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Abstract

Recent studies suggest that traffic violations have certain relationships with personal travel
behaviours and increase the risk of accidents as well. While explorations of traffic violations and
travel behaviours were extensively reported from developed countries’ experience, little is
understood about the implications of travel behaviours to traffic violations in the developing
world’s setting where motorcycle’s users are growing very rapidly and well known as aberrant
road users. This study has an aim to explore the effects of travel behaviour on traffic violations
utilising datasets from three metropolitan cities in Indonesia (Bandung, Yogyakarta and
Surabaya). Based on questionnaire surveys among Indonesian motorcyclists with sample size of
a thousand in each city, an analysis was completed using structural equation modelling
methodology. This study reports that the way people travel for their everyday mobility with
motorcycle has significant influence on the construct of repetitive traffic violations. Analysis
shows that motorcyclists who commute for longer trips and more frequent are more frequent to
violence. But, the findings cannot be generalized for different cultural background. This study
reveals the different city has different result, where it has a possible reasoning as different

cultural background.

Keywords: motorcyclist, violations, & travel behaviour.



1. Introduction

Urban traffic in many cities in developing world shows an almost chaotic condition in term of
congestion and accident (see for example Gwilliam (2002) or Hickman, Fremer, Breithaupt, &
Saxena (2011) for detail discussion regarding urban traffic in developing world). Besides as a
result of weak design and quality of road infrastructure and facilities, the attitudes and
behaviours of road users are also believed to strongly influence the traffic condition. It is very
common to have a very long traffic jam, as an example when traffic signal is breaking for a short
of time, but the problem becomes more difficult as many people do not follow the basic rule to
give way to others. Every driver or motorcyclist wants to be the first and do not care about other
road users. The attitude of road users for disobeying traffic sign or road marking also creates
significant traffic problems, such as parking in the prohibited road lane that creates road
bottleneck. Many motorcyclists do dangerous overtaking or move in a rush even in very narrow
space between cars. These attitudes result many accidents, from car or motorcycle damaged only
up to fatal accident. As a result, road accidents become a major problem in many developing

cities, where the majority of victims are pedestrians and cyclists (Hickman et al., 2011).

The situation and problem of urban road in developing world can be differentiated from
developed countries in term of the existence of motorcycle. The high share of motorbikes in the
modal split is a special phenomenon in some Southeast Asian countries, such as Indonesia,
Malaysia, Vietnam, or Thailand (Kaltheier, 2002). For example, approximately 80-90% of the
households in the Vietnamese metropolis of Ho Chi Minh City have access to a motorcycle
(Ministry of Transport Japan, 2000). In Indonesia, there are 52.4 million units of motorcycle out
of 70.7 million units of motorized vehicle in the year of 2009 (Statistics Indonesia, 2009). The
existence of motorcycle creates significant impacts to road performance and accident rate. It is
caused by a fact that motorcyclists have an especially poor safety record when compared to other
road user groups (Clarke, Ward, Bartle, & Truman, 2004). Study from Taiwan shows that on
average, motorcyclists had approximately a three times higher fatality risk than non-motorcycle
drivers after adjusting for the driving mileage (Chang & Yeh, 2006). In the UK, motorcyclist
killed and serious injury (KSI) rate, per million vehicle kilometers, is approximately twice that of
pedal cyclists and over 16 times that of car drivers and passengers. Motorcyclists make up less

than 1% of vehicle traffic but their riders suffer 14% of total deaths and serious injuries on



Britain’s roads (DETR, 2000). In Indonesia, motorcyclists gave the highest share in the number
of accident, as reported by Indriastuti & Sulistio (2010), that based on data recorded in 2007
there were 57,080 motorcycle accidents (about 68% of all type of accidents) all over Indonesia.
In Thailand, Hossain & lamtrakul (2007) also reported that motorcycles have established itself as
the prominent cause of death and injury to the Thai people, especially young generation, where
statistics in 2005 suggests that number of motorcycle accidents has increased from 53,732
(36.8% of the total accidents) in 2002 to 78,830 (42.33% of the total accidents).

Moreover, motorcyclist behaviours are judged as have different attitudes and behaviours from
other road users, especially in developing countries. It is underlined by Tunnicliff’s statement
(2006) that to reduce motorcycle-related fatalities, there is an urgent need to consider
motorcyclists as distinct from other road users. The reason was provided by Rowden, Watson,
Wishart, & Schonfeld’s study (2009) that risk-taking behavior by motorcyclists has been shown
to contribute to a substantial proportion of road crashes in Australia and abroad. Based on study
from India, Dandona, Kumar, & Dandona (2006) reported that the reasons for the motorized
two-wheeled vehicles have a high risk of road injuries are significant unlicensed driving, low
helmet use, high rate of traffic law violation by these riders, and poor vehicle condition of this
vehicle. Motorcyclists’ behaviors and risks in road are also believed to be influenced by its
excessive number in road. Two possible explanations for the association between high sales
volumes of motorcycle and mortality rates of motorcyclist are increased exposure from more
extensive use of motorcycles when they are new, and inexperience with motorcycle riding or
with specific motorcycle (Paulozi, 2005). The other reason for the high number of accident by
motorcyclist is provided by Chang & Yeh (2007), that young and male motorcyclists were more
likely to disobey traffic regulations, and that young riders also had a higher tendency towards
negligence of potential risk and motorcycle safety checks. They also stated that least riding
experience as an additional factor, i.e. poor driving skills and less experience. On the other side,
Musselwhite, Avineri, Susilo, & Bhattachary (2011) found that motorcyclists themselves tend to
note that the vulnerability of being on a bike creates the danger, which is largely overcome by
experience and skill of the rider, while losing none of the thrill; and motorcyclists tend to view
safety in terms of being able to handle the bike, knowing its limitations and capabilities. These

kinds of motorcyclist behaviours and attitudes seem to be difficult to be handled by promoting



licences only. Even though there is an age limit by law in Indonesia to obtain licence to riding
motorcycle, i.e. 17 years old, but it is very easy to find legal motorcyclist with risky behaviour,
e.g. dangerous overtaking. These practices result an image for motorcycle as a sort of careless
road users. Moreover, concern has been expressed that traditional motorcycle license training
programs do not sufficiently address such behavior (Rowden, Watson, Wishart, & Schonfeld,
2009).

