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Abstract: In developing countries, online motorcycle taxi demand is growing along with the 
increasing number of online motorcycle taxi drivers. As a fact, motorcycle drivers are still the 
largest contributor to the increase in accident cases due to violations committed by drivers. 
This study aims to investigate the influencing factors to violations committed by online 
motorcycle taxi drivers. Data was collected from the result of distributing questionnaires to 
online motorcycle taxi drivers in Greater Jakarta. In this study, safety violations and traffic 
violations are analyzed using multiple linear regression, while structural equation model is 
employed to analyze the influencing factors and relationships regarding the speed violation. 
The analysis found that age, distance, and daily income influenced drivers to commit safety 
violations. The attitude of drivers towards order from the customers influences drivers to 
commit traffic violations. Speed violations are influenced by variables of risky driving 
behavior factors, namely sensation-seeking and normlessness. 
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1. INTRODUCTION

Generally, motorcyclists are considered to be road users who behave more aggressively and 
ignore safety while riding (Susilo et al., 2015). Research conducted by Musselwhite et al. (2012) 
shows that motorcyclists are considered accustomed to taking risks of safety violations 
compared to car drivers. This has the potential to increase the number of accidents. 74% of the 
death rate is due to motorcycle accidents (WHO, 2018). In Indonesia, traffic accidents are a 
serious problem (Jusuf et al., 2017). Based on the Central Bureau of Statistics of Indonesia 
(2018), the number of accident cases in Indonesia was very high, reaching 109.2 thousand 
cases. The human factor is the main factor affecting the increase in accident cases (Evans, 
2012). Bener et al. (2017) stated that lifestyle, socio-cultural, socio-economy, and driving skills 
are among the human factors that influence traffic accident. The diversity of the driver s 
background is one of the determinants of the driver s attitude while riding a motorcycle. 
Therefore, motorcyclists must be understood differently compared to other road users 
(Tunnicliff et al., 2012). 
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With a high number of accidents, motorcycle should be avoided for public and mass 
use. However, in developing countries, motorcycle is often used as a ride-sourcing mode 
which is well-known as motorcycle taxi or motorcycle-based ride-sourcing, especially 
countries with inadequate public transportation systems (Wu and Loo, 2016). The 
development of Information and Communication Technology (ICT) made motorcycle taxis 
easily accessible to users through an application on smartphones, which became known as 
online motorcycle taxis. This online motorcycle taxi used the concept of ride-sourcing in its 
implementation (Irawan et al., 2019). Based on a survey conducted by the Indonesian 
Consumer Community (2019), online motorcycle taxis are the main choice and most 
frequently used land transportation mode for people in many Indonesian cities. 

Online motorcycle taxi is a licensed transportation service that is popular in the 
community with a touch of the internet and its application (Adhikara and Wicaksono, 2017; 
Jaman and Abdulrohman, 2019). Online motorcycle taxi is another word referring to the 
service, as described by Anderson (2014), that connects potential passengers with informal 
drivers through a mobile application platform that gives various pieces of information about 
drivers and trips. This service is well known with various name, such as ride-sourcing 
(Wang & Yang, 2019), ride-hailing (Henao & Marshall, 2019), online ride-hailing (Damaini 
et al., 2018), motorcycle-based ride-sourcing (MBRS) (Rizki et al., 2021), or motorcycle-
based ride-hailing (MBRH) (Irawan et al., 2020). The growth of the online motorcycle taxi 
is substantial from past decade. In 2013, it is only available in one city, while in 2018 online 
motorcycle taxis were available in 50 cities in Indonesia (Rizki et al., 2021). On the other 
hand, this is in line with an increase in the number of online motorcycle taxi drivers, which 
has an impact on reducing unemployment in Indonesia (Demographic Institute FEB UI, 
2019). As of November 2019, it was confirmed that the number of online motorcycle taxi 
drivers in Indonesia had reached 2.5 million drivers and 50% of this number were operating 
in Greater Jakarta (Azka, 2019). To joint as a motorcycle taxi driver does not need many 
requirements (Wu and Loo, 2016). Hence, whoever has a big chance of being accepted as a 
driver. It gives the possibility that any drivers who have low capabilities or risky behavior 
will ignore safety aspects while driving. It is supported by the statement of the Indonesian 
Police Traffic Corps (2019) that online motorcycle taxi drivers also have a high frequency 
of involving accidents due to safety violations. 

Online motorcycle taxi drivers have a financial fulfilment motivation, which have to 
collected fares for their income (Suatmadi et al., 2019). Driver s income depends on the 
number of trips made in one day and the bonus received. The driver rating is also one 
determinant that affects the income the driver will receive (Nurhidayah, 2018). This makes 
online motorcycle taxi drivers have unusual travel characteristics compared to general 
motorcycle drivers. Therefore, this study aims to investigate the factors that influence online 
motorcycle taxi drivers to commit violations, especially traffic violations, speed violations, 
and safety violations. For this purpose, we collected data from online motorcycle taxi 
drivers in Greater Jakarta Area by distributing online questionnaire.  

thus a response directly from the subject of behavior is a must. Moreover, studies from the 

Irawan et al. (2019). The collected data were analyzed using two modelling frameworks 
based on the violation types. While safety violations and traffic violations are analyzed 
using multiple linear regression, the speed violation applied the structural equation method 
to find the influence factors and its relationships. 
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This paper is structured as follows. After the introduction, we discuss the literature 
regarding the behavior of motorcyclists and the characteristics of online motorcycle taxis. 
The third section describes the research method and data collection related to the 
characteristics of the respondent. The next section presents the results of the analysis and 
discussion, afterwards this paper closes with a conclusion. 
 
