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Abstract
The aim of this study is to investigate the unsafe behavior of taxi drivers as a large group of professional drivers and the fac-
tors affecting driving violations occurring in Tehran. For this goal, the data regarding driving offenses of urban taxi drivers 
in 22 districts of Tehran from 2015 to 2016 has been collected from traffic police and used in statistical analysis and multiple 
regression modeling. According to the results, the probability of a red light violation during working days is more than non-
working days. In addition, taxi drivers older than 70 are more likely to commit red light violation compared to the drivers 
younger than 30. Moreover, prohibited entry is more probable to occur during working days being about 2.5 times more 
than that of non-working days. Besides, drivers with newer and more expensive cars commit less driving offenses compared 
to the drivers with older and cheaper cars. Finally, it was found that by increasing the engine power of the vehicles, the rate 
of driving offenses by taxi drivers is decreased, such that in cars with 1600 cc engine power or less, the probability of not 
paying attention to the police regulations is six times more than the cars with 1800 cc engine power and more.

Keywords Traffic safety · Driving offenses · Urban taxi · Logistic regression mode

1 Introduction

Nowadays, transportation plays a significant role in eco-
nomic, political, and social developments. Having higher 
rate of economic growth has a direct relation with transpor-
tation enhancement.

In Tehran (the capital of Iran), public transportation is 
largely used by the citizens. According to the statistics of 
Traffic Department of Tehran municipality, the share of pub-
lic transportation in urban trips was 67% in 2015, while the 
share of the taxi, bus and minibus, metro, and other public 
transportation were 22%, 20%, 8%, and 7%, respectively. 
The number of passengers transferred by bus and taxi was 
2.798 billion in 2015 among which 1.499 billion passengers 
were transferred by the taxi fleet [1]. Along with the devel-
opment of public transportation particularly in metropolises, 

the use of vehicle is increasing on a daily basis, and subse-
quently, the rate of accidents leading to death increases as 
well.

According to the results of the studies, a significant 
number of urban accidents in many different countries are 
caused by driving violations. Besides that, in developing 
countries, car accidents are one of the major causes of fatal-
ity. Therefore, nowadays, this issue has turned to one of the 
most important concerns of traffic engineers and transport 
planners [2]. In this regard, Iran is not an exception as it is 
considered a developing country. From 2006 to 2016, in a 
10 year period, 196,366 persons were killed in accidents in 
Iran which is a high figure.

Considering the issues mentioned above and as everyday, 
a large number of trips are completed by the taxi fleet, and 
committing driving violations and subsequent increase of 
probability of traffic conflict may lead to irreplaceable casu-
alties. As most of these accidents are due to unsafe behav-
ior of the drivers, the aim of this study is to investigate the 
unsafe behavior of taxi drivers and effective factors in the 
driving violations of this group of drivers in Tehran. Taxi 
drivers are viewed, as professional drivers who spent most 
of their time driving and obviously play an important role 
in transport of passengers.
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2  Literature Review

Regarding the analysis of driving offenses and identifying 
various factors affecting it, different studies have been con-
ducted around the world. In Iran, few studies have consid-
ered the psychological aspect of driving violations, though 
enough attention has not been paid to the studies assessing 
driving offenses of taxi drivers as a group of professional 
drivers. Moreover, in studies on taxi drivers’ offenses, the 
effect of the street and environmental conditions has not 
been under acceptable consideration.