Most of the accident can be directly contributed to the human factor, while it would be wrong to
equate this with driver error, since drivers often deliberately deviate from optimally safe
performance for a myriad of reasons (Rothengatter, 1997a). It has already accepted that
disobediences, errors, and road violations are the main reason of traffic accident, such as by
Rothengatter (1997a), Yagil (1998), Rimmé & Aberg (1999), or Forward (2006, 2009a), among
others. Thus, it shows a need to have a deep study regarding the motive behind the dangerous
behaviors and attitudes by motorcyclist. Study by Watson, Tunnicliff, White, Schonfeld, &
Wishart (2007) in Australia indicated that risky motorcycle rider intentions were primarily
influenced by attitudes and sensation seeking, while safer intentions were influenced by
perceived behavioral control. Many studies show that risky attitudes of road users are suitable to
be explored by studying disobedience and violations (see discussions provided by Rothengatter,
1997a; Underwood, Chapman, Wright, & Crundall, 1997; Yagil, 2005; or Forward, 2006, 2009b,
among others). Thus, a successful approach to road safety might include a focus on reducing the
commission of violations by influencing drivers not to deviate deliberately from safe practises
(Parker & Manstead, 1996).

Recent studies suggest that traffic violations have certain relationships with personal travel
behaviours and increase the risk of accidents as well. Most of the studies, as far as the authors
aware, are employed data from developed city. Driver behaviour has been studied in relation to
visual search, field dependency, perceptual style, attitudes, risk perception, sensation seeking,
attribution, lifestyle, and workload, as a determinant of road user behaviour (Gregersen & Berg,
1994 in Rothengatter, 1997b). Besides workload of the driver, the difficulty in driving is also
already studied. Driving task difficulty is inversely related to the difference between driver

capability and driving task demand, where drivers appear to be able to make judgements of task



difficulty easily and to behave in such a way as to keep the level of task difficulty within target
boundaries (Fuller, 2005). Furthermore, Al-Madani & Al-Janahi (2002) argued that driver’s
personal characteristics, i.e. driver’s year of education, gender, monthly income, and nationality,
are primarily associated with their understanding capabilities and not with their accident
involvement rates, while Rothengatter (2002) reported several studies regarding the relation

between the differences among individual with the accident or risky behaviour.

Literatures explained variety of drivers’ behaviour as a result of different type of workers.
Salminen & Lahdeniemi (2002) found haste is the most important risk factor in traffic during
working hours according to the sales and marketing staff and construction workers. Di Milia
(2006) found that there are different behaviours of drivers between shift workers and non-shift
workers in driving distance and level of sleepiness, as a result of work schedule that governed
the travel agenda, which severe sleepiness has been linked to driving impairments and is
therefore of concern for the safety. Walton (1999) stated that the biased attitudes of truck drivers
may be qualitatively different from those found in samples of car drivers, where interestingly it
was found that truck drivers are found to evaluate other road user negatively.

In the relation with the type of vehicle or trip purpose, study conducted by Newnam, Watson, &
Murray (2004) found that certain psychological processes appear to influence people in a
different way when driving a work vehicle in comparison to driving a personal vehicle. Chang &
Yeh (2007) found that light motorcycle riders had more violation behaviours than moped riders,
while young motorcycle riders were more likely to violate the law and be negligent of potential
risk and motorcycle examination. They also found that male riders were more likely than female

riders to violate, and young riders were at a higher accident risk.

In term of the influence of gender and age with driver behaviour, several studies have found a
consensus regarding different behaviour between male and female or between young and old
people on the road. Male and female drivers who intend to violate perceive greater consensus for
their chosen behaviour from men of the same age as themselves whereas for non-intenders it
depends on the context (Forward, 2009a). Male and female non-intenders receive the greatest

support from people older than themselves, while for women drivers this applies both to



speeding and dangerous overtaking although for men it only applies to speeding. Yagil (1998)
found that younger drivers and male drivers express a lower level of normative motivation to
comply with traffic laws than do female and older drivers. The finding was emphasised by
Williams & Shabanova (2003), which shows that when all crashes were considered, both the
youngest and oldest drivers were most likely to be responsible for deaths in their crashes.
Besides as a driver, different behaviour between male and female can also be found as a
passenger of public transport. Study by Ulleberg (2004) regarding passengers’ willingness to
address unsafe drivers shown that males seemed to perceive more negative consequences of
addressing unsafe drivers, to be less confident in their ability to influence an unsafe drivers, to be

more likely to accept risk taking from other drivers, and perceive less risk than females.

Furthermore, Charlton et al. (2006) found evidence for a reduction in driving distances and an
increase in avoidance of specific driving situations as a function of age. Raitanen, Térmakangas,
Mollenkopf, & Marcellini (2003) found that reduction in driving among elderly persons as a
compensatory strategy was evident in the frequently reported avoidance of various traffic
situations. Many older drivers have attempted to minimize any travel under conditions that are
threatening and/or cause discomfort and conversely have attempted to restrict their travel to

conditions perceived as safe and/or comfortable (Langford & Koppel, 2006).