 
2. VIOLATIONS BEHAVIOR AMONG MOTORCYCLISTS 
 
The study of driving behavior was first developed by Reason et al. (1990) which was well-
known as the Driver Behavior Questionnaire (DBQ). DBQ has been used as a research tool for 
driving behavior for more than a decade, as found in the research of Özkan and Lajunen (2005), 
Bener et al. (2008), Martinussen et al. (2013), and Gueho et al. (2014). However, DBQ is 
designed to be used as a road safety research tool for car drivers. Elliot et al. (2007) extend the 
DBQ to understand the behavior of motorcyclists, which was later called the Motorcycle Rider 
Behavior Questionnaire (MRBQ) research. In the development of the MRBQ, Elliot et al. 
(2007) studied motorcyclists in the UK containing items to measure the riding behavior of 
motorcyclists. It was classified into five types of violations, namely traffic errors, speed 
violations, stunts, safety equipment, and control errors.  

MRBQ has been used to assess how a person's behavior while riding a motorcycle in 
several countries, as found in the research in Iran (Ali et al., 2011 and Motevalian et al., 2011), 
Hong Kong (Cheng et al., 2010), Turkey (Özkan et al., 2012), and Australia (Sakashita et al., 
2014). In the study in Iran, Motevalian et al. (2011) argued that the safety aspect is not only 
based on safety equipment but on several matters in the use of a motorcycle that is violated 
while riding a motorcycle. Furthermore, this aspect is developed into an aspect of safety 
violations. It is believed that the application of the MRBQ must conform to the regulations on 
the use of motorbikes in a country to obtain more valid results (Elliot et al., 2007 and 
Motevalian et al., 2011). For the case of Indonesia, regulations related to the safety aspects of 
online motorcycle taxi drivers are regulated in the Minister of Transportation Regulation 
Number 12 of 2019. 

Reason et al. (1990) stated, there are two things that cause an accident while driving, 
namely violations and errors. Violations is defined as a deliberate deviation from a practice 
believed to be necessary to maintain safety from a potentially dangerous thing. A study conducted 
by Susilo et al. (2015) shows that motorcyclists tend to commit violations and behave at risk while 
riding. Study by Alonso et al. (2013) shows that speeding behavior is intentional in 80% of cases 
and concluded that drivers are not aware of the risks of speeding since they justified their behavior 
by saying it was a habit or the conditions on the roads allow that to happen. 

The driver s personality, socio-economic status, marital status, gender differences, 
driving intentions, and attitudes are factors related to risky behavior (Atombo et al., 2017). 
Driver s age is also a factor that can influence driving behavior (Wong et al., 2010). A study 
conducted by Jin and Deng (2017) in Guangzhou also stated that drivers in the 21-30 group 
were involved in serious traffic violations. Furthermore, the younger motorcyclists (less than 30 
years) and the older group have significant differences regarding the factors affecting 
interactions in road rules (Joewono and Susilo, 2017). 

Online transportation is widely accepted by the public because it is a mode of 
transportation that is easily accessible, relatively cheaper, faster travel, and transparent payment 
methods (Ackaradejruangsri, 2015). Motorcycle taxis also support passengers getting access to 
and from stations/bus stops to be able to use public transportation such as trains or buses 
(Pongprasert and Kubota, 2017). In Indonesia, 24% of commuter line users and 3% of bus rapid 
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users use motorcycle taxi to reach stations and bus stops, because motorcycle taxi is the mode of 
choice for short-distance transportation (Medeiros et al., 2018). Developments related to online 
transportation are also indicated by the positive impact on the economic aspects in Indonesia, 
for example the Go-Jek company contributed IDR104,6 Trillion in 2019 (Demographic Institute 
FEB UI, 2019). Meanwhile, a company engaged in the same field, Grab contributed IDR 77,4 
Trillion (CSIS and Tenggara, 2020). 

Considering that income of the drivers of online motorcycle taxi depends on orders 
(Suatmadi et al., 2019), online motorcycle taxi mileage tends to be short. Working as an online 
motorcycle taxi driver also has flexibility in working hours, where the driver can determine his 
own working hours, including when to start and to stop working. On the other hand, it is quite 
worrying because there are no restrictions on the distance that can be traveled by the driver and 
the working time that can be used. Thus, the online motorcycle taxi drivers can be on the road 
for quite a long time. That is supported by the statement of Wu and Loo (2016) that motorcycle 
taxi drivers have a longer time to be on the road and this increases the risk for motorcycle taxi 
drivers to have an accident. 

Considering that MRBQ is studied for general motorcycle drivers to discuss aspects of 
driving behavior, then it is needed to study specific group of motorcycle drivers, for example 
motorcycle taxi drivers. As far as we know, research that addresses the factors that influence 
violations committed, especially by online motorcycle taxi drivers, is still very limited. Study 
regarding MRBQ has been conducted for motorcycle drivers in Indonesia by Putranto dan 
Anjaya (2014). Considering that in several developing countries, especially in Indonesia, the 
online motorcycle taxi transportation mode is growing rapidly (Irawan et al., 2019; Rizki et al., 
2021). Thus, investigating the violations behavior of online motorcycle taxi drivers can enrich 
knowledge in the study of road safety behavior. This study is also potential in providing a 
comprehension to the community and knowledge for policyholders in formulating rules related 
to the safety of online motorcycle taxi transportation modes. 

 
 

3. METHOD 
 
3.1. Data Collection 
 
The data used in the study are the responses of distributing questionnaires to online motorcycle 
taxi drivers (i.e., drivers of Go-Jek and Grab) who operate in Greater Jakarta, Indonesia. The 
self-reporting behavior from driver of online motorcycle taxi is employed, since we focus on the 
behavior and reasons and motivations behind of such behavior. Self-reporting behavior is a 

 (Motevalian et al., 2011; 
Joewono et al., 2017).  

After a careful review and revision of the pilot survey, the questionnaire was distributed 
from 9th-30th November 2020 via social media, because of the government  policies about 
physical distancing due to the COVID-19 pandemic. The online survey was selected as we 
consider the safety of stakeholders involved in this study by limiting face-to-face interaction. 
Wright (2005) argued that even there are some disadvantages or limitation of online survey, the 
online survey is a reliable method to collect information when it was conducted with careful 
preparation and assessment. This survey was arranged carefully to ensure the quality (validity 
and reliability), such as sample size, representativeness, content of questionnaire, and language. 
There are many studies employed online survey were published in reputable journals, for 
example Irawan et al. (2021), Abdullah et al. (2021), and Hara and Yamaguchi (2021). We 
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approached WhatsApp, Instagram) 
to speed up the data collection process.  