Ivers et al. (2010), using multinomial regression, studied 
driving offenses and later accidents risk of inexperienced 
drivers in Australia. They reached the conclusion that inex-
perienced drivers committing driving offenses are at higher 
risk of having accidents compared to more experienced driv-
ers [3]. Zhang et al. (2014), using logistic regression model, 
investigated traffic offenses in Huangdao of China. In this 
research, variables related to the driver (Demographic char-
acteristics), car, street, and environmental factors were used. 
They found out that street lighting condition was one of the 
effective factors in driving offenses [4]. In another study, 
Oppenheim et al. (2016) using DBQ questionnaire in Israel 
analyzed driving offenses and the result showed that vari-
ables like age, gender, and driving experience have a direct 
impact on probability of committing driving offenses [5]. In 
the study conducted by Atombo et al. (2016), speeding and 
overtaking by considering variables like age, gender, marital 
status, education level, driving experience, types of driving 
license, size of the car, and cause of street accidents were 
investigated. The result showed that age, gender, and level of 
education are important factors affecting drivers’ behavior. 
In addition, statistical analysis of collected data showed that 
taxi drivers show more tendency towards speeding compared 
to overtaking [6]. Some other studies on driving behavior 
obtained similar results [7–10].

Esmaili and Mikaeili (2010), using logistic regression 
method and collecting data from Urmia traffic police and 
filling a questionnaire, investigated the relation between 
the welfare level and driving violations. At the end, they 
concluded that there is a meaningful relation between the 
welfare level and not paying attention to the police regula-
tions [11]. The research by Liew et al. looked at the dif-
ference between driving experience and gender in driving 
offenses of Malaysian drivers. The data of this study were 
obtained through a questionnaire and analysis is done based 
on T test and Chi-squared test. The result of this research 
was that male, experienced drivers compared to other drivers 
are more likely to exceed the speed limit, fail to observe the 
appropriate longitudinal distance to the front passenger car, 
and enter prohibited special lane (BRT Lane) [12].

In a study on taxi drivers, Zhang (2010) investigated taxi 
traffic accidents to identify type of driving offenses of taxi 
drivers in China. He used simulations to analyze the research 
data and found that accidents and driving offenses occurred 
due to behavioral characteristics of the driver and passenger 
as well as vehicle performance [13]. Wu et al. (2007), using 
the logistic regression method, analyzed the differences 
between driving of taxi drivers and inexperienced drivers 
behind the red light in China using simulation tools. The 
results showed that non-professional drivers are more likely 
to avoid crossing the red lights than taxi drivers. In addition, 
the taxi drivers have a lower accident rate than inexperienced 
drivers [14].

In recent years, some studies have examined driver’s vio-
lations (not specifically for taxi drivers).

In 2017, Sagberg and Ingebrigtsen examined the effects 
of previous driving violations on committing new violations 
for Norwegian drivers during a 3-year period. They con-
cluded that for drivers with more than four driving viola-
tions, the number of violations reduces significantly, while 
for drivers with less than four driving violations, the driving 
violations is reduced in a lower trend, the reason being driv-
ers’ fear of the suspension of their driving license in a fifth 
violation [15].

In another study, Mohammadzadeh et al. (2018) exam-
ined the relationship between the number of driving viola-
tions with demographic and personality characteristics of 
drivers. After analyzing the information of 1762 drivers in 
Iran, using a questionnaire, it was concluded that various 
variables such as the level of education, driver’s marital sta-
tus, income, and driver’s experience affect the number of 
driver violations [16].

Regarding what was stated in the transcription of the lit-
erature, it is highly valuable to analyze the factors affecting 
the violation of urban taxi drivers, as they constitute the 
largest community of motorists in metropolises worldwide, 
and currently, there is no specific research on their driving 
behavior and violations. In addition, variables associated 
with the driver, the vehicle, the road and environment in rel-
ative to the taxi drivers have not been fully understood. Vari-
ables such as engine power of the car, car life, holiday status, 
season, and taxi activity type have not been evaluated in the 
previous studies. Thus, this research aims to investigate the 
parameters mentioned for the violation of taxi drivers.