Another aspect of travel behaviour is the characteristics of travel, such as the mileage people
travelled or length of experience where it shows the exposure of the road users. Study by
Forward (2009b) shows that past behaviour and descriptive norm make a unique contribution
towards the prediction of intention to violate. She also found that the effect of age and annual
mileage were significant with regard to speeding indicating that young drivers and those who use
the car regularly are more likely to speed. For infractions such as exceeding the speed limit that
are heavily enforced by police and that are also commonly committed by drivers, the most
important common link between being caught and being involved in crashes could simply be the
amount one drives (Cooper, 1997). Forward (2006) found that drivers usually find speeding
acceptable although this was also related to a context, since speeding on a major road was more

acceptable than on a minor one. Related to the mileage, driving skills is believed as a function of



experience. Driving skills bears some resembles to a factor described as self-efficacy; hence,

confidence about own ability was related to a high degree of control (Forward, 2006).

The other aspect of road user’s attitude is driving with anger. It is a common impression that
driving anger is a real phenomenon, where one particular reason in driving angers is the
suggestion that it may be directly related to accident liability (Underwood, Chapman, Wright, &
Crundall, 1999). They also found that anger was more likely to be reported on congested
journeys, where this was confounded by the fact that journeys with higher traffic density ratings
were also of greater distance and took longer to complete, so there was more opportunity for
anger provoking events to occur. Lajunen, Parker, & Stradling (1998) investigated how
demographics (age, sex) and exposure (estimated annual mileage) related to the amount and
types of anger experienced in traffic, where it was found that younger drivers and low mileage
drivers were more likely to exhibit all three types of driving anger, but no differences between
male and female drivers were found. Shinar (1998) stated that aggressive behaviour is more
common among drivers of lower socio-economic levels. Parker, Lajunen, & Stradling (1998)
show that aggressive driving behaviour was particularly associated with relatively positive (or
less negative) beliefs and attitudes in relation to the initiation of an aggressive driving episode.
Rimmo & Aberg (1999) found that it was unequivocally shown that the sensation seeking
subscales were differentially related to the DBQ-SWE violations and mistakes factors and that
the DBQ-SWE factors were found to be more closely associated with traffic offences and

accidents, beyond that of exposure (total mileage).

While explorations of traffic violations and travel behaviours were extensively reported from
developed countries’ experience, little is understood about the implications of travel behaviours
of motorcyclist to traffic violations in the developing world’s setting where motorcycle’s users
are growing very rapidly and well known as aberrant road users. This study has an aim to explore
the effects of travel behaviour of motorcyclist on traffic violations utilising datasets from three
metropolitan cities in Indonesia (Bandung, Yogyakarta, and Surabaya). Structural equation
modelling is employed, where several hypotheses considered here are as follows. First, the way
people travel (i.e. trip purpose, trip frequency, trip distance, or travel time) influence type of

violence they involved. The reason is that people with higher exposure tend to have more



violations. Different culture, which is represented by city, also differentiates type of violence
since each culture is argued to have different travel behaviour as well. This is the second
hypothesis. Third, each city has different type of frequent violence, which is presented as have
different factor loading. It is argued that each city has specific characteristic of road

environment, which determines different type of violence.

2. Method

2.1  Questionnaire

The questionnaire was developed to collect a variety of information regarding motorcyclist’s
behaviours and attitudes in riding motorcycle in urban areas, which originated from research by
Joewono (2010). The questionnaire consisted of six sections. The first section elicited
information regarding general social demographic of the motorcyclist with ten questions, i.e. age,
gender, marital status, position in family, education, job, family structure, income, expenses, and
house ownership. Section two consisted of ten questions also which explored the travel
characteristics of the motorcyclist, i.e. trip purpose, number of accompany, number of usage,
average distance per trip, average distance per day, average travel time per trip, average travel

time per day, motorcycle ownership, reason to use motorcycle, and usage for intercity trip.

Sections three comprised three parts with 14 items to explore the impact of the external factors in
influencing motorcyclist to the frequency of violation, such as road environment, vehicle, and
environment. Road environment examined traffic condition, width and number of lane, road
alignment, road side, road sign and marking, and pavement condition. In the part of vehicle
factor, there were four questions, i.e. type and capacity of engine, motorcycle age, motorcycle
modification, and maintenance. Environmental part examined weather, time of day, police
blocking for investigation, and passenger or accompany. The participants were required to

respond to the items on a five-point scale from very often to violate (1) to never to violate (5).

The internal factors were explored in section four to gauge participants’ perception towards the
impact of factors that comes from inside the motorcyclist to the frequency of violation. In this

section, the participants were also required to respond on a five-point scale from very often to



violate (1) to never to violate (5). Five items were available, i.e. when in a hurry, attitude in

riding motorcycle, level of obedience, clothing style, and environmental awareness.

Fifth section elicited the type of violations, type of habits, and type of norms when participants
were riding motorcycle. 17 items were employed to explore type of violations, 15 items for type
of habits of motorcyclist, and 6 items for type of norms. The last section explored type of effect
and type of decision the motorcyclist usually do after involved in violation. Six items were
provided to the respondents. The participants were also required to rate on four-scale from very

often (1) up to never (4) in the fifth and sixth sections.

2.2  Participants

A total of 3000 motorcyclists recruited from three cities, i.e. Bandung, Yogyakarta, and Surabaya
to participate in the study. An equal sample size was selected for each city, i.e. 1000 respondents
per city. It was set based on Israel (1992), where the minimum sample size was 400 for the
population size more than a hundred thousand units and 5% level of precision. As a fact, number
of motorcycle in the City of Bandung in 2006 was 448.651 units (BPS Bandung, 2007), in the
City of Yogyakarta was 256.224 units in 2007 (BPS Yogyakarta, 2009), while, number of
motorcycle in the City of Surabaya in 2010 was 3.122.901 units (Kompas, 2011).

Participants were recruited by the surveyors in variety of public areas, such as terminal, bus or
paratransit stops, mall, schools, or offices and approached passengers personally to ask them
kindly to fill in the questionnaires. Participants were selected only who rides motorcycle by

her/himself, not as a passenger of accompany.