The population size of online motorcycle taxi drivers in Greater Jakarta is approximately 
1.250.0000 (Azka, 2019). Using 5% of significance level, 400 respondents was determined as 
sample size using the Yamane equation (Israel, 2009). In Indonesia, there is no formal report of 
number of online motorcycle taxi drivers including its distribution. Thus, its representativeness 
of online motorcycle taxi drivers is reached by distributing questionnaire by online. It is also 
supported by several social media platform. Thus, it is assumed all drivers in the study area have 
the same chance to involve in this study which implies a suitability with simple random 
sampling.  

The questionnaire consists of five parts. The first part contains questions about the 
socio-demographic characteristics of the respondent, such as gender, age, education level, 
marital status, monthly income, and whether online motorcycle taxi is the only respondent's job 
or not. The second part related to the respondent's trip characteristics, such as the average 
number of trips per day, the average distance traveled per trip, the average length of working 
time, and the average daily income as an online motorcycle taxi driver. The third part asked the 
attitude of the driver in responding orders received including question about rating of the 
driver s service quality received in previous month. The fourth part contained risky driver 
behavior factors consisting of sensation-seeking, normless, intention, and attitude using five-
point Likert-scale from never to always. The last part of the questionnaire questioned about the 
frequency of violations committed by respondents with 23 items, namely 8 items related to 
traffic violations, 8 items related to speed violations, and 7 items related to safety violations. 

The specific questions related to traffic violations and safety violations referred to the 
study of Motevalian et al. (2011), while questions related to speed violation referred to the study 
of Elliot et al. (2007). All questions are adjusted to the Regulation of Ministry of Transportation 
of the Republic of Indonesia Number 12 of 2019. These questions had a five-point Likert scale 
from never (1) to always (5). 

After the survey was completed, all collected responses were reviewed based on its 
completeness We found 431 sets can be used for further analyses. As we have three part of 
analyses, i.e. traffic, safety, and speed violations, we employed different data set for each 
analysis. For the analysis of traffic and speed violations, we employed full data set with 431 sets 
of respondents. For the analysis of safety violations, we used data set with 392 sets of responses. 
This data set was selected from the full data set, i.e. only respondents who reported that online 
motorcycle taxi is the only working place.  

 
3.2. Respondent Characteristics 
 

was dominated by male driver (93.7%). Respondent were also dominated with people from 26-
35 years age (43.5%). From the data, it was found that majority of respondent have an education 
up to senior high school. Most respondents also stated that they were married (72.4%). 
Interestingly, it turns out that more than 90% of respondents only works as online motorcycle 
taxi drivers. Table 1 also shows the drivers attitude towards received order and ratings of driver 
service. In the past month, the majority of drivers reported that they occasionally prefer to 
cancel orders (52.2%) and occasionally prefer to refuse orders (49.4%). Interestingly, 66.4% of 
them never ask a customer to cancel the order. For drivers rating, more than 95% of all the 
driver stated that they received 4.00 or higher rating. Nevertheless, there are still a little 
proportion of drivers with 0.00-0.99 rating (0.7%). 
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Table 1. Respondents  Characteristic (n = 431) 
Variables Proportion (%) 

Demographics  

Gender Male 93.7 
 Female 6.3 
Age 25 years old or younger 14.2 
 26 - 35 years old 43.5 
 36 - 45 years old 31.6 
 46 years old or older 10.7 

Education High School/lower 15.3 
 Senior High School 71.2 
 Graduates/higher 13.5 
Marital Status Married  72.4 
 Single  27.6 
Online motorcycle taxi is 
the only respondent's job 

Yes  91.0 
No  9.0 

Attitude to the order 
received a 

Cancelling order in the last 
month frequency 

Never 40.1 
Occasionally 52.2 
Often 3.5 
Very often 1.4 
Always 2.8 

Refusing order in last the 
last month frequency 

Never 44.8 
Occasionally 49.4 
Often 4.2 
Very often 0.5 
Always 1.2 

Ask the customer to 
cancelling order  
in the last month frequency 

Never 66.4 
Occasionally 30.2 
Often 1.9 
Very often 0.7 
Never 0.9 

The rating of service 
quality 

Average rating in the last 
month 

0.00  0.99 0.7 
1.00  1.99 1.2 
2.00  2.99 1.1 
3.00  3.99 1.2 
4.00  5.00 95.8 

a 5 level Likert scale from 0 = never; 1-2 = occasionally; 3-14 = often; 15-30 = very often; >30 = always  

 
The driver  trip characteristics are shown in Table 2. From 431 respondents, 392 

respondents stated that they only work as online motorcycle taxi driver (Driver Only = DO) and 
the other 39 respondents stated that they have other jobs than being a driver (Multi Job = MJ). 
Table 2 also describes the daily income from working as an online motorcycle taxi and monthly 
income for both group of respondents. It was found that majority of the respondents from DO 
group have an average of 8-12 trips per day (45.9%), an average distance of 4-10 km in one trip 
(67.4%), an average work duration of 6 hours to more than 12 hours (93.9%), and a daily income 
of IDR100,000-200,000 (50.3%). Surprisingly, more than 85% of respondents from DO group 
have monthly income of less than IDR3,000,000. This amount is lower than Regional Minimum 
Wage in Greater Jakarta (around IDR4,200,000 based on Governor of Jakarta Regulation No. 121 
of 2019). 

For respondents in the MJ group, most of the drivers with multiple job have an average 
number of trips less than 8 in one day (53.8%), an average distance of 2-6 km in one trip (69.2%), 
an average work duration is less than 9 hours (87.2%), and a daily income of less than IDR 
100,000 (43.6%). Most respondents' monthly income is IDR2,000,000-6,000,000 (around 100  
450 USD) (61.5%). Moreover, the majority of respondents in the MJ group spent 6-9 hours 
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working for other jobs (41.0%). This shows that respondents who have more than one job spend 
more than 12 hours in one day to work. 

