
ABSTRACT
At un-signalised at-grade intersections or round-

abouts, motorcyclists have to make a quick decision to 
manoeuvre and avoid crash. Many studies show that 
risk-taking behaviour is the major cause of accidents in 
young motorcyclists. In this study, we analysed various 
factors that are involved in the risk-taking behaviour of 
young motorcyclists at un-signalised intersections. On-
line questionnaires were distributed among university 
and college students in Islamabad and Rawalpindi. The 
data of 490 respondents were collected to test the research 
model. Partial least square structural equation model-
ling approach was used to evaluate the measurement 
model, structural model and importance-performance 
map analysis. In this study, we assumed that risk-taking 
behaviour of young motorcyclists at un-signalised inter-
sections could be influenced by several factors, i.e., de-
mographic, past crash involvement, and peer influence. 
The results revealed that past crash involvement, confi-
dence level, and peer influence were the significant fac-
tors that affect the risk-taking behaviour. Peer influence 
has the highest effect on the risk-taking behaviour. The 
person whose friends encourage them to take risk and 
accept challenges is more likely to exhibit the risk-taking 
behaviour. Those people who are more confident while 
riding a motorcycle are more likely to take risks. 

KEYWORDS
motorcyclists; risk taking behaviour; PLS-SEM;  
un-signalised intersection.

1. INTRODUCTION
The un-signalised intersections are defined as any 

at-grade junction of two or more roads at which the 
right-of-way for motorists, bicyclists, and pedestrians 
is not controlled by a highway traffic signals. These 
locations are designated for vehicles to turn in vari-
ous directions in order to reach their destinations. Its 
primary function is to direct vehicles in the proper di-
rection. On any highway, un-signalised intersections 
are complex locations due to the fact that cars trav-
elling in opposite directions want to share the same 
room at the same time. Furthermore, pedestrians seek 
the same space for crossing. At an un-signalised in-
tersection, drivers must make split-second decisions 
based on their route, intersection geometry, speed 
and direction of other vehicles and so on, and a slight 
blunder in judgment may result in serious accidents. 

There could be several other factors involved in 
accidents, especially motorcycles at un-signalised in-
tersection such as rush hours, job stress, arriving on 
time, etc. Several studies on traffic accidents show 
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tempted to incorporate RTB of motorcyclists (depen-
dent variable) and social and demographic factors 
(independent variables) into a statistical model to 
build a direct relationship between dependent and in-
dependent variables [3]. However, some explanato-
ry variables may impact RTB of young motorcyclist 
indirectly, through one or more mediating variables 
and thus examining the relationship among explan-
atory variables can become a difficult and complex 
task. The PLS-SEM is a statistical method, account-
ing for dynamic interactions between endogenous 
variables (i.e., variables that can be regressed on oth-
er variables) and exogenous variables (i.e., variables 
that are simultaneously independent). The model 
includes latent (unobserved) variables whereas tra-
ditional techniques can only analyse the measured 
variables [8]. Therefore, specifically in this study, a 
PLS-SEM is formulated to explore the impact of var-
ious latent variables such as peer influence, parental 
and spouse guidance, and traffic law enforcements, 
etc. on RTB of young motorcyclists at an un-signal-
ised intersection. 

Some other modelling approaches such as arti-
ficial neural networks (ANN), Bayesian neural net-
works (BNN), and Support Vector Machines (SVM) 
are also widely used in traffic and transportation safe-
ty research. These methods are essentially non-para-
metric, and no prior assumptions about the data 
distribution are required. They are even more statisti-
cally accurate than conventional parametric models. 
However, as compared to the PLS-SEM framework, 
the major disadvantages of these methods are their 
complex estimation procedure, black-box format, 
and complex interpretation of the qualified parame-
ter. A simple SEM model is shown in Figure 1. 

Many researchers worked on the relationship be-
tween RTB and motorcycle accidents. RTB is a ma-
jor factor contributing to motorcycle accidents [3].  

that four type of crashes are the most prevalent, i.e., 
sharp-end, angle collisions, side turns, and risky driv-
ing accidents [1, 2]. Among these four types, risky 
driving and angle accidents are more dangerous caus-
ing death or severe injuries, whereas the other two 
(side turns and sharp-end crashes) are less fatal and 
mainly cause material damage. If an intersection is 
signalised, then it will be beneficial for traffic safety, 
while on the other hand, un-signalised intersections 
are very dangerous for traffic movement even during 
non-peak hours. Moreover, the ratio of accidents on 
roads is directly related to the presence of number of 
lanes. The total number of crashes can be minimised 
by providing separate lane for left and right turn at 
intersections [1].