Every day from 20 through 29 September 2010, ten surveyors deployed in six areas of Bandung,
i.e. Ujung Berung, Gede Bage, Tegalega, Bojonegara, Cibeunying, and Karees. These six areas
were administrative areas of Bandung City. In each area, the surveyors selected public facilities
to distribute the questionnaire. The surveyors for questionnaire distribution in the City of
Yogyakarta were also deployed to several public facilities in each area, such as Tegalrejo, Jetis,
Gondokusuman, Gedongtengen, Danurejan, Wirobrajan, Ngampilan, Gondomanan, Pakualaman,

Kraton, Mergangsan, Umbulharjo, Mantrijeron, and Kotagede. Survey in Yogyakarta took place



from 22 September through 1 October 2010, where at the same time survey was conducted in the
City of Surabaya as well. The City of Surabaya consisted of five administrative areas, i.e. the

Center of Surabaya, North Surabaya, South Surabaya, East Surabaya, and West Surabaya.

Questionnaire was distributed by three different teams of surveyors. The qualification of the
surveyors were bachelor student in major university in each city. In average, each surveyor
collected from 10 to 15 answered questionnaires per day, which meant that each surveyor was
able to collect approximately 100 answered questionnaires. This survey provided a reward or a
gift for the respondents after they had completed the questionnaire. The average time spent for
filling in the questionnaire was approximately 20 min. The roughly estimate of success rate of
approaching potential respondents willing to complete the questionnaire was around 90%, by
calculated the number of approaches they made to motorcyclist and the number of motorcyclist

who filled in the questionnaire completely.

After reviewing the completeness of the filled questionnaire, it was found that only 983, 980, 978
sets can be used for further analysis for the dataset of Bandung, Yogyakarta, and Surabaya,
respectively. In fact, there were some non-response variables in some questions. The number of
non-response in each variable for Bandung’ dataset was varies from zero up to 33, which meant
at most, 33 respondents (3.4%) missed to answer the question. In the city of Yogyakarta, the
maximum number of non-response was 59 (6%), while in the city of Surabaya, there were 20
missing-responses (2%). Thus, to manage the missing value as a result of non-response, an
average imputation method was applied. An average imputation method was simple, which
resulted the same mean value while reduce the variance (Stopher, 2012). It was applied as it was
judged as appropriate for this situation where the number of non-response was really small. The
method reduced the standard deviation of each variable between zero up to 0.025, where the
averages of reducing standard deviation were 0.00143 (Bandung), 0.00255 (Yogyakarta), and
0.00153 (Surabaya).

Descriptive statistics of the participants in this study are presented in Table 1, while Table 2
provides descriptive statistics of the participants’ travel behavior. Table 1 shows the age of the

motorcyclists in these three cities, where around 80% of them are in the age of productive



people. Similar percentage can be found for Yogyakarta and Surabaya, while higher number of
young motorcyclists (17-29 years old) can be found in Bandung. Around four percent of the
respondents as motorcyclist are younger than 17 years old. Around three percent of motorcyclists
are senior citizen (50 years old or older), while in Yogyakarta have more senior citizens ride

motorcycle.

Respondents in Bandung have higher proportion of male than female and single than married.
Around 80% of the respondents are male in Bandung, while around 60% of the respondents are
male in Yogyakarta and Surabaya. The three cities have similar percentage of single person
(60%). It is interesting to notice that the distribution of the status of the respondents at home is
similar in these sample cities, namely as husband (around 25% up to 28%) and as a child (around
45 up to 55%). It is also important to note the similarity of education of the respondents, where
people with senior high school as their highest education is dominant (50%) and followed by
undergraduate (around 30%). Thus, it can be roughly summarized that motorcyclists in these

three cities are single and male person which have status as husband or child at home.

The occupations of the motorcyclists have different proportion among cities. Motorcyclists in
Bandung are dominated by student (52%) and followed by private employee and
enterpreneurship with similar percentage (17.7). Similar pattern with Bandung can be found from
respondents in Yogyakarta. Students dominate the motorcylists in this study (39.9%) and
followed with private employee (25.2%) and enterpreneurship (19.6%). In the city of Surabaya,
the majority of the motorcylists have occupation as private employee (42.1%), while students
have the second and third highest proportion (27.8% and 16.8%).

Since the respondents are motorcyclists, it is easily understood that the highest number of type of
driving license owned by respondents are SIM C (driving license designated only for
motorcyclists). 68.1% of the respondents in Yogyakarta own only one driving license, i.e. SIM
C, while 56.4% and 41.9% of the respondents in Surabaya and Bandung own only SIM C.
Higher percentage of people who own more than one driving license is found in Bandung
(41.9%). In Yogyakarta and Surabaya, there are 17.8% and 21.0% of them who have multiple

driving license. It is important to notice the existence of respondents who ride motorcycle while



they do not have any driving license, where it violates the regulation in Indonesia. As an
information, 17 years old is the below limit to have a driving license as motorcyclist in
Indonesia. Almost 15% of respondents in Surabaya ride motorcycle without driving licence. It is
followed by Yogyakarta (12.9%) and Bandung (7.5%).

Travel behaviors of the motorcyclists in these sample cities are provided in Table 2. Trip
purposes of the motorcylists are dominated with working and studying. Studying is the trip
purpose with the highest proportion in the City of Bandung (37.4%). 31.6 % of the respondents
ride motorcycle for working (37.4%) and sight seeing (19.4%). Yogyakarta and Surabaya have
similar pattern of the proportion of trip purpose, where the highest is trip purpose for working. It
is followed with studying and sight seeing. Higher proportion for working is found in Surabaya
(54.5%) when it is compared with Yogyakarta (42.3%). 28.6% and 22% of them ride motorcycle
for studying in the City of Yogyakarta and Surabaya. Around 16% of the motorcyclists have trip

purpose for sight seeing in both cities.