3  Methodology

The main purpose of this study is to investigate the unsafe 
behavior of taxi drivers and the factors affecting driving 
offenses occurring in Tehran. To achieve this purpose, first, all 
independent variables are categorized and the Pearson’s Chi-
squared test with p value of 0.05 is used to identify significant 
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variables. The Chi-squared statistic is a non-parametric tool 
designed to analyze group differences when the dependent var-
iable is measured at a nominal level. Like all non-parametric 
statistics, the Chi-squared is robust with respect to the distri-
bution of the data. Specifically, it does not require equality of 
variances among the study groups or homoscedasticity in the 
data. It permits evaluation of both dichotomous independent 
variables and of multiple group studies. Unlike many other 
non-parametric and some parametric statistics, the calculations 
needed to compute the Chi-squared provide considerable infor-
mation about how each of the groups performed in the study. 
This richness of detail allows the researcher to understand the 
results and thus to derive more detailed information from this 
statistic than from many others.

In the next step, a multivariate logistic regression model 
is used to determine the relation between each independent 
variable and driving offenses in the city of Tehran. The logistic 
regression model is usually used to categorize discrete vari-
ables. This model can be used to categorize binary response 
variables such as variables with two values or to categorize 
response variables with r classifications (r can be greater than 
two). Since in this study, the response variable is nominal (not 
ordinal), the generalized logistic model is the most appropri-
ate for analysis. These models consist of r-1 logit model for 
the response variable to compare each categorical level with 
a reference category.

In this study, “speeding” is considered as the reference vari-
able for comparison with other types of driving violations. The 
logit model calculates the risk of “speeding” in comparison 
with other types of driving violations.

The type of driving violations which is denoted by Y is the 
response variable and environmental and human variables are 
predictor variables and are denoted by Xi1,Xi2Xi3,… ,Xip , 
where i is the number of observation and p is the number of 
independent variables. It is assumed that Yi = (Yi1, Yi2,⋯ Yir)

T 
has a multinomial distribution with index, ni =

∑r

j=1
Yij and 
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�

∏

i1

,
∏

i2

, … ,
∏

ir

�T

.

When classifications of 1, 2,… r response variable are dis-
ordered, 
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as reference classification, the model is defined as follows:

where XT
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 = transpose of independent variable vector and 
�j = coefficient vector for jth level of the response variable.

Since four classifications for response variable in this 
study have no specific order, three generalized logit models 
are defined from this analysis, as j takes the values from 
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1 to 6. Because Xi has length p, this model has (r − 1) × p 
parameters that can be arranged as a matrix.

In this model:
Each classification can be selected as the reference clas-

sification. In this case, the value and interpretation of coef-
ficients would be different.

The kth element of �j can be considered as a factor to 
increase the chance of response to be located in classification 
J versus classification j* , when there is one unit increase in 
kth independent variable, and other independent variables 
remain constant.

For the non-reference classification j ≠ j* , 
∏

i is defined 
using � as follows:

For the reference classification, 
∏

i is defined using � as 
follows [17]:

In this study, “speeding” is considered as the reference 
classification. The multivariate logistic regression model is 
carried out using SPSS-24.

4  Data Collection

At this stage, according to the information in the traffic 
police database, driving violations of taxi drivers of 22 dis-
tricts of Tehran during a 2-year period, from 2015 to 2016 
included violations (dependent variable) additional to driv-
ers characteristics and vehicles’ specifications, street, envi-
ronmental condition. Finally, after correction of incomplete 
data, 90,553 data were used for statistical analysis.

According to the information in the Traffic Police Data-
base, the information on driver’s violations is reported 
for 18 offense codes. In this regard, seven types of viola-
tions were selected and used for the model based on the 
following reasons: (1) the frequency of other violations 
of taxi drivers was negligible (less than 0.1%) and made 
statistical analysis difficult and (2) using all types of vio-
lations in modeling, the meaning of the final model may 
become insignificant and does the paper may not provide 
acceptable results. In addition, for the other types of taxi 
violations, the statistical model created (in the range of 
95% confidence level) was not statistically meaningful. 
Then, the parameter of type of driving violations of taxi 
drivers was considered as a dependent variable in seven 
categories with 11 independent variables for investigation, 
as shown in Table 1. In addition, in this study, all variables 
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used in the previous researches were also incorporated 
and entered into the model. Non-parametric Kendall test 
(discrete variables) has been used to examine the depend-
ency of independent variables. The results showed that all 
independent variables had a correlation coefficient of less 
than 0.5, and therefore, the independent variables were not 
highly correlated.