Several studies about transport psychology and 
personality characteristics show that risk-taking 
behaviour (RTB) is the main cause of accidents 
among young motorcyclists [3, 4]. According to the 
Five-Factor Theory of personality, the emotional 
mental state of a person is directly associated with 
the RTB of motorcyclists [5]. The result of such stud-
ies indicates that people with low levels of emotional 
stability exhibit both anxious and aggressive driving 
styles more often than the others [6]. Anxiety is also 
one of the key factors in RTB because it has an im-
pact on our normal cognitive functioning. There is 
an evidence of a direct relation between anxiety and 
RTB so far. Normal anxiety does not affect the RTB 
of drivers while very low or high levels have an ad-
verse effect and lead to risky behaviour [7].

In this research, our aim is to assess various 
factors affecting the RTB of young motorcyclist at 
un-signalised intersections using the partial least 
square structural equation modelling (PLS-SEM) 
approach. Despite various model specifications and 
assumptions, traditional modelling techniques such 
as t-test, ANOVA, and linear regression mainly at-
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Figure 1 – Simple SEM model
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A research on the human risk factors and causes 
of accidents among motorcyclists showed that be-
haviour of traffic violation of motorcycle riders is 
the major factor contributing to road accidents [21]. 
Several factors cause road accidents but human be-
haviour alone is responsible for 80% of them [22]. 
The study of risky behaviour of motorcyclists in 
Malaysia showed that the most risky behaviour of 
motorcyclists was turn signal neglect [23]. Motorcy-
clists are more involved in violation of traffic rules as 
compared to car drivers [24]. A study on risky riding 
behaviour of motorcyclists in Iran showed that the 
factors like low age, less experience, marital status, 
and low education caused risky behaviour among 
motorcyclists [25].

Our study aims to determine significant factors 
affecting RTB using the PLS-SEM approach. SEM 
is used to develop a relationship between individu-
al and organisational factors that affect temporary 
worker's safety behaviour using SEM [26]. SEM 
was adopted to analyse traffic accident intensity for 
Korean highway [8]. SEM was adopted to develop 
a quantitative intersection aggressiveness propensity 
index. The index was planned to compute the over-
all inclination towards antagonistic driving that was 
to be experienced at a given signalised intersection 
[27]. SEM was adopted to represent a correlation 
between socio-demographics, activity participation, 
and travel behaviour for every day in a week in de-
veloping countries [28].

The rest of the paper is structured as follows. 
Section 2 contains research methodology including 
development of hypothesis and research model, site 
selection, and sample and data collection. Section 3 
contains results and discussion. Finally, conclusions 
are drawn from our research and future work is pro-
posed. 

2. RESEARCH METHODOLOGY
In this section, we discussed the hypothesis de-

velopment and research model, site selection, sam-
ple data collection, and data screening and pre-anal-
ysis.

2.1 Hypothesis development and research 
model

In our current research, the theoretical mod-
el is examined as illustrated in Figure 2. It is sug-
gested that risk taking behaviour (RTB) of young 
motorcyclist is influenced by seven factors (i.e.,  

A motorcycle accident is a major concern of re-
searchers as it has a higher rate of injuries and fatali-
ties [9]. Personality traits have been involved in RTB 
[10]. Studies have shown that there is a relationship 
between temperament and RTB during a ride. At in-
tersections in Singapore from 2001 to 2005, 54% of 
the accidents occurred due to motorcycle users [11]. 
Impatient riders not only do not avoid high risk but 
also try to save time by dangerous overtakes [12]. 
A study in Indonesia showed that in 2012, 72% of 
all accidents occurred due to motorcycles and most 
of them were fatal [9]. Motorcyclists have a higher 
rate of fatalities than non-motorcycle users [13]. Be-
haviour varies depending on the social norms, demo-
graphic group, and past experience [3].