Respondents in these three cities have similar pattern in term of frequency of usage per day.
Thirty to fourty percent of the respondents travel using motorcycle twice a day, while around
twenty to thirty percent travel more than four times per day. Majority of them travel three times

per day or less with percentage around 60 for Yogyakarta, 70 for Bandung, and 75 for Surabaya.

Similar order can be found in travel distance per trip in these three cities, although it have
different percentage. More people in Yogyakarta travel longer distance than the other two cities.
47.3% of respondents travel more than four kilometers in Yogyakarta, while only 38.3% and
31.8% of respondents in Bandung and Surabaya do the same travel distance. The second highest
travel distance is one up to two kilometers per trip, namely 29.8% for Surabaya, 21.3% for
Bandung, and 17.9% for Yogyakarta. Moreover, in term of travel time per trip, around 85% of

the respondents spend one hour or less for traveling per trip.

+++ Insert Table 1 & Table 2 around here +++

2.3 Method of analysis



A structural linear regression model is tested in this study using AMOS (Arbuckle & Wothke,
1999). Figure 1 provides structural relationships for several constructs of violations, travel
behaviors, and impacts. The figure illustrates the hypotheses testing, including factor analysis.
Seven hypotheses are tested, as appear in Figure 1, namely:

H1: violation of norms is related to violation of habits

H>: violation of habits is related to violation of regulations

Has: travel behavior is related to violation of norms

Ha: travel behavior is related to violation of habits

Hs: violation of norms is related to impacts

He: violation of habits is related to impacts

H7: violation of regulations is related to impacts

The factor analysis consists of analysis of the attributes of violations, impacts, and travel
behaviors. The construct of violations is represented by the construct violations of norms,
violations of habits, and violations of regulations. Each construct is explained by several
attributes, i.e. 17 attributes for violations of regulations, 15 attributes for violations of habits, 6

attributes for violations of norms, 7 attributes for impacts, and 5 attributes for travel behaviors.

The motive for explaining the construct of violations with three constructs in this study is the
observation that the action to violate does not always relate with formal rule or regulations. As a
fact, there are several un-written norms but in reality it is followed by community. As an
example, it is commonly accepted for people to slow down their car or motorcycle when they
pass mosque, church, or any other religious building in the area of residential. In the other side,
at present, there are many actions that can be categorized as violation to common logic which is
a new habit for motorcyclist. As an example, it becomes common for motorcyclist to not giving a
way to other road users by pushing their motorcycle even when other road user is in manuever to
turn. This action for not giving a way does not violate regulations, as it is not regulated in formal
traffic regulation in Indonesia, while it violates basic rule in traffic engineering. It does not
violate norm, as the action for not giving a way in road happens just in recent years. Thus, as a

result of the observation for daily activity in several urban road, it is important to differentiate



type of violations into several constructs to model the real behavior of motorcyclist in Indonesian

urban roads.

+++ Insert Figure 1 around here +++

3. Modelling

The structural relationships are analyzed using three datasets, i.e. datasets from Bandung,
Yogyakarta, and Surabaya. Table 3 summarizes the multiple fit statistics for each model. The 2
of each model is rejected at 5%. As the model y? is affected by sample size, specifically if the
sample size is large, thus the value of %2 may lead to rejection, even though differences between
observed and predicted covariance are slight (Kline, 2005). Thus, a normed chi-square (y2/df) is
applied, where value lower than 5 can be judged as reasonable fit. Model using dataset from
Yogyakarta has the lowest value (4.199), while model of Bandung and Surabaya have bigger
value, as much 6.367 and 6.563, respectively. Based on normed chi-square, model of Yogyakarta
has better fit than Bandung and Surabaya. Models of Bandung and Surabaya can be classified as
acceptable as its values are not far from 5. The root-mean-square residual (RMR) of these
models are 0.049, 0.048, and 0.036, which is near to zero as a perfect fit. The values of goodness
of fit index (GFI) of these models are close to one, i.e. 0.871, 0.856, and 0.904. It means the
models are fit. Similar findings can be found on adjusted goodness of fit index (AGFI) and
comparative fit index (CFI), where imply that the models are fit. The root-mean-square of
approximation (RMSEA) of these models are quite small, namely 0.074, 0.075, and 0.057, hwere
the value in a range of 0.05 to 0.08 means that the model shows a reasonable error of
approximation. Based on those statistical indices, it can be concluded that these three models are

a reasonable good approximation of the data.

+++ Insert Table 3 around here +++

Futhermore, Table 4 presents error variances of each estimated parameters. The variances of
errors are represented by the numbers at the tail of arrows (Klem, 2000). In this article, the error
variances of observed and unobserved variables are represented by notation of &i, as appears in

Figure 1. 36% and 39% of the variance in travel behavior is explained by the model based on



dataset from Bandung and Yogyakarta, respectively. Using data from Surabaya, 79% of the
variance in travel behavior is explained. From three construct of violations, violations of habits
has the strongest effect than violations of norms and violations of regulations. It is the case for all
cities. Around 90% of the variance of violations of habits can be explained by the model. For the
construct of impact, the model is able to explain 88%, 86%, and 87% of the variance for the case

of Bandung, Surabaya, and Yogyakarta.

All attributes in the model for all dataset are statistically significant. In the model from
Bandung’s dataset, the attributes of the construct of travel behavior have an error in a range
from 0.437 up to 0.838. A range of error from 0.144 up to 0.249 is found in the attributes of the
construct of impact, while an error from 0.257 up to 0.404 is found in the construct of violations
of norms. The attributes of the construct of violations of habits range from 0.243 up to 0.500,

while a range of error for the attributes of the violations of regulations is 0.304 up to 0.559.