Table 3 presents the frequency of driving behavior factors from the online motorcycle taxi 
drivers. Data shows that most of respondents tend to never feel in most of the risky driving 
behavior factors, namely sensation- For 
the factor of sensation-seeking, respondents who reported never have a willingness to try anything 
once has the lowest frequen factor, the driver 
intends to speed if possible  has a frequency of 'never' less than 50%, including as an attribute 

factor, more than 
75% of respondents stated 'never' for all attribute. Furthermore, it was found that several 
respondents stated 'always' on the speeding is safe, although the proportion was smaller than the 
other (10.0%). 

 
Table 2. Trip Characteristics 

Variables 

Groups 
DO MJ 

N = 392 N = 39 

91.00% 9.00% 
Average number of Trips in one day Less than 8 trips  40.6 53.8 

  8 - 12 trips  45.9 35.9 
  13 - 16 trips 11.0 7.7 
  17 trips or higher  2.6 2.6 

Average distance traveled in one Trip  Less than 2 km  1.5 2.6 
  2 - 4 km  14.5 33.3 
  4 - 6 km  26.8 35.9 
  6 - 8 km  24.5 15.4 
  8 - 10 km  16.1 5.2 
  10 - 12 km 6.9 5.1 
  Higher than 12 km 9.7 2.6 

Average duration of working time as an online 
motorcycle taxi in one day 

Less than 3 hours  1.5 23.1 
3 - 6 hours  4.6 33.3 

  6 - 9 hours  32.1 30.8 
  9 - 12 hours  37.8 7.7 
  Higher than 12 hours  24.0 5.1 

Average duration of working time for Less than 3 hours   12.8 
other job in one day 3 - 6 hours   25.6 
 6 - 9 hours   41.0 
 9 - 12 hours   17.9 
 Higher than 12 hours  2.6 
Daily income from riding a IDR 100,000 or less 42.9 43.6 

  IDR 100,000  200,000 50.3 38.5 
    IDR 200,000 or higher 6.8 17.9 
Monthly income a  IDR 1,000,000 or less 21.4  

  IDR 1,000,000  2,000,000 39.0  
  IDR 2,000,000  3,000,000 28.6  
  IDR 3,000,000  4,000,000 8.7  
  IDR 4,000,000  5,000,000 2.0  
  IDR 5,000,000 or higher 0.3  

Monthly income a  IDR 2,000,000 or less  20.5 
  IDR 2,000,000  4,000,000  35.9 
  IDR 4,000,000  6,000,000  25.6 
  IDR 6,000,000  8,000,000  7.7 
  IDR 8,000,000 or higher  10.2 

DO = Driver Only; MJ = Multi Job; aIDR 14,000 equal to 1 USD 
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Table 3. Risky Driving Behavior Factors 

Variables a 

Proportion (%) 
N = 431 

Never Occasionally Often 
Very 
Often 

Always 

Sensation-seeking (  = 0.855) 

Willing to try anything once 45.0 27.6 14.4 4.4 8.6 
Enjoy being reckless 85.8 10.7 2.3 0.5 0.7 
Seek danger 95.4 2.6 1.6 0.0 0.5 
Love action 90.0 6.7 2.3 0.5 0.5 
Love excitement 91.6 4.9 2.6 0.2 0.7 
Act wild and crazy 93.0 4.9 1.4 0.0 0.7 
Enjoy being part of a loud crowd 68.9 25.8 4.4 0.2 0.7 
Normlessness (  = 0.855) 

It is all right to do anything you want, provided you 
keep out of trouble 

67.3 19.5 5.1 2.8 5.3 

It is OK to get around laws and rules provided                        
 

65.7 20.9 5.3 2.8 5.3 

If something works, it is less important whether                          
it is right or wrong 

72.6 20.0 4.4 1.2 1.9 

Some things can be wrong to do even though                                   
it is legal to do it 

64.7 25.5 5.1 2.3 2.3 

Drivers  Intention (  = 0.853) 

Driver likely to drive faster than the speed limit 75.4 19.5 3.7 0.0 1.4 
Driver intend to speed, if possible 46.6 42.2 8.4 0.9 1.9 
Driver intend to pass other motorcycle more often 52.2 37.4 8.1 0.5 1.9 
Drivers  Attitude (  = 0.853) 

Speeding is pleasant 76.6 16.5 3.7 0.9 2.3 
Speeding is rewarding 78.0 13.5 4.4 1.2 3.0 
Speeding is comfortable 76.8 9.5 4.9 1.4 7.4 
Speeding is safe 79.1 7.2 2.8 0.9 10.0 
a 5 level likert scale from 0 = never; 1-2 = occasionally; 3-14 = often; 15-30 = very often; >30 = always;  = 
alpha 
 

Most of the respondents answered 'never' for all statements regarding the frequency of 
violations, which consisted of aspects of safety violations, traffic violations, and speed violations. 
As shown in Table 4, all variables have a proportion of more than 50% for the 'never' statement. 
For the factor of safety violations, riding without helmet was the least violated item with the 
proportion of 'never' as much as 87.2%. In contrast, carry a large carriage with a motorcycle is the 
variable with the smallest proportion of the 'never' statement (61.7%) and the variable with the 
largest 'occasionally' statement (31.1%). 

From eight items of traffic violation attributes, using a phone while riding is the variable 
with the highest proportion to occurred (54.5%). The reason might that drivers needs to use 
mobile phone as a tool for navigation while riding. It turns out that online motorcycle taxi drivers 
also committed violations related to riding in the opposite direction of the roadway, where this 
variable has a fairly high proportion of 'occasional' statement after the variable using cellphones 
(33.4%). Listen to music out loud while riding is a traffic violation with the highest proportion of 
answers 'never' (90.7%). 