In Table  1, the classifications of all variables are 
displayed along with the frequency of each category 
classification.

All independent variables were classified and SPSS-24 
software was used for statistical analyzes in this study. 
Independent variables included driver’s age, driving expe-
rience, type of driving license, car size, and engine power 
of the car, car life, car type, and lighting status (day and 
night), holiday status, season, time, and type of activity of 
taxi drivers committing a violation.

5  Result Analysis

In this study, the effectiveness of each of the independent 
variables on driving violations of urban taxi drivers of 
Tehran has been evaluated and the result of Chi-squared 
test is shown in Table2. As can be seen in Table 2 from 
the result of the Chi-squared test, all independent variables 
being investigated have a meaningful significance level of 
95% (Sig < 0.05).

Multinomial logistic regression model was used to ana-
lyze the data and identify the effective factors on commit-
ting driving offenses by the urban taxi drivers of Tehran. 
The Wald forward method was used to develop a model in 
SPSS. All effective and meaningful variables were identi-
fied in the first stage by Chi-squared test. The results of 
modeling of committing driving offenses for the variable 
of type of offence are given in seven categories in Table 3. 
It should be noted that speeding has been selected as a ref-
erence category. In addition, in the classifications defined 
for independent variables, the last classification is evalu-
ated as a reference.

Table 1  Classification and the frequency of variables

*Taxis with special type of activity including taxis working at train station, airports, offices, and organizations

Variable Classifications Frequency (%) Variable Classifications Frequency (%)

Offenses Cross the red light 24.3 Car life (year) Under 3 14.3
Prohibited entry 6.6 4–6 26.6
Enter special lane 12.4 7–9 42.9
Speeding 47.3 More than 9 16.2
Have not car technical diagnosis 4.6 Car type Pride (KIA) 8.7
Prohibited U-turn 2.9 Peugeot 50.2
Not attention to police command 1.9 Samand 31.2

Driver’s age Under 30 0.8 Toyota 1
31–40 15.1 Peykan 2.4
41–50 26.2 Van 6.4
51–60 35.9 Lighting status Day 82.1
61–70 17.8 Night 17.9
Older than 70 4.2 Season Spring 27.5

Driving experience (year) Under 10 0.4 Summer 21.6
11–20 13.6 Autumn 26.4
21–30 24.9 Winter 24.5
More than 30 61 Time 0–6 11.9

Type of driving license Class 1 12.9 6–10 19.3
Class 2 87.1 10–16 50.7

Engine power of the car (cc) Less than 1600 13.1 16–20 11.9
1600–2000 80.5 20–24 6.2
More than 2000 6.5 Type of activity Taxi 23.8

Holiday status Working day 71.9 Jitney service 48.1
Non-working day 28.1 Calling taxi 20.8

Standard taxi 7.3
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According to the results, the probability of crossing the 
red light during working days is higher compared to non-
working days. The main reason can be high traffic volume 

in the streets which increases the length of backup behind 
the red light, added travel times and delay for the drivers, 
so they try to pass the intersections with higher speed and 

Table 2  Result of Chi-squared 
test of independent variables

Variable Chi—square value Degree of freedom Significance level

Driver’s age 198.459 5 0.001
Driving experience 29.194 3 0.000
Type of driving license 44.567 1 0.046
Engine power of the car 40.361 2 0.021
Holiday status 250.20 1 0.000
Car life 410.630 3 0.000
Car type 625.874 5 0.030
Lighting status 236.223 1 0.010
Season 742.452 3 0.020
Time 494.020 4 0.008
Type of activity 429.872 3 0.000

Table 3  Results of analysis of multinomial logistic regression model

Variable B Std. error df Sig. OR 95% Confidence interval for 
exp(B)

