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ABSTRACT 

While the risky behaviors to traffic and road safety attitude have been advocated as 

necessary contributors for road safety policies, a few studies have examined the behavioral and 

attitudinal characteristics of road users in Korea. This paper conducted a questionnaire survey to road 

users, as the part of E-survey of road users’ attitudes (ESRA-Project), in Korea (N=1000) and ESRA 24 

countries, which are Austria, Belgium, Switzerland, Germany, Denmark, Greece, Spain, Finland, 

France, Ireland, Italy, Netherlands, Poland, Portugal, Sweden, Slovenia, the United Kingdom, Canada, 

the Czech Republic, Hungary, Israel, the United States, Australia and Norway. (N=1000 for each 

country) The themes covered in the survey are: (Q1) road user behaviors, (Q2) social acceptability to 

risky behaviors and (Q3) personal acceptability to risky behaviors. Each theme was measured by 8 items 

related to unsafe traffic behaviors, which are (I-1) speeding in urban area, (I-2) speeding in freeway, (I-

3) drowsy driving, (I-4) typing text message or email while driving, (I-5) talking on hand-held mobile 

phone while driving, (I-6) not wearing seat belt in front seat, (I-7) not wearing seat belt in back seat and 

(I-8) not using child restraint systems. This paper aims to answer questions: What is important 

difference of road user behaviors and attitude between Korea and ESRA 24 countries? This paper 

find the difference between two groups by comparing the weighted average of response on each item of 

Korea to ones of ESRA 24 countries. Discriminant Analysis was conducted to reveal the significant 

difference in a statistical way and quantify these differences. The result shows road users in Korea shows 

difference aspects in term of road user behaviors and personal acceptability under 0.05 of significance 

level. These characteristics should be considered when not only developing road safety policies, such as 

road safety education, promotion and campaign, but also improving Korea road crash investigation 

system. 
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1. INTRODUCTION 
Road crash is considered as a hidden problem causing major threat in public health issue. (Hazen and 

Ehiri, 2006; Nordfjærn, T., Şimşekoğlu, Ö., and Rundmo, T., 2014) It is particularly of concern in low 

and middle income countries, where the number of road crashes is increasing along with motorization. 

(Peden et al, 2004) Korea is no exception. After rapid motorization, Korea have halved road fatalities 

since 1990 but still shows the highest road fatality rate comparing advanced countries such as Norway 

or United Kingdom. Besides, the recent trend of road crash reduction is slowing down in Korea. These 

facts is driving a need of innovative way for improving road safety in Korea. 

Human factors, such as road user behaviors and road safety attitude, may be related to 

high road fatality rate. Politicians in Korea have advocated a change to road safety attitude as necessary 

condition to change road users’ risky behaviors. It is based on the assumption that attitude predicts 

behaviors. (Rundmo, 1995; Rundmo, 1999; Nordfjærn, T., Şimşekoğlu, Ö., and Rundmo, T., 2014) 

Major endeavors are psychological methods, such as education, promotion and enforcement, to speeding 

and drunken driving. Admittedly, it seems to be effective for last decades even though these methods 

usually adopted from advanced countries without doubt. However, the recent trend of congested road 

crash reduction is driving the need to scrutinize the characteristic of road users in Korea in order to 

develop effective road safety policies. Especially, some researches describe the regional and cultural 

differences in risky behaviors and attitude. (Lund and Rundmo, 2009; Nordfjærn, T., Şimşekoğlu, Ö., 

& Rundmo, T., 2014) Accordingly, it would be meaningful to scrutinize the behavioral and attitudinal 

characteristics of road users in Korea by the comparison to nation from separated culture. Moreover, it 

helps to decide which risky behaviors should be controlled for reducing human errors yet improving 

road safety in Korea. 

The Korea Transport Institute (KOTI) participated in survey of road users’ attitude and 

risky behaviors conducted on European countries by Belgium Road Safety Institute (BRSI) in 2016. As 

the part of E-survey of road users’ attitudes project (ESRA-Project), it aimed to collect the comparable 

national data on road users. Except for Korea, 24 countries participated in this project. They are Austria, 

Belgium, Switzerland, Germany, Denmark, Greece, Spain, Finland, France, Ireland, Italy, Netherlands, 

Poland, Portugal, Sweden, Slovenia, the United Kingdom, Canada, the Czech Republic, Hungary, Israel, 

the United States, Australia and Norway. These 24 countries are called as ESRA 24 countries in this 

study. The themes covered in the survey are: (Q1) road user behaviors, (Q2) social acceptability to risky 

behaviors and (Q3) personal acceptability to risky behaviors. Each theme was measured by 8 items 

related to unsafe traffic behaviors, which are (I-1) speeding in urban area, (I-2) speeding in freeway, (I-

3) drowsy driving, (I-4) typing text message or email while driving, (I-5) talking on hand-held mobile 

phone while driving, (I-6) not wearing seat belt in front seat, (I-7) not wearing seat belt in back seat and 

(I-8) not using child restraint systems. 