Furthermore, c attributes, disregard the 
speed limit late at night or in the early hours of the morning is the attribute of speed violation with 
the highest proportion (10.2%). In contrast, get involved in unofficial 'racing' with other riders or 
drivers is the variable with the highest proportion of 'never' answers compared to other speed 
violation attributes (90.3%). 
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Table 4. Frequency of Safety Violations 

Variables a 
Proportion of Frequency (%) 

N = 431 
Never Occasionally Often Very Often Always 

Safety Violations (  = 0.822)      
Use dipped headlights on your bike 78.4 18.8 2.1 0.5 0.2 
Carry a large carriage with motorcycle 61.7 31.1 5.8 0.9 0.5 
Carry more than one passenger 67.7 28.1 3.5 0.7 0.0 
Riding with impaired motorcycle 75.9 20.6 2.8 0.5 0.2 
Riding without helmet 87.2 10.9 1.6 0.2 0.0 
Carry a passenger who is not wearing helmets 85.4 13.7 0.7 0.2 0.0 
Riding in a sick condition and having difficulty 
controlling the motorbike 

85.6 13.0 1.2 0.2 0.0 

Traffic Violations (  = 0.828)      
Riding in opposite direction of roadway 57.3 33.4 4.2 1.9 3.2 
Cross junction while traffic light is red 69.1 25.8 3.9 0.3 0.9 
Riding in sidewalk 74.0 21.6 3.5 0.2 0.7 
Turn left/right without giving sign 80.0 16.2 1.9 1.0 0.9 
Disobeying traffic signs and signals 67.7 27.8 2.6 1.0 0.9 
Using a phone while riding 45.5 37.8 12.1 1.6 3.0 
Listen to music out loud while riding 90.7 7.4 1.2 0.2 0.5 
Smoking while riding 80.5 15.5 2.8 0.2 0.9 
Speed Violations (  = 0.893)      
Ride so fast into a corner that you feel like you might 
lose control 

88.2 8.6 1.4 0.7 1.2 

Exceed the speed limit on residential road 89.3 6.3 2.6 1.2 0.7 
Exceed the speed limit on a country road 53.4 33.9 7.9 2.3 2.6 
Disregard the speed limit late at night or in the early 
hours of the morning 

45.2 38.7 10.2 2.8 3.0 

Race away from traffic lights with the intention of 
beating the driver/rider next to you 

88.4 8.4 1.4 0.9 0.9 

Ride between two lanes of fast-moving traffic 77.5 16.5 4.4 1.2 0.5 
 90.3 7.0 1.6 0.5 0.7 

Ride so fast into a corner that you scare yourself 89.8 7.0 1.9 0.7 0.7 
a5 scale of frequency from 0 = never; 1-2 = occasionally; 3-14 = often; 15-30 = very often; >30 = always;  = 

 
 
 
4. MODEL ESTIMATION 
 
This section will present the model estimation results. The analysis will be separated into three 
subsections based on the type of violation. The first subsection discusses the estimation results of 
safety violations model. The variable of safety violation will be associated with respondents' trip 
characteristics. In the second subsection, the result of model estimation of traffic violations will be 
presented. The variable of traffic violations will be investigated its association with the drivers  
attitude to the order received and drivers  rating of the service quality. The last subsection is the 
results of model estimation about speed violation. The variable of speed violation will be 
investigated its association with risky driver behavior factor. To explain more about the 
background of the drivers who committed violations, socio-demographic variables were included 
to all models.  
 In the analysis, safety violations and traffic violations will be analyzed firstly using factor 
analysis with the Principal Component Analysis (PCA) method and the Varimax rotation method 
to simplify the factor structure. For further analysis for safety violations and traffic violations, 
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multiple linear regression (MLR) was used to estimate the models. In contrast to other type of 
violation analyzes, speed violations are analyzed using structural equation modeling (SEM). 
 
4.1. Safety Violations Analysis 
 
This section discusses the estimated model for the frequency of safety violations. Considering 
the differences in the sample size regarding the respondent's travel characteristics, the model 
for the frequency of safety violations was estimated using respondents who are online 
motorcycle taxi driver (DO = Driver Only) with 392 respondents.  
 Table 5 shows the results of the factor analysis using the PCA method. In this study, 
we performed varimax rotation. According to Brown (2009), the choice of rotation essentially 
produced the same pattern of loadings which implies it is acceptable to select varimax rotation.  
Two factors were formed, namely 
factor and safety violations related to driver s personal readiness for the second factor. Based 
on these two factors, model with MLR was estimated to investigate the influencing factors for 
the frequency of safety violations. 
 

Table 5. Factor Analysis of Safety Violations Variables 

Variables 
Component 

Safety Violation related 
 

Safety Violation related to 
Driver's Personal Readiness 

Use dipped headlights on your bike 0.866  
Carry a large carriage with motorcycle 0.883  

Carry more than one passenger 0.779  

Riding with impaired motorcycle 0.769  

Riding without helmet  0.853 
Carry a passenger who is not wearing helmets  0.862 
Riding in a sick condition and having 
difficulty controlling the motorbike 

 0.865 

Extraction: Principal Component Analysis; and Rotation: Varimax with Kaiser Normalization 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.754  

 

-value]  [1708.527; 21.; 0.000]  
 

Loadings lower than 0.4 were suppressed (Hair et al., 2014)  

 
Table 6 shows the results of the model estimation and the goodness of fit model. The 

first model for the first factor (safety violation related to driver s vehicles) could explain 
59.5% of variance. In the second model for the factor of safety violation related to driver s 
personal readiness, the variance that can be explained by the model is 24.1%. For the model of 
safety violations related to driver s vehicles, three variables are found significant, namely age, 
the average distance traveled per trip, and daily income. Age and average travel distance have 
a positive influence, while daily income of the respondent has a negative influence. 