Behavioural factors contribute to 95% of traffic 
accidents while 80% of road accidents in Thailand 
involve motorcycle accidents [14]. Fatalities of mo-
torcyclists are 30 times higher than non-motorcycle 
users for the same travelled distance. The increasing 
number of motorcycle accidents is due to the willing-
ness of motorcyclists to take risk [15]. Less experi-
ence and deficient driving skills contribute to taking 
a risk. People who started taking rider lessons were 
more likely to be involved in an accident [16]. Also, 
male riders of a young age are more likely to take a 
risk [13]. The risky driving behaviour of young mo-
torcyclists is due to three primary personality traits 
which are searching for sensation, amiability, and 
impatience [4]. Motorcyclists at the age 16–25 and 
having less knowledge are more likely to show RTB 
at intersections. Many social factors like peer influ-
ence, community sentiment, and parental and spouse 
guidance have a significant effect on RTB [3].

 The behaviour of drivers and traffic characteris-
tics were analysed to identify motorcycle accident 
scenarios. The results showed that the illegal be-
haviour of motorcyclists is the major factor in road 
accidents [17]. The research on violation of traffic 
rules by young motorcyclists found that, in Indone-
sia, RTB is more prominent in young motorcyclists 
as compared to older drivers [18]. A study on non-se-
rious behaviour of motorcyclists, like the use of mo-
bile phone while riding, resulted in 40% of them ex-
periencing accidents and 24% getting injured [19]. A 
study on the risk factors associated with motorcycle 
accidents for older drivers showed that the drivers 
with riding speed more than 41km/h were more like-
ly to be involved in a crash [20].
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colleges are located in these cities in which most of 
the students use motorcycle as their mode of trans-
port. These cities are selected as they are two of the 
biggest cities of Pakistan and there are several uni-
versities in which students from all over Pakistan are 
studying. Students use motorcycles as it is a cheap 
mode of transportation. The total area of both cities is 
479 km2, Islamabad having 220 km2 and Rawalpindi 
having 259 km2. According to the 2017 census, the 
total population of the two cities is 3,113,056 with 
a density of 6500/km2. The population of Islamabad 
alone is 1,014,825 and of Rawalpindi 2,098,231. 

2.3 Sample and data collection
The objective of the current study is to investi-

gate the effect of various factors affecting the RTB of 
young motorcyclists at un-signalised intersections. In 
order to attain our objective, the target population for 
this research were college and university students in 
the twin cities, i.e., Islamabad and Rawalpindi. Deter-
mining the required sample size is an important step 
for ensuring the accuracy and rigour of any analysis. 
[29] recommended the 10 times law, which we also 
adopted for the determination of a minimum sample 
size in the PLS-SEM analysis. According to the 10 
times law, a minimum sample size should be 10 times 
the largest number of structural paths directed at a 
given construct in a structural model. In this study, 
the structural model involves a total eight constructs 
(i.e., one dependent variable and seven independent). 
Therefore, as per 10 times law criterion, the sample 

demographics, past crash involvement, peer influ-
ence, parental and spouse guidance, traffic law en-
forcement, carefulness and confidence level of rid-
ing). Hypothesis for each factor is as follow:
H1: Did past crash involvement have an effect on  
 the RTB of young motorcyclist at  
 un-signalised intersections?
H2: Did confidence level of motorcyclist have an  
 effect on the RTB of young motorcyclist at  
 un-signalised intersections?
H3: Did demographic factors have an effect on  
   the RTB of young motorcyclist at  
   un-signalised intersections?
H4: Did parental and spouse guidance have an  
   effect on the RTB of young motorcyclist at  
   un-signalised intersections?
H5: Did peer influence have an effect on the RTB  
   of young motorcyclist at un-signalised  
   intersections?
H6: Did carefulness have an effect on the RTB of  
   young motorcyclist at un-signalised interse- 
   tions?
H7: Did traffic laws enforcement have an effect  
   the RTB of young motorcyclist at  
   un-signalised intersections?

2.2 Site selection
The cities selected for this study are Islamabad 

and Rawalpindi. Islamabad is the capital of Paki-
stan while Rawalpindi is its neighbouring city, and 
these two cities are jointly known as the “twin cities” 
due to strong socio-economic links between them. 
Several private and public universities as well as  
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enforcement

Parental and spouse
guidance Risk taking behavior
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Figure 2 – Conceptual Research Model
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surement and structural model, an in-depth screen-
ing process of data was carried out. The entire data 
were assessed for any possible outliers, statistical er-
ror of normality, and missing values. Very few miss-
ing values in the data were observed, which were 
handled by the use of a widely suggested technique 
of mean replacement. This technique is a built-in 
feature of the SmartPLS3 software, which replac-
es missing data points with the average values of 
all data points of the same indicator. This approach 
also does not alter our sample size (unlike list-wise 
deletion and pair-wise deletion); meanwhile, the av-
erage values of all variables remain unchanged.