Using dataset from Surabaya, the attributes of the travel behavior have a quite high error, where
it is also the case for Yogyakarta. The construct of impact is explained by four attributes with an
error as much as 0.149 up to 0.269 for Surabaya’s dataset, and a range from 0.113 up to 0.234.
Two attributes of the violations of norms in the model using dataset of Surabaya have an error as
much as 0.139 and 0.185, while three attributes are found using dataset of Yogyakarta with a
range of error from 0.194 up to 0.324. The attributes in the construct of habits have a range from
0.280 up to 0.526 for Surabaya and 0.249 up to 0.617 for Yogyakarta. A ranges of error from
0.340 up to 0.704 and 0.315 up to 0.722 are found in the attributes of the construct of violations
of regulations.

+++ Insert Table 4 around here +++

The hypotheses in this study are tested by investigating the regression weights, where the results
are presented in Table 5. All hypotheses are found to be significant at 5%. The first hypothesis
states that the construct of the violation of norms is positively related to violations of habits. The
hypothesis is significantly supported by data from these three cities. It explains the fact that

people tend to do negative action when they are already getting used to violate norm. As many



norms was naturally not written, which results any violations will end without any sanction,
except moral or cultural sanction, such as older people get angry. The finding implies that people

who do not breaking the norm, will tend to refuse to involve in action of something uncommon.

In line with the first hypothesis, the hypothesis that violation of habits positively influences the
violation of regulations is also significantly supported by data at 5% for dataset from Bandung
and Yogyakarta and at 10% for dataset from Surabaya. The model seems able to explain that
people tend to violate formal regulations when they are getting used to have the negative habits.
The negative habits, in fact, do not violate formal rule or any norm, but just doing something that
uncommon. In the beginning it is only uncommon, but after someone knows that others doing
the same thing without any negative impact and they follow to do the same thing. After that, it
becomes habit for many motorcyclists. Thus, based on those two hypotheses, it can be
summarised that people who have a good appreciation to norm will tend to be a polite and
careful motorcyclist. When s/he is polite and careful in road, s/he will also have a good respect to

formal rule or regulation.

Furthermore, the third hypothesis states that travel behavior is negatively influence the violation
of norms. The hypothesis is only supported significantly by data from Bandung, while it is not
the case for the other two datasets. Based on Bandung’s dataset, it is found that less frequent or
less experience motorcyclists in Bandung tend to violate community’s norms. Different result
can be found in the fourth hypothesis, i.e. travel behavior is related to violation of habits.
Positive relation can be found in Bandung, while negative relation appears in Surabaya and
Yogyakarta. Motorcyclist in Bandung with more experience, which is shown by more frequent
and longer travel time or distance, seems to have a habit to do an action that break common or
basic attitude in road. On the contrary, motorcyclist in Surabaya and Yogyakarta who have more
experience tend to have better habit in the road. It shows a fact that many motorcyclists in

Bandung have a tendency to be a follower to other’s action, i.e. negative action.

It is hypothesized, as the fifth, that the construct of violation of norms is positively related to
impacts. Data from Bandung and Yogyakarta support the hypothesis, while the relation cannot

be found in Surabaya. The sixth hypothesis states that the construct of violation to habits is



positively related to the construct of impacts. All datasets support the model significantly.
Different result is found in the relation between the construct of violation of regulation to impact.
Significantly positive relation exists when the relation is analysed using dataset from Bandung,
while dataset from Surabaya and Yogyakarta cannot support the relation significantly.

+++ Insert Table 5 around here +++

Furthermore, Table 6 provides the regression weights for significant attributes which explains
the construct. Seven out of 17 attributes of violations to traffic regulation are found significant in
Bandung, Surabaya, and Yogyakarta, where the attributes are the same with different loading
weights. The loading weights for Bandung’s dataset range from 0.615 (crossing zebra-Cross) up
to 0.778 (disobeying traffic sign). The lowest and the highest loading weights for the attributes
are different for the city of Surabaya and Yogyakarta, while the attributes are the same. Attribute
with the lowest loading is riding motorcycle without complete document (i.e. 0.592 in Surabaya
and 0.518 in Yogyakarta) and the highest is modify the plate number (i.e. 0.805 in Surabaya and
0.873 in Yogyakarta).

Different pattern can be found in the attributes which explains the construct of violation as an
habit. Seven out of 15 attributes are found significant in Bandung’s model, while ten attributes
are found significant in the model using dataset from Surabaya and Yogyakarta. Significant
attributes in Bandung are different from the rest two cities, while Surabaya and Yogyakarta has
exactly the same significant variables even with different value of weights. The attribute of using
sidewalk when riding motorcyclecle is found significant with the lowest loading in Bandung,
while the attribute of pushing motorcyclecle in a narrow space between cars has the highest
loading. In Surabaya, the lowest and the highest loading are overtaking from the left (0.526) and
racing in urban road (0.696). In Yogyakarta, the lowest loading is as much as 0.498 (smoking

when riding motorcycle) and 0.765 (pushing motorcycle in a narrow space between cars).

In the construct of violation to community norm, there are three out of six attributes which are
found to be significant in Bandung and Yogyakarta. Only two are found significant in Surabaya.
The attributes are the same for all city, while the loading weights are different. The attributes are



speeding in residential area, have no respect to other road users, and turning on the motorcycle
when passing the alley. Speeding in residential area has a loading weight as much as 0.659,
0.720, and 0.607 in the city of Bandung, Surabaya, and Yogyakarta, respectively. Have no
respect to other road users has a weight as much as 0.715, 0.795, and 0.691 for Bandung,
Surabaya, and Yogyakarta. The attribute of turning on the motorcycle when passing the alley is

found significant only in Bandung (0.525) and Yogyakarta (0.521).