For the safety violation model related to driver s personal readiness model, five 
variables are found significant, namely education, the average number of trips per day, the 
average distance traveled per trip, the average duration of working per day, and the daily 
income of the respondents. In the second model, the education variable and the average 
duration of working in one day have a negative influence. In contrast, the average number of 
trips per day, the average distance traveled per trip, and 
variables that have a positive influence on safety violation related to driver s personal 
readiness. 
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As shown in Table 6, the younger driver indicates that they are more likely to ignore 
the safety aspect specifically related to the driver s vehicle. Moreover, a shorter distance also 
supports the driver to violate the safety aspect. Shorter the distances the driver traveled, the 
shorter the travel times from one place to another. It makes drivers more willing to take risks 
while riding a motorcycle. 

 
Table 6. Model Estimates of Frequency of Safety Violations 

Variables 

Safety Violation related to 
Vehicles 

Safety Violation related to 
Driver s Personal Readiness 

Unstd. 
Estimate 

Std. 
Estimate  t-stat 

Unstd. 
Estimate 

Std. 
Estimate   t-stat 

(Constant) 0.876  9.451* 0,214   1.931 
Age       

17 - 25 years old [D] 0.958 0,331 8.454* - - - 
25 - 35 years old [D] 0.527 0,262 7.101* 0,149 0,074 1.567 
Education       

Senior high school [D] 0.001 0,000 0.014 0,217 0,097 2.143* 

Average number of Trips in one day      

Less than 8 trips [D] 0.042 0,021 0.515 0,315 0,155 2.868* 

Average distance traveled in one Trip       

Less than 4 km [D] 1.927 0,709 14.842* 0,991 0,364 7.563* 

4 - 6 km [D] 0.870 0,386 8.183* - - - 
6 - 8 km [D] 0.136 0,059 2.103* - - - 
Working duration in one day      

Less than 9 hours [D] 0.077 0,037 1.087 0,275  0,134 2.966* 

Daily income from riding      

IDR100.000 or less [D] 0.247 0,122 2.581* 0,294 0,146 2.708* 

Model Summary [R2; Adjusted R2]  [0.595; 0.585] [0.241; 0.229] 

ANOVA [F; df; p-value] [62.336; 9; 0.000] [20.350; 6; 0.000] 

[D] = dummy variables 1 if yes; 0 if otherwise; *Significant at 5% level; - Not Relevant 
 
4.2. Traffic Violations Analysis 
 
This section discusses the model estimation results of the frequency of traffic violations.  
The results of the factor analysis of the traffic violation variables are shown in Table 7. 
Using the PCA method with varimax rotation, two factors was formed from eight variables. 
The first factor is traffic violations related to traffic rules, and the second factor is traffic 
violations related to driver  focus. To clarify which variables are belong to the specific 
factor, variables with the higher value of factor loading will be put into that factor. Thus, 
turn left/right without giving a sign is grouped into the first factor as having a higher factor 
loading in the first factor. Using the two factors formed, an MLR model was estimated to 
investigate how the driver  attitude towards orders received and the respondent 
demographic influence the traffic violations. As the trip characteristic are not included in the 
traffic violations model, all data can be used with 431 respondents. 

The traffic frequency model is shown in Table 8. The variance that can be explained 
by the first model is 18.8%. The first model is traffic violations related to traffic rules that are 

e variables have a 
positive influence on traffic violations related to traffic rules, namely the driver canceling the 
order, the driver refusing the order, and the driver asking the customer to cancel the order. 
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The second model is about traffic violation 
variables from the attitude of the driver to the orders received that influenced the traffic 
violation related to driver focus. The variables with positive influence on traffic violation 
related to driver focus are 26-35 years old of age, the driver refusing the order, and the driver 
asking the customer to cancel the order. On the contrary, the average rating of drivers in the 
last month have a negative influence. 

 
Table 7. Factor Analysis of Traffic Violations Variables 

Variables 
Component 
Traffic Violation related 
to Traffic Rules 

Traffic Violation related 
 

Riding in opposite direction of roadway 0.863  
Cross junction while traffic light is red 0.823  
Riding in sidewalk 0.664  
Turn left/right without giving sign 0.489 0.480 
Disobeying traffic signs and signals 0.799  
Using phone while riding  0.528 
Listen to music out loud while riding  0.772 
Smoking while riding  0.797 
Extraction: Principal Component Analysis; and Rotation: Varimax with Kaiser Normalization 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.860 

-value] [1222.799; 28; 0.000] 
Loadings lower than 0.4 were suppressed (Hair et al., 2014) 

 
Table 8. Model Estimates of Frequency of Traffic Violations 

Variables 

Traffic Violation related to 
Traffic Rules 

Traffic Violation related to  
 

Unstd. 
Estimate 

Std. 
Estimate 

t-stat 
Unstd. 
Estimate 

Std. 
Estimate 

t-stat 

(Constant)  1.549  3.938* 0.089  0.224 
Attitude to 
the order 
received 

Cancelling order 0.157 0.106 2.125* 0.095 0.064 1.262 
Refusing order 0.206 0.133 2.438* 0.204 0.132 2.380* 
Ask the customer 
to cancelling order 0.475 0.301 5.606* 0.301 0.190 3.497* 

Rating          4,00-5,00 [D] 0.264 0.053 1.097 0.881 0.176 3.611* 
Gender         Male [D] 0.101 0.025 0.549 0.074 0.018 0.393 
Age 17-25 years old [D] 0.001 0.000 0.005 0.363 0.127 1.673 
 26-35 years old [D] 0.101 0.050 0.651 0.527 0.262 3.352* 
 36-45 years old [D] 0.052 0.024 0.335 0.295 0.137 1.856 
Education   Senior high school [D] 0.062 0.028 0.637 0.040 0.018 0.403 
Marital Status Married [D] 0.162 0.073 1.272 0.095 0.042 0.731 
Model Summary [R2; Adjusted R2] [0.188; 0.168] [0.164; 0.145] 

ANOVA [F; df; p-value] [9.697; 8; 0.000]  [9.697; 8; 0.000]  
[D] = dummy variables 1 if yes; 0 if otherwise; *Significant at 5%; - Not Relevant 
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4.3. Speed Violations Analysis 
 