Following a two-step analytical procedure ap-
proach, measurement and structural models were 
assessed. This is then followed by the assessment of 
the importance-performance map analysis (IPMA). 
Algorithm of the performed steps is shown in 
Figure 3.

3. RESULTS AND DISCUSSION
This section is devoted to the discussion of vari-

ous results, which we obtained from the SmartPLS3 
software including measurement model, structural 
model, and importance-performance map analysis 
(IPMA). 

size in this study should be at least eighty respon-
dents. We however, implemented a more stringent 
sampling criterion.

The required data was collected using a self-ad-
ministered survey questionnaire. The questionnaires 
were distributed to different college and university 
students using a convenience sampling process in 
twin cities (Islamabad and Rawalpindi) via social 
media platforms such as Facebook, WhatsApp, 
and Twitter. A total of 490 people from twin cit-
ies have successfully completed the online survey. 
The online questionnaire survey data is presented 
in Appendix 1. We have 16 observed variables, 
which are grouped in the demographic, past crash 
involvement, peer influence, parental and spouse 
guidance, traffic laws enforcement, carefulness and 
confidence level, and independent variables. The 
risk-taking behaviour (RTB) factors are our depen-
dent variable.

2.4 Data screening and pre-analysis
Variance based PLS-SEM approach was ad-

opted in this research study to test the proposed 
hypothesis due to its capability to estimate very 
complex models and its relaxed data requirements. 
In order to prepare data for the assessment of mea-
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Figure 3 – Algorithm of the performed steps
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Table 1 shows the Cronbach’s Alpha (CA). The cut-
off value for CA is 0.6 which is considered accept-
able [30]. The CA value for the three constructs D 
(0.74), PI (0.61), and C (0.69) is above the cut-off 
value. The CA value for the remaining constructs 
did not reach the threshold value. Thus, current 
research findings show that a certain amount of 
degree of internal consistency reliability has been 
achieved.

Furthermore, discriminant validity of the con-
structs was also tested using the Fornell-Larck-
er criterion. It is the most widely used technique 
to evaluate discriminant validity [31]. The results 
are presented in Table 2 in which the italic values 
show that the square-root of the average variance 
extended (AVE) surpassed inter-correlations with 
other constructs. Table 2 shows the results of the For-
nell-Larcker criterion assessment with the reflective 
construct PCI having a value of 0.77 for the square 

3.1 Assessment of the measurement model
In this research, the reflective measurement 

model was evaluated to measure the internal con-
sistency reliability. Based on Figure 4, the composite 
reliability for constructs (PCI, PSG, PI, C, and TLE) 
are above the minimum threshold value (0.70), 
while for the constructs (CL and D) they are below 
the minimum threshold value (0.70) stated by [29]. 
Furthermore, the matrix tab in Table 1 shows that 
the composite reliability value appeared to be 0.74 
(PCI), 0.12 (CL), 0.27 (D), 0.75 (PSG), 0.83(PI), 
0.71(C), and 0.80 (TLE). Table 1 shows that the av-
erage variance extracted (AVE) value of PI (.72) is 
beyond the required lowest threshold value of 0.50 
stated by [29]. This is also applicable to PCI (0.58), 
PSG (0.60), C (0.50), and TLE (0.67). By referring 
to Figure 4, the respective bar charts clearly indicate 
that these five reflective constructs have achieved 
the minimum threshold value. The last column in 

Table 1 – Internal consistency reliability 

Variables Composite reliability (CR) Average variance extracted (AVE) Cronbach’s alpha (CA)