Lower bound Upper bound

Cross the red light
 Intercept − 0.503 0.081 0.000

 Holiday status 0.383 0.020 1 0.000 1.467 1.411 1.524
 Time − 0.411 0.044 − 0.000 0.663 0.608 0.722

 Driver’s age − 0.403 0.195 1 0.039 0.668 0.456 0.980
 Type of driving license −0.124 0.028 1 0.000 0.883 0.836 0.932

Prohibited entry
 Intercept − 2.885 0.147 − 0.000

 Holiday status 0.912 0.037 1 0.000 2.490 2.134 2.679
 Lighting status 0.566 0.069 1 0.000 1.760 1.538 2.016
 Driver’s age 1.114 0.253 1 0.000 3.048 1.858 5.000
 Type of activity 0.201 0.063 1 0.002 1.222 1.080 1.384

Enter special lane
 Intercept − 0.683 0.113 − 0.000
 Time 0.632 0.064 1 0.000 1.882 1.659 2.134
 Driver’s age 0.401 0.131 1 0.002 1.494 1.156 1.930
 Car life − 0.102 0.048 1 0.033 0.903 0.826 0.992

Have not car technical diagnosis
 Intercept − 4.988 0.217 − 0.000
 Type of driving license − 0.224 0.060 1 0.000 0.799 0.711 0.898

Prohibited U- turn
 Intercept − 3.912 0.223 − 0.000
 Driving experience 1.107 0.487 1 0.023 3.027 1.166 7.860

Not attention to police command
 Intercept − 6.211 0.329 − 0.000
 Engine power of the car 13.596 0.194 1 0.000 6.391 2.230 9.956

13.212 0.259 1 0.000 3.820 1.674 5.324
 Car type − 13.979 0.609 1 0.000 0.176 0.015 6.625
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this behavior increases the rate of crossing the red light. 
The probability of speeding is higher than that of crossing 
the red light between 12 a.m. and 6 a.m. due to low traffic 
volume and lack of police presence in the streets. Another 
reason for speeding during the early hours of day can be 
presence of more drivers with lower level of alertness (due 
to driving under the influence of alcohol).

According to Table 3, the taxi drivers over 70 years 
are more likely to cross the red light than the taxi driv-
ers who are under the age of 30. Old age and having less 
patience can be mentioned as two main reasons for this 
case. According to Oppenheim et al. (2016), drivers’ age 
has a direct effect on the probability of committing a driv-
ing offence [5]. Moreover, as elder drivers need longer 
time for showing reaction to the red light and stopping 
the car, they are more likely to stand on the stop line and 
commit this driving offence. For the drivers having class 
2 driver’s license, the probability of crossing the red light 
was more than the drivers with the class 1 driver’s license, 
because they drive riskier and have less experience.

On the other hand, the probability of prohibited entry 
on working days is 2.5 times more than non-working days. 
In addition, taxi drivers are more likely to commit prohib-
ited entry during days compared to nights. It can be due 
to high traffic volume on working days during day, and 
because of this, the drivers are intrigued to escape from 
the heavy traffic of main streets and go to local streets.

The result of this study showed that younger taxi driv-
ers, drive riskier compared to the older ones, so they com-
mit more driving offenses. For instance, drivers less than 
30 years are three times more probable to commit prohib-
ited entry than drivers over 70. In addition, drivers in their 
30 s are more likely to enter special lane compared to the 
drivers who are over 70 years. The result of this study is 
in accordance with the result of the study done by Oppen-
heim et al. in 2016 [5].

Moreover, the probability of committing prohibited 
U-turn by the taxi drivers with less than 10 years of driv-
ing experience is three times more than the taxi drivers 
driving for more than 30 years. In addition, Ivers et al. 
(2010) found the same result [3]. It should be mentioned 
that the result of this study is against the results obtained 
by Wu et al. in 2016. They found that inexperienced driv-
ers cross the red light less than the experienced drivers 
[14].