Analysis of the influence of risky driving behavior factors on the frequency of traffic 
speed violations was completed using SEM. This study employed a causal model as 
shown in Figure 1, where SS is a variable for sensation-seeking, NM for normlessness, 
IN for intention, and ATT for attitude variable. The relationship of these four variables 
with the FREQ (the frequency of traffic speed violations committed by online 
motorcycle taxis) will be investigated. Developed from a previous study by Atombo et 
al. (2017), the hypothesis in this study can be stated as follows:H1: Sensation-seeking 
influences intention; 
H2: Sensation-seeking influences attitude;
H3: Sensation-seeking influences the frequency of traffic speed violations; 
H4: Normlessness influences intention; 
H5: Normlessness influences attitude; 
H6: Normlessness influences the frequency of traffic speed violations; 
H7: Intention influences the frequency of traffic speed violations; 
H8: Attitude influences the frequency of traffic speed violations; 
H9: Socioeconomic characteristics influences the frequency of traffic speed violations. 

 

Figure 1. Proposed Model  

 
Assessing the suitability of the model is important in employing SEM. This is 

completed to find out how far the hypothesized model matches the sample data. Hair et al. 
(2014) says that it is necessary to use multiple indices to ensure the model can be said  to 
be fit. The index provisions that must be used to assess the goodness of the model are one 
index in the absolute fit index, namely between Goodness-fit-index (GFI), Root Mean 
Square Error of Approximation (RMSEA), or Root Mean Squared Residual (RMR). In 
addition, there must be one incremental fit index, namely the selection between 
Comparative-fit-index (CFI) or Tucker Lewis Index (TLI). Goodness-of-fit index can also 
be selected between GFI, CFI, TLI, or others. In ensuring the model is fit, it is necessary 
to check one badness-of-fit, namely RMSEA, RMR, or others (Hair et al., 2014). In this 
study, GFI, RMSEA, CFI, and RMR indexes were used. 

13



14 
 

Based on the model conformity test results obtained, the chi-square/degree of 
freedom (CMIN/DF) value has entered the fit category because the results obtained are 
less than 5. For CFI value is expected to be closer to 1 and obtained a value of 0.909 that 
is close to 1 means the model is fit. Similarly, the GFI value is close to 1, which is 0.859. 
The result of RMSEA obtained is 0.070. This is in accordance with the expected 
provisions that the value should be less than 0.08. In addition, the RMR value obtained is 
also small. Thus, it can be concluded that the model has met the required criteria and this 
model is acceptable. Hair et al. (2014) stated in order to support the measurement , it is 
required that the model is valid. The variance extracted (VE) value must be greater than 
0.5 with a construct reliability (CR) value greater than 0.7 in order to be said as valid. The 
results obtained by all VE values range from 0.6 to 0.9, while the CR values range from 
0.7 to 0.9 so the model can be said to be valid. 

Table 9 shows that the factor of sensation-seeking is built by five attributes, where 
is found as the most influencing attribute. The factor of normlessness is 

formed by four attributes, where as long as you 
ce. The intention and attitude variables 

driving, Driver 
 of frequency of traffic speed violations is formed by seven 

attributes with the greatest influence comes 
 

As shown in Table 10, relationships number 1 to 6 have a very low p-value, which 
imply a significant relationship at 5%. Relationships number 7, 8, 10, and 11 have a p-
value higher than 5%, while relationships number 9 and 12 show significant relationship 
at 10%.   
 
5. DISCUSSION 
 
This article presents the results of the investigations regarding violations committed by 
online motorcycle taxi drivers while riding. The violation in this study consists of safety 
violations, traffic violations, and speed violations. Following the development of the 
motorcycle as a popular mode of transportation in developing countries and combined 
with the impact of the growth of online transportation, this study found the influencing 
factors to the behavior of online motorcycle taxi drivers when riding. Based on previous 
studies, the variability in the rules between developing and developed countries 
differentiates the attitude of motorcycle drivers (Motevalian et al., 2011).  

This study discusses the specific factors that influence each type of violation. The 
findings showed that vehicle-related safety violations were associated with younger 
drivers. This is in line with the study of Wong et al. (2010), Susilo et al. (2015), Joewono 
and Susilo (2017), which shows that younger drivers are more willing to take risks in 
riding and have a lower level of awareness regarding the motorcycle rules. Prior research 
by Musselwhite et al. (2012) also found that motorcyclists are accustomed to taking risks. 
The analysis also found that drivers are more likely to commit violations in shorter travel 
distances. As a fact, motorcycle taxi is one of the modes used to reach short -distance trips 
(to a station or bus stop) (Pongprasert and Kubota, 2017). 
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Table 9. Latent Construct 

 
Std. 
Estimate 

Unstd. 
Estimate 

Cr P-Value 

Sensation-Seeking (SS) 
Love action  0.880 1.000   
Enjoy being reckless  0.770 0.973 19.579 0.000 
Love excitement  0.832 0.965 22.293 0.000 
Act wild and crazy  0.798 0.814 20.770 0.000 
Enjoy being part of a loud crowd  0.613 0.897 14.058 0.000 
Normlessness (NM) 
Some things can be wrong to do even though it is 
legal to do it  

0.751 1.000   

If something works, it is less important whether it is 
right or wrong  

0.806 0.963 16.244 0.000 

It is OK to get around laws and rules as long as you 
 

0.813 1.324 16.372 0.000 

It is all right to do anything you want, provided you 
keep out of trouble  

0.758 1.233 15.265 0.000 

Intention (IN) 
Driver likely to drive faster than the speed limit  0.764 1.000   
Drivers intend to speed, if possible  0.746 1.167 14.443 0.000 
Drivers intend to pass other motorcycle more often  0.747 1.158 14.453 0.000 
Attitude (ATT) 
Speeding is safe  0.933 1.000   
Speeding is rewarding 0.647 0.483 16.260 0.000 
Speeding is comfortable  0.971 0.959 31.439 0.000 
Frequency (FREQ)  
Race away from traffic lights with the intention of 
beating the driver/rider next to you  