Past crash involvement 0.74 0.58 0.30

Confidence level 0.12 0.43 0.26

Demographics 0.27 0.27 0.74

Parental and spouse guidance 0.75 0.60 0.34

Peer influence 0.83 0.78 0.61

Carefulness 0.71 0.57 0.69

Traffic laws enforcement 0.80 0.67 0.52
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3.2 Assessment of the structural model
In this study, the structural model was evalu-

ated for overall explanatory power of constructs 
through predictive relevance Stone-Geisser's Q2 
value, through R2 value as well as by path coeffi-
cients. For this purpose, the bias-corrected and ac-
celerated (BCA) bootstrapping with 5000 resamples 
was performed using the PLS-SEM analysis in the 
SmartPLS3 software. From Table 3 it is observed 
that the relationship between past crash involve-
ment and risk taking behaviour (β=0.10; t-statis-
tics=1.99; p-value=.040) is significant and has a 
positive impact; therefore, providing support for 
H1. It is also supported by the previous study that 
past crash involvement has an effect on individual 

root of its AVE. This value is higher than the CL 
(0.09), D (0.11), PSG (-0.09), PI (0.30), C (-0.01), 
and TLE (0.15). As for the reflective construct of CL, 
it has a value of 0.66 for the square root of its AVE 
which is greater than D (0.13), PSG (.424), PI (0.23), 
C (-0.16), and TLE (0.10). The square root of AVE 
for D is 0.52 which is greater than PSG (-0.03), PI 
(0.25), C (-0.03), and TLE (0.03) and so on.

Meanwhile, Figure 5 depicts all of the indicator's 
different outer loadings, which correspond to the la-
tent constructs in the measurement model. Most of 
the indicators in the measurement model have out-
er loadings values exceeding the threshold value of 
0.70. Other items including C1 were not removed 
from the instruments as the AVE value of C is still 
well above the minimum requirements. 

Table 2 – Discriminant validity (Fornell-Larcker criterion)

Latent constructs PCI CL D PSG PI C TLE

PCI 0.77

CL 0.09 0.66

D 0.11 0.13 0.52

PSG -0.09 0.03 -0.03 0.77

PI 0.30 0.23 0.25 -0.12 0.85

C -0.01 -0.16 -0.03 0.14 -0.05 0.75

TLE 0.15 0.10 0.03 0.04 0.22 0.09 0.82
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Figure 5 – Outer loading values for the measurement model
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our proposed conceptual model has a satisfactory 
explanatory significance. However, for support-
ing a model, it is pertinent to mention that having 
only R2 value is not a good approach. Therefore, 
Stone-Geisser's Q² value has also been used for 
assessing the predictive relevance of our proposed 
structural model. If the value of Stone-Geisser's Q² 
is larger than zero, it indicates that our values are 
well reconstructed and that our proposed model has 
predictive relevance. The value of Stone-Geisser's 
Q2 in our proposed structural model is 0.22, which 
supports the basic assumption of the current study. 
The endogenous construct (i.e., RTB) in the current 
study has a strong predictive relevance.

3.3 Assessment of the importance-
performance map analysis (IPMA)

In this study, we also employed the impor-
tance-performance map analysis (IPMA) as an ad-
vanced technique in PLS-SEM using the risk taking 
behaviour of young motorcyclists at un-signalised 

attitude [32–34]. Likewise, H2, which is a relation-
ship between confidence level and risk taking be-
haviour (β=-0.14; t-statistics=3.47; p-value=0.00), 
is significant and also supported. Similarly, the re-
lation between Peer Influence and RTB (β=0.0.47; 
t-statistics=12.44; p-value=0.00) is also significant 
and thus H5 is also supported. This result confirms 
the finding of the previous study that peer influence 
is a dominant factor affecting RTB [3]. Surprising-
ly, demographic (H3) (β=0.08; t-statistics=1.89; 
p-value=.006) parental and spouse guidance (H4)  
(β=-0.04; t-statistics=0.89; p-value=.037), careful-
ness S(H6) (β=0.04; t-statistics=0.70; p-value=0.48) 
and traffic laws enforcement (H7) (β=0.05; t-statis-
tics=1.20; p-value=.023) did not translate into RTB. 
Therefore; H3, H4, H6 and H7 were not supported.