The same four attributes in the construct of impact of violation are found significant in the three
models. The weight of the attribute of escaping when involving violations is the lowest (0.527)
in the model of Yogyakarta, while the highest is experiencing accident (0.657). Experiencing
accident is also the attribute with the highest loading (0.659) in the city of Surabaya, while the
lowest is hit and run (0.570). On the contrary, the attribute of hit and run is found as the attribute
with the highest loading in the city of Bandung (0.749). The attribute of caught by police has the
lowest weight in Bandung (0.665).

Two attributes are found significant in Surabaya and Yogyakarta (travel time per day and travel
distance per trip). The attribute of travel time per day has a loading as much as 0.408 and 0.714
for the model of Surabaya and Yogyakarta, while the attribute of travel distance per trip has a
loading as much as 0.970 and 0.402. Four attributes are found significant in Bandung, i.e. travel
time per day (0.696), travel distance per trip (0.872), travel distance per day (0.914), and travel
time per trip (0.539).

+++ Insert Table 6 around here +++

4. Discussion

Three structural equation models are developed to investigate the relationships between
constructs of travel behaviour, violations, and impacts. Three type of violations’ construct are
proposed. Several attributes are employed to explain the construct. By comparing the three
models, it can be found there are general pattern of relationships among construct as well as
attributes in explaining the construct. In the same time, it can be found also a uniqueness of

motorcycle users’ behaviour in urban road.



This study contributes in providing basic information regarding the psychological aspects of
motorcyclist from the point of view of civil engineers. The findings provide a novel knowledge
from the context of motorcyclist in developing country. As stated by Rothengatter (2005) that
traffic psychology can contribute in two ways to improve road safety, i.e. it can develop training
programs, or more generally, interventions that increase the willingness to adaptation. This study
is an effort to improve the traffic condition, where common engineering approach cannot solve.
It is in line with the statement from Tunnicliff (2006) that it facilitates the understanding of
safety issues from a motorcyclist perspective and provides important information on factors

influencing safe and unsafe rider intentions and behaviours.

Motorcycle has been claimed as a risky mode of transport. This study reveals the abstract’s

background about the visible congestion as well as risky and reckless behaviour in urban road.

In this study, travel behaviour was tested as a proxy to explain the exposure of drivers. The
findings show that it is able to show the significant influence of travel behaviour to violations.
People who have a good respect to norm then s/he can be expected to have a good habit. People
with a responsible and mature habit can be hoped to violate less. It is interesting to note that
people with lower travel experience tend to be more frequent in involving violation. On the other
side, the finding cannot be generalized for all cultural background. In the city of Bandung, the
reverse relation is found, i.e. people with higher experience in road tend to involve more
violations. Thus, the effect of experience will differently influence people in involving

violations.

Based on the findings, more study can be planned to explore in a deeper way the type of action to
change users’ habit to be more positive. As an example, Houston (2007) found that only
universal laws appear to be effective at protecting young motorcyclist, because partial coverage
statutes are difficult to enforce, age-based helmet requirements undermine the certainty of
punishment for non-compliance. Williams & Shabanova (2003) state the importance of
restricting young beginning drivers from transporting passengers. These kind of findings are

needed to be explored using dataset from developing countries like Indonesia.



5. Conclusions

This study reports that the way people travel for their everyday mobility with motorcycle has
significant influence on the construct of repetitive traffic violations. Analysis shows that
motorcyclists who commute for longer trips and more frequent are more frequent to violence.
But, the findings cannot be generalized for different cultural background. This study reveals the
different city has different result, where it has a possible reasoning as different cultural
background.

Even though general relationship’s pattern can be developed to explain different cultural
background, but uniqueness of the city can also be revealed. It shows a need to have a specific
approach to each city. It means that traffic regulation cannot be generalized to the whole users in
any city in Indonesia. But, unique approach should be proposed. It is further task in managing

urban traffic in developing country likes Indonesia.
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Table 1 Desriptive statistics of the respondents

Proportion
Characteristics Bandung Yogyakarta Surabaya
(n=983) (n=980) (n=978)
Age Younger than 17 years old 3.8 4.2 3.1
17-29 years old 64.4 49.3 49.1
30-39 years old 20.2 25.6 33.9
40-49 years old 8.7 121 10.1
50-59 years old 2.6 7.3 3.3
60 years old or older 0.2 1.4 0.5
Gender Male 82.1 62.8 57.2
Female 17.9 37.2 42.8
Marital Single 65.4 61.1 58.5
status Married 34.6 38.9 41.5
Status at Husband 28.2 25.0 25.7
home Wife 6.3 13.0 14.6
Childs 55.0 48.3 45.9
Relatives 35 3.6 4.4
Friends 2.7 3.2 5.3
Others 4.3 7.0 4.1
Education Elementary or lower 1.9 2.4 1.0
Junior high school 74 8.2 6.1
Senior high school 48.6 48.4 51.9
Diploma 7.4 8.9 7.8
Undergraduate 30.9 28.7 29.7
Graduate 3.7 3.5 3.5
Occupation  Students 52.0 39.9 27.8
Civil servants /soldiers 6.9 8.0 7.1
Private employee 17.7 25.2 42.1
Entrepreneurship 17.7 19.6 16.8
Housewives 3.4 4.7 4.3
Retired / unemployment 2.3 2.7 1.9
Type of Not owned 75 12.9 14.9
driving For common and utility car (SIM A) 2.8 1.2 7.1
license For truck and bus (SIM B) 0.3 0.1 0.6
owned For motorcycle (SIM C) 47.4 68.1 56.4
More than one driving license 41.9 17.8 21.0




