximately 16 m, so 

that the impact speed for riders in above average, 

moderate and below average braking capabilities 

categories, at a braking distance of 4 m, would be 

around 35, 42 and 50 km/h respectively, as can be 

seen in Figure 1. Consequently, according to [6], the 

probability of riders in below average braking 

capability category to be involved in fatal crash is 

80%. 
 

Risk Tolerance   
 

Perception about accident risk and its tolerable 

indicators usually was built based on riding expe-

rience, accident involvement experience and/or 

rider’s expectation. Thus far, risk perception was 

 

 
 

Figure 1 Predicted impact speed along braking  
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usually collected by using the interview toward one 

self-reported model, where the correlation among 

variables behind it was generally determined using  

structural equation model [27]. However, the 

perception could be wrong. For example: most 

speeders believed that their braking capabilities are 

above average. Therefore, this paper offers a combi-

nation method, i.e. by using not only the result of the 

interview, but also minimum margin of safety, 

required due to the differences in braking capability.  

From the braking manoeuvre test it was found that 

only 17% of 56% of riders, who believe that their 

braking capability were above average, could achieve 

a level of braking capabilities required to avoid 

serious injury crashes recommended by Malkhamah 

et al. [11], i.e. greater than 6 m/s². It is interesting 

because almost every day most participants 

admitted that they usually exceed their daily 

favoured speed due to believing in their braking 

capability.   

 

Subsequently, as previously mentioned, riders 

should increase their braking ability exponentially. 

However, accordingto WHO [6], accident risk 

management was built based on zero fatality 

philosophy, instead of zero accident. Hence, based on 

Figure 1, it implies that a minimum braking 

capability of 6.57 m/s² is a mandatory requirement 

because  with the given impact speed of 42 km/h, the 

fatal crash probability of 60% might be tolerable 

because the possible head injury criterion (HIC) is 

less than its tolerable limit, i.e. 43 km/h [28].  

 

Consequently, only riders in below average braking 

capability should improve their braking skill. This 

could be systematically managed (educated, trained 

and tested simultaneously) by improving the driving 

licensing mechanism. Driving license criteria should 

be added with the required minimum braking 

deceleration rate, referred to such fatal crash 

probability level of acceptance. The effect of risk 

tolerance to accident risk might be adopted not only 

in traffic safety campaign material, but also into the 

accident risk management criteria because, thus far, 

the accident risk tolerance indicator was considered 

to be the ratio of victims per regular time period 

and/or the level of injury level per accident which 

could not be intervened appropriately.  

 

However, these findings strongly indicate that, in 

order to understand and explain determinant 

variables behind the speeding behaviour, the use of 

aggregated-individual acceptance approach would be 

better if it is combined with technical (expert accep-

tance) model because it would minimize the subjec-

tivity. This understanding point of view achieve-

ment, i.e. that perception and braking capability 

could be intervened, might help the authorities to 

recommend more appropriate accident risk manage-

ment devices such as speed limit, risk perceptions 

and riding skill (braking capability) as well as to 

provide better traffic campaign materials and law 

enforcement.  

 

Those kinds of mitigations might be undertaken 

through not only socialization or education, but also 

an intensive training, as a complementary system. 

Accordingly, in order to build psychological effect, an 

initial approach has been undertaken by asking 

students to observe the post crashed handled in the 

hospital’s intensive care unit rooms. The observation 

result was presented in the classroom. The effect was 

very interesting because almost all participated 

students admitted that the medical atmospheric in 

the operation room scares them so that they 

intended to stop speeding and/or taking unnecessary 

risk while driving. It indicates that a changing in 

risk awareness or acceptance could be built by 

involving riders and/or potential riders in such 

uncomfortable situation.  

 

This type of preventive approach, of course, should 

be further explored, particularly toward its possible 

negative consequence, such as traumatic effect, to 

young potential riders. The use of these education, 

engineering, and enforcement approaches confirms 

to what has been recommended by some previous 

researcher [27,29,30].   

 

However, it is noteworthy that, virtually, a tolerance 

might be allowed only if the unfortune situation is 

hard to be intervened, instead of a limitation or lack 

in technical approach and/or modelling. That is why 

breaking the speed limit, or a fatal crash occurrence 

due to speeding which was considered to be a 

destiny, or neglecting braking capability and risk 

tolerance in speed limit determination, should not be 

tolerated. 

 

Conclusion 
 

The conclusions that could be drawn are: 

 Speeding could be considered to be an intentional 

risk taking behaviour since riders accepted the 

advantages and tolerated the possible dis-advan-

tages gained onit, in accord with references[1-

3,20].  

 Braking capability, particularly due to a combi-

nation between the engine and braking decelera-

tion rates, played an important role in accident 

risk analysis because the braking distance and 

impact speed could be reduced significantly, as 

previously predicted in a previous preliminary 

study [16].   

 The awareness of the distance that can be 

shortened due to differences in those braking 
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capabilities could trigger negative and positive 

perception about speeding consequences because 

the lower the hazard presented during their 

riding experience, the more they are willing to 

engage in risky behaviour, similar with the 

finding of previous studies [5,31,32].  

 Perception could be wrong. A misperceptionin 

braking capabilities might end up inappropriate 

speed chosen and increasing in both accident 

involvement probability and severity level. There-

fore, perceptions should be tested, particularly a 

measurable perception, because this study found 

that the use of a combination between aggregate-

individual and expert acceptance approaches, in 

accordance with Lacasse [19], could better des-

cribe the accuracy of rider’s perception about 

their braking capability which is believed to be 

the triggering variable of their speeding behavior.   

 Both perception and braking capability could be 

improved through not only socialization or educa-

tion, but also an intensive training, as a comple-

mentary system. This kind of comprehensive and 

integrated mitigation strategy much possible 

being undertaken during the driving licensing 

process. 

 Based on the safety factor and/or margin of safety 

model and zero fatality philosophy, an appro-

priate accident risk management could be deter-

mined more objectively. Consequently, it is worth 

to consider the effect of motorcyclist braking 

capability, risk tolerance as well as their expec-

tation in the accident risk management devices.  
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