Moreover, the value of R2 in Figure 6 illustrates 
that the seven factors: demographics, past crash 
involvement, peer influence, parental and spouse 
guidance, traffic law enforcement, carefulness and 
confidence level of riding together explained 45.1% 
of the variance in RTB (R2=0.451). This shows that 

Table 3 – Hypothesis Assessment

Hypothesis Hypothesised path β-value t-statistics p-value Decision

H1 Past crash involvement → RTB 0.10 1.99 0.04 Supported
H2 Confidence level→ RTB -0.14 3.47 0.00 Supported
H3 Demographics→ RTB 0.08 1.89 0.06 Not supported
H4 Parental and spouse guidance→ RTB -0.04 0.89 0.37 Not supported
H5 Peer influence→ RTB 0.47 12.44 0.00 Supported
H6 Carefulness→ RTB 0.04 0.70 0.48 Not supported
H7 Traffic laws enforcement → RTB 0.05 1.20 0.23 Not supported

Past crash involvement

Confidence level

Demographics

Peer influence

Carefulness

Traffic laws
enforcement

Parental and spouse
guidance Risk taking behavior

R2 = 0.451

0.10

-0.14

0.08
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Figure 6 – Findings of structural model.
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4. CONCLUSION
In this study, we postulated that accident involve-

ment, peer influence, parental and spouse guidance, 
traffic law enforcement, prevention steps, and con-
fidence level are exogenous variables for PLS-SEM 
to analyse the RTB of young motorcyclists at un-sig-
nalised intersections. We have employed IPMA, the 
advanced technique in PLS-SEM. The current re-
search study has several practical implications for 
the transport policy makers as well as practitioners. 
The findings of research study are as follows:

 – Peer influence, past crash involvement, and con-
fidence level play an important role in determin-
ing the RTB. 

 – Peer influence is the most important factor to ex-
plain the RTB and its importance value is 0.81.
Experienced motorcyclists are more likely to 

take a risk. Motorcyclists who were involved in past 
crash are more likely to take risk. Also, those people 
who properly follows the traffic rules were less like-
ly to take risks at un-signalised intersections. Mo-
torcyclists whose friends encourage them to over 
speed are more likely to take the risks. Also, those 
who accept challenges like over speeding from their 
friends are also more likely to take the risks. 

Although the findings of this research study shed 
light on a number of important issues related to 
RTB, there are other factors that need to be consid-
ered, such as the effect of the type of intersections 
(signalised/un-signalised), gender effect (male/fe-
male), spatial effect (for different cities) etc. This 
research also has certain limitations, e.g. data is 
collected only from students and can be applicable 

intersections as the target construct. The IPMA en-
riches the understanding of the outcomes of the PLS-
SEM analysis. IPMA includes the average value of 
the latent structures and their metrics as a replace-
ment for just looking at the path coefficients. Figure 7 
depicts the results of the IPMA. In that, the impor-
tance and performance of the seven factors (i.e., ac-
quisition, sharing, application, and protection) were 
calculated.

While looking at the right-side area of the impor-
tance-performance map, it is illustrated that “Peer 
influence” has a higher importance score, i.e., 0.81; 
if the friend encouragement or accepting challenges 
of motorcyclists increases by a single unit point, its’ 
total RTB will enhance by 0.81. Furthermore, our 
findings also revealed that RTB has least the least ef-
fect on parental and spouse guidance and confidence 
level, i.e., 16.48 and 17.25 respectively, which means 
that lower confidence level and proper parental and 
spouse guidance result in lowering the RTB of mo-
torcyclists. Table 4 shows a complete list of impor-
tance-performance values for the ease of readers.
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Traffic laws enforcement
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Figure 7 – IPMA for the RTB

Table 4 – Importance-performance map analysis for RTB

Latent variables Importance Performance

Past crash involvement 0.23 63.90

Confidence level -0.07 17.25

Demographic 0.07 64.87

Parental and spouse guidance -0.14 16.48

Peer influence 0.81 56.13

Carefulness 0.04 25.48

Traffic laws enforcement 0.05 39.43
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Appendix 1

Factor Code Question Item Frequency Percentage

D
em

og
ra

ph
ic

D1 In which city do you live?
Islamabad (1) 243 48.6

Rawalpindi (2) 182 47

D2 What is your age?

16–18 (1) 50 12.9

19–22 (2) 205 53

23–26 (3) 115 29.7

Above 26 (4) 50 12.9

D3 What is your education level?

Inter (1) 60 15.5

Undergraduate (2) 196 50.6

Graduate (3) 105 27.1

Post Graduate (4) 26 6.7

D4 Do you have a driving license?
Yes (1) 117 30.2

No (2) 270 69.8

Pa
st

 c
ra

sh
In

vo
lv

em
en

t

PCI1 Have you ever been involved in a crash at an un-signalised 
intersection or roundabout?