0.856 1.050 11.519 0.000 

Ride between two lanes of fast-moving traffic  0.713 0.980 10.531 0.000 

drivers  
0.825 0.897 11.331 0.000 

Exceed the speed limit on a country road  0.522 1.000   
Exceed the speed limit on residential road  0.857 1.065 11.524 0.000 
Ride so fast into a corner that you feel like you might 
lose control  

0.798 1.003 11.152 0.000 

Ride so fast into a corner that you scare yourself  0.891 1.015 11.720 0.000 
 
Online motorcycle taxi drivers have the motivation to get income from their trip 

(Suatmadi et al., 2019). However, income is also one of the factors that influence the 
safety behavior of online motorcycle taxi drivers. Even the income of online motorcycle 
taxis in Greater Jakarta 2018 is slightly above the Regional Minimum Wage based on the 
publication of the Demographic Institute FEB UI (2019), the COVID-19 pandemic may be 

collecting a certain frequency of trips, it appears that online motorcycle taxi drivers tend 
to ignore safety aspects, especially for accelerate the trip, therefore, the number of trip 
requirements achieve. 
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Table 10. Parameter Estimation Significance 

No  Unstd. 
Estimate 

Std. 
Estimate 

C.R. 

1 Intention  Sensation-seeking 0.588 0.065 9.088* 
2 Attitude  Normlessness 0.465 0.105 4.423* 
3 Attitude  Sensation-seeking 0.612 0.151 4.055* 
4 Intention  Normlessness 0.321 0.044 7.214* 
5 Frequency  Normlessness 0.103 0.040 2.555* 
6 Frequency  Sensation-seeking 0.661 0.083 7.995* 
7 Frequency  Intention 0.094 0.067 1.396 
8 Frequency  Attitude 0.016 0.015 1.026 

9 Frequency  Male [D] 0.123 0.065 1.899** 

10 Frequency  Married [D] 0.007 0.035 0.206 
11 Frequency   0.048 0.032 1.525 
12 Frequency  Senior High Education [D] 0.063 0.035 1.832** 

[D] = dummy variables; 1 if yes; 0 if otherwise; *Significant at 5%; **Significant at 10% 
 

It is interesting to note that the safety violations, 
focus, tend to be ignored by younger age drivers, aged 26-35 years, represents early 
working age. The reason might relate to the different responsibilities in the household 
between early working age and younger age. With different responsibilities and the 
duration of the works, which mainly for driving, it might influence on driving focus. It is 
emphasized the finding of this study that online motorcycle taxi drivers have different 
motivations from general motorcycle drivers. 

Moreover, the study by Musniati (2019) describes the attitudes of drivers in refuse, 
cancel, and ask the customer to cancel orders due to changes in travel plans.  Customers 
who were not at the pick-up location causing the driver to be unable to find the location 
was one reason for the change. For the driver s side, the order cancellation is a 
disadvantage because the driver has a daily target to get additional incentives.  Thus, this 
can be one of the causes that online motorcycle taxi drivers tend to commit traffic 
violations. 

In this study, it was found that sensation-seeking and normlessness had a 
significant influence on the frequency of traffic speed violations, which is in line with the 
research of Atombo et al. (2017) for general motorcyclist. This study found that intention 
and attitude show non-significant influence on frequency of speed violations. While 
Atombo et al. (2017) found that personality variables significantly and positively 
influence intention and attitude toward speeding, our study based on online motorcycle 
taxi drivers found that drivers who are male and have senior high school were found 
significantly and negatively influence frequency of speeding. The possible reason for the 
different findings is the different context of motorcycle taxi drivers with general 
motorcycle drivers. This study implies a need for further studies regarding intention and 
attitude of online motorcycle taxi drivers using more detail variables. Ajzen (1991) stated 
that attitude and intention can affect human behavior but can only be seen using a very 
wide sample of behavior. The influence of behavior and intention on certain actions in 
specific situations, where in this online motorcycle taxi drivers who are driving for weak 
and not just reaching destination, can be weakened by the presence of other factors. Thus, 
variables that differentiate working and reaching destination are the possibility.   
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 Moreover, it is obtained that sensation-seeking has the greatest influence in the 
frequency of traffic speed violations. Online motorcycle taxi drivers who seek sensation 
through various driving behavior tend to have more traffic speed violations compared to 
those who do not.   

 
 

6. CONCLUSIONS 
 
Along with the substantial growth of online motorcycle taxi demand, there is a concern 
about their safety characteristics. This study aims to investigate the violation behavior of 
online motorcycle taxi drivers. The violations committed by online motorcycle taxi drivers 
were explored based on the type of violations. This study found the existence of different 
influencing factors. Safety violations was found as influenced by age and travel 
characteristics (i.e., number of trips, trip distance and driver s daily income). Apparently, 
the attitude of the driver towards the orders received and the rating obtained by the driver 
influence the committed traffic violations. Furthermore, speed violation was investigated 
based on the risky driving behavior factors. It is found that sensation-seeking and 
normlessness have a significant influence on drivers. 

Considering that online motorcycle taxis are rapidly growing in developing 
countries, as well as in Indonesia, the findings in this research can be used by policymakers 
as a consideration when planning policies related to online motorcycle taxis in the future.  In 
fact, there are still pros and cons towards the presence of motorcycle-based ride-sourcing in 
the community. Moreover, the improvement of driver management is also proposed for 
increasing and ensuring the drivers driving skill. The operators of online motorcycle taxi 
should have clear criteria for recruiting the driver, especially the knowledge regarding 
driving safety, and monitoring system for ensuring the safety of the services.  

This study also has several limitations on which to base further research. Future 
research can involve the extent to 
using motorcycles, which is noteworthy to understand. Moreover, the characteristics of the 
vehicles used will also provide a deeper understanding, the characteristics of the vehicles 
used will also provide a broad understanding, particularly about how the vehicle conditions 
affect driving behavior. There are some rules to be obeyed regarding the vehicle (i.e., 
mirrors, lights, and vehicle year limits) that differ from every country. 
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