Table 2 Descriptive statistics of travel behaviors of motorcyclists

Proportion
Characteristics Bandung Yogyakarta Surabaya
(n=983) (n=980) (n=978)
Trip Sight seeing 194 16.6 15.8
purpose Working 31.6 42.3 54.5
Studying 37.4 28.6 22.0
Visiting friends or relatives 2.5 3.9 1.9
Religion activities 0.8 0.7 1.0
Others 8.1 7.9 4.7
Frequency  Once time 18.0 11.2 16.4
per day Two times 36.3 31.3 39.7
Three times 16.6 18.0 19.3
Four times 8.0 9.7 6.5
More than four times 21.1 29.8 18.1
Travel Less than one kilometer 9.8 55 8.1
distance 1-2km 21.3 17.9 29.8
per trip 2-3km 195 15.9 18.3
3-4km 11.2 13.4 12.1
More than four kilometers 38.3 47.3 31.8
Travel Less than 15 minutes 17.1 14.7 115
time per 15 - 30 minutes 40.5 51.0 43.4
trip 30 minutes - 1 hour 30.9 22.1 29.0
1 -2 hours 7.3 6.8 9.7
2 - 3 hours 0.9 2.1 34
More than three hours 3.3 3.2 3.1




Table 3 Goodness of fit indices

Indices Statistics
Bandung Surabaya Yogyakarta

¥2 1706.240 1778.517 1234.390
df 268 271 294
p-value 0.000 0.000 0.000
y2ldf 6.367 6.563 4.199
RMR 0.049 0.048 0.036
GFlI 0.871 0.856 0.904
AGFI 0.843 0.827 0.886
CFI 0.870 0.835 0.901

RMSEA 0.074 0.075 0.057




Table 4 Error variances

Bandung Surabaya Yogyakarta
Est. S.E. Sig. Est. S.E. Sig. Est. S.E. Sig.

dso  Travbehav .640 .053 .000 213 122 ,081  .609 .280 .029
O3 Norm 221 021 .000 199 .019 .000 .137 .016 .000
ds1 Habit .100 014 .000 .109 .014 .000 .109 .013 .000
352 Regulation .353 .033 .000 373 .038 .000 .250 .030 .000
Os4 Impact 122 012 .000 .140 .015 .000 .127 .014 .000
d9 Rearview 550 .029 .000 .506 .029 .000 .382 .023 .000
d4 Zebracross 438 021 .000 .550 .028 .000 461 .024 .000
33 Obeysign .304 017 .000 .381 021 .000 .381 .020 .000
811 Turnonlamp 495 .026 .000 671 .033 .000 .461 .025 .000
d13 Platenumber .559 .031 .000 539 .031 .000 .410 .025 .000
d24 Other 334 017 .000 .340 .016 .000 .315 015 .000
832  Sidewalk .366 .018 .000

d25 Music .500 024 .000 .469 022 .000
S  Smoke 409 .020 .000 .516 .024 .000
da7 Phone .352 .018 .000 .372 .018 .000
828 Chatting 407 .020 .000 .429 021 .000
d1 Document 543 027 .000 .704 .034 000 .722 .034 .000
&2 Standhelmet .500 027 .000 526 .028 .000 .617 .031 .000
823 Suddenly 279 .013 .000 .280 014 .000 .282 .014 .000
d21 Reckless .339 017 .000 .289 .015 .000 .299 .015 .000
820 Racing .386 .020 .000 .376 .020 .000 .384 .020 .000
d18 Leftovertake .284 .015 .000 488 .023 .000 .340 017 .000
d19 Pushingmc 243 .014 .000 .364 .019 .000 .249 .014 .000
833 Speedresd .289 .016 .000 185 .014 .000 .235 .014 .000
da37 Unrespect .257 .016 .000 139 .015 000 .194 .014 .000
S  Alley 404 .020 .000 324 017 .000
839  Accident 234 .013 .000 .252 .016 .000 .232 .014 .000
dao Police .249 .014 .000 241 .015 .000 .230 .014 .000
S Hitrun 144 .009 .000 149 .008 .000 .113 .007 .000
om Escape .287 017 .000 .269 .016 000 .234 012 .000
ds9  Timeday .683 .034 .000 1.067 127 .000 .587 277 .034
da6 Distrip 486 .039 .000 115 1.001 .909

d4s  Timetrip .838 .040 .000 1.508 148 .000
da7 Distday 437 .050 .000

Note: Est. = estimate; S.E. = standard error



Table 5 Regression weights

. . Bandung Surabaya Yogyakarta

Relationships Estt S.E. p-value Est. SE. p-value Est. SE. p-value
Habit < Norm 1.057 .067 .000 .612 .053 .000 .910 .076 .000
Habit < Travel behavior .048  .022 027  -112  .030 .000 -.097 .044 .029
Impact €< Norm 325 .096 .000 369  .087 .000
Impact < Habit 234 072 .001 539  .052 .000 .219 .060 .000
Regulation € Habit .268  .039 .000 .202 .053 000 .248 .041 .000
Norm < Travel behavior -.050 .024 .035
Impact €< Regulation 097  .025 .000

Note: Est. = estimate; S.E. = standard error



Table 6 Standardized regression weights

. Loadings
Factors and Attributes Bandung Surabaya Yogyakarta
Violation to regulation
zebracross .615 .690 173
obeysign 778 799 .786
rearview 726 .803 .865
standhelmet 728 773 738
turnonlamp 728 .670 .810
platenumber 762 .805 873
document .641 .592 518
Violation as an habit
other .706 555 558
music - 574 .530
smoke - 570 498
phone - .638 .605
chatting - 574 .563
suddenly 584 561 571
reckless .682 677 .630
racing .681 .696 .697
pushingmc 799 .662 765
leftovertake 741 526 .633
sidewalk 582 - -
Violation to norm
speedresd .659 720 .607
unrespect 715 795 .691
alley 525 - 521
Impact of violation
accident .689 .659 .657
police .665 .655 .637
hitrun 749 570 .654
escape .703 .630 527
Travel behavior
timeday .696 408 714
disttrip 872 .970 402
distday 914 - -

timetrip .539 - -




Figure 1 Structural relationships
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