Yes (1) 152 39.3

No (2) 235 60.7

PCI2
In the future, would it be expected for you to get involved 
in a crash/accidents at any un-signalised intersection or 
roundabout, considering the traffic flow of your area?

Yes (1) 132 34.1

No (2) 255 65.9

Pe
er

 in
flu

en
ce PI1 Would you accept risk taking challenges from your friends?

Yes (1) 82 21.2

Sometimes (2) 119 30.7

No (3) 186 48.1

PI2

Do your friends sometimes encourage you to yield and 
maintain the same speed when you are approaching an 
un-signalised intersection or roundabout, even if you are at 
a minor road?

Yes (1) 118 30.5

Sometimes (2) 100 25.8

No (3) 169 43.7

Pa
re

nt
al

 &
 sp

ou
se

  
gu

id
an

ce

PSG1 Are your parents aware and know where you go?

Always (1) 223 57.6

Sometimes (2) 141 36.4

Never (3) 23 5.9

PSG2 Do your parents advise you to ride carefully especially at 
an un-signalised intersection or roundabout?

Always (1) 330 85.3

Sometimes (2) 36 9.3

Never (3) 21 5.4

Tr
af

fic
 la

w
s e

nf
or

ce
m

en
t

TLE1 Are police enforcement traffic regulations effective in your 
city?

Strongly Agree (1) 72 18.6

Agree (2) 115 29.7

Neutral (3) 120 31

Disagree (4) 40 10.3

Strongly Disagree 
(5) 40 10.3

TLE2 What is the level of risk of being penalised by traffic police 
in your city?

Very High (1) 49 12.7

High (2) 101 26.1

Normal (3) 172 44.4

Low (4) 49 12.7

Very Low (5) 16 4.1
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Factor Code Question Item Frequency Percentage
C

ar
ef

ul
ne

ss

C1 Did you become more careful after the accident?

Strongly Agree (1) 145 38.7
Agree (2) 150 40
Neutral (3) 54 14.4
Disagree (4) 18 4.8
Strongly Disagree 
(5) 8 2.1

C2 Do you wait at a yield sign when you are at a minor road 
and approach an un-signalised intersection or roundabout?

Strongly Agree (1) 141 37.4
Agree (2) 157 41.6
Neutral (3) 56 14.9
Disagree (4) 14 3.7
Strongly Disagree 
(5) 9 2.4

C
on

fid
en

ce
 le

ve
l o

f r
id

in
g CLR1 Do you think that you can prevent severe injury by wearing 

a motorcycle helmet?

Strongly Agree (1) 152 39.3
Agree (2) 137 35.4
Neutral (3) 59 15.2
Disagree (4) 32 8.3
Strongly Disagree 
(5) 7 1.8

CLR2 Do you think that experienced riders are less involved in 
accidents?

Strongly Agree (1) 89 23
Agree (2) 167 43.2
Neutral (3) 71 18.3
Disagree (4) 44 11.4
Strongly Disagree 
(5) 16 4.1

R
is

k 
ta

ki
ng

 b
eh

av
io

ur

RTB1
Do you still merge into traffic if you are at a minor road 
and there is a yield sign at an un-signalised intersection or 
roundabout?

Strongly Agree (1) 80 20.7
Agree (2) 81 20.9
Neutral (3) 81 20.9
Disagree (4) 97 25.1
Strongly Disagree 
(5) 48 12.4

RTB2 Do you ride at a high speed even if you are not in a hurry?
Always (1) 78 20.1
Sometimes (2) 184 47.6
Never (3) 125 32.3

RTB3 Do you sometimes not follow the traffic guidelines when 
you feel that traffic volume is low at a particular time?

Strongly Agree (1) 57 14.7
Agree (2) 78 20.2
Neutral (3) 107 27.6
Disagree (4) 98 25.3
Strongly Disagree 
(5) 47 12.1

RTB4 Roughly, how many times did you cross a minor road with 
low traffic volume in the past 2 weeks?

Never (1) 229 59.2
1–5 Times (2) 101 26.1
6–10 Times (3) 36 9.3
More than 10 Times 
(4) 21 5.4