In addition, the jitney service drivers commit prohibited 
entry more than the drivers of standard taxis, because they 
make more legal commitments and also get higher fair which 
in turn causes them to be less in hurry and more cautious. 
Another reason is that the jitney service drivers are more 
familiar with the streets, they are working in, and therefore, 
they take more risk in crossing one-way streets in opposite 
direction and committing prohibited entrance.

According to the results given in Table 3, drivers with 
newer and more luxurious cars commit less driving offenses 
compared to the drivers with older and cheaper cars. Com-
mitting the offence of not paying attention to the police is 
four times more probable by the van drivers compared to 
the taxi drivers having Toyota. Zhang in his studies in 2010 
found that the type of car affects the drivers’ behavior while 
driving [13]. Finally, it was found that the drivers of taxis 
aging from 0 to 3 years are less probable to commit the 
offence of prohibited entry to the special lane compared to 
the taxis aging more than nine.

In Fig. 1, an explanatory analysis of all meaningful, inde-
pendent variables is displayed.

6  Conclusion

The aim of this study was to investigate the unsafe behavior 
of taxi drivers in Tehran, Iran and the effective factors on 
their driving violations. For this goal, the urban taxi driver 
violations in 22 district of Tehran in the 2-year period was 
collected from the Traffic Department including informa-
tion regarding different driving offenses (dependent vari-
ables), drivers characteristics cars specifications, street and 
the environmental condition in which the violation was 
committed. At the end and after correction of the incom-
plete data, 90,553 records of driving offenses were used for 
statistical analysis. The present research contributions can 
be summarized as a fact that a set of factors related to the 
driver, vehicle, and the environment together have been used 
in the modeling of taxi drivers’ violations and the variables 
of engine power of the car, car type, holiday status and type 
of taxi activity in this study have been used for the first time 
and evaluated.

The primary findings of the study was that, the probabil-
ity for taxi drivers to cross the red light on working days is 
higher than holidays and also the probability of speeding 
is more than crossing the red light from 12 pm to 6 am. To 
tackle this issue, installation of speed camera recording the 
violation in dark conditions is suggested. Moreover, equip-
ping the taxis with GPS and controlling taxis speed can help 
decreasing the speeding.

According to the results, the drivers of taxi fleet aged 
over 70 are more likely to pass the red light compared to the 
drivers younger than 30. Old drivers who were trained in a 
distant past can be updated by training.

The rate of passing the red light for the drivers having 
class 1 driver’s license compared to the ones with class 2 
driver’s license is less. By giving some bonus like insurance 
discount, free annual technical diagnosis of car or giving 
free parking card can motivate the drivers to obey the rules 
and drive more safely. For the drivers with class 2 driver’s 
license who commit more traffic offenses, giving negative 
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driving score on their driving profile is suggested which can 
act as a restraining force.

In addition, prohibited entry is more probable to be com-
mitted during working days, such that the probable rate of 
prohibited entry during working days is 2.5 times more than 
non-working days. Moreover, the taxi drivers are more likely 
to do prohibited entry during day. The rate of this offence 
can be decreased by increasing the efficiency of the existing 
streets through intelligent transportation system or restrict-
ing the single seat and also using HOV lanes.

Younger taxi drivers, drive riskier compared to the older 
ones and as a result, they commit more driving offenses. 
For instance, drivers less than 30 years are three times 
more probable to commit prohibited entry than drivers over 
70 years. In addition, drivers in their 30 s are more likely 
to enter special lane compared to the drivers who are over 
70 years. This kind of offence can be decreased by enacting 
stricter rules for the younger drivers.

Drivers with newer and more luxurious cars commit 
less driving offenses compared to the drivers with older 
and cheaper cars. According to the results, committing the 

offence of not paying attention to the police command is four 
times more probable by the van drivers compared to the taxi 
drivers having Toyota. In addition, the drivers of taxis aging 
from 0 to 3 years are less probable to commit the offence 
of prohibited entry to the special lane compared to the taxis 
aging more than 9 years.
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