This paper aims to answer questions: What is important difference of road user behaviors 

and attitude between Korea and ESRA 24 countries? For example, road users in Korea may do more 

often speeding or be more generous in not using mobile phone while driving than ones in ESRA 24 

countries did. These characteristics will guide what policy should be applied to reduce human errors in 

Korea. Moreover, the study will suggest the improvement of Korea road crash investigation system to 

track road users’ risky behaviors. 
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2. ROAD SAFETY ATTITUDE AND RISKY BEHAVIORS 
Attitude is previously defined as a term covering values, knowledge and behaviors. (Assum, T., 1997) 

Yet, nowadays value and knowledge is regarded as road safety attitude, sometimes called as risk 

perception. The common assumption in road safety campaign, promotion and enforcement is that road 

safety attitude influence road user behaviors. (i.e. safer behaviors increase in line with promoted road 

safety attitude.) Overall, these theoretical assumptions have supported in practical studies of road safety 

in high-income countries. (Kanellaidis et al, 1995; Ulleberg and Rundmo, 2003; Iversen Rundmo, 2004; 

Vanlaar, W., and Yannis, G., 2006) De Proft et al revealed that correlation between road user behaviors 

and road safety attitude by analyzing road user survey. (Vanlaar, W., and Yannis, G., 2006) It 

demonstrated that road users use more mobile phone while driving than drunk driving because they 

perceived using mobile phone is less dangerous than drunken driving in spite of same level of risk. 

Another interesting finding shows that road users in rural areas show more risky behaviors than ones in 

urban area do. This is because they think rural area is safer that urban area. (Rakauskas, M. E. et al., 

2009) These findings support that the correlation between road user behaviors and road safety attitude.  

The controversial issue is that culture may affect the road user behaviors and road safety 

attitude. Several previous studies have examined cultural differences in driver behaviors and attitude. 

Warner et al (2011) found that drivers in Finland and Sweden reported fewer aggressive behaviors than 

drivers in Turkey and Greece through Driver Behavior Questionnaire (DBQ). A comparison of six 

countries found that drivers in Southern Europe and the Middle East do more aggressive driving than 

drivers in Western Europe. (Özkan, T. at el, 2006)  Several studied also reported unsafe behaviors and 

attitudes in countries with poor traffic records, high traffic volume and severe traffic congestion such as 

Ghana (Lund and Rundmo, 2009; Nordifjaern and Rundmo, 2009) It implies that road users 

characteristics including attitude and behaviors varies by culture. Factor et al. (2007) argue that drivers 

from different cultures are exposed to different point of knowledge, view and norms which is able to 

guide a range of behaviors including driving. Thus, it is important to consider culture for researches 

related to road safety.  

Until now, previous researches related to road user were conducted on mainly Europe or 

sometimes Africa and middle Asia. Korea has been isolated from previous research about road user 

behaviors and attitude. It is possible that road users in Korea have unique characteristics based on their 

culture. Accordingly, this paper tried to scrutinize the characteristics of road users in Korea by national 

comparison. Road user behaviors can be measures by the frequency of risky behaviors a road user did 

during the last 12 month. Road safety attitude was measure by social and personal acceptability, how 

acceptable do road users, personally and socially, feel risky behaviors. (Assum, 1999) Consequentially, 

this paper would define the characteristics of road users in Korea in term of road user behaviors, social 

acceptability and personal acceptability. 

3. METHODOLOGY 

3.1. Sample and procedure 
The questionnaire survey was carried out in 25 countries. ESRA gathered data from over 17,000 road 

users over 18 years old. 1,000 reasonable responses from data cleaning were collected for each country. 

Data cleaning is the process to exclude the bad respondents who check the same on all items of a 

question, ends the survey within 2 minutes. (Torfs et al, 2016) At least 600 regular car drivers who have 

driving licenses and drove at least 1,500 km by car or van within the last 6 months was included to each 

country in order to ensure sufficient comparability.  
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The data collection was carried out from July 2016 to December 2016 based on online. 

In Korea’s samples 50.10 percent of respondents are male and the other are female. 88.40 percent of 

respondents had driver’s license. The respondents’ age ranged from 18 to over 65 years (M=41.42, SD 

=13.24  From ESRA 24 countries’ sample 49.90 percent of respondents are male and the other are 

female. 89.42 percent of respondents had a drivers’ license. The respondents’ age varied between 18 

and over 65 years. (M=45.47, SD=14.99) The percentage of respondents over 65 years in ESRA 24 

countries is quite higher than one in Korea. The detail of age distribution is shown in Table 1. 

Table 1 General description of respondents (%) 

General description Korea ESRA 24 

Gender 

Male 50.10% 49.39% 

Female 49.90% 50.61% 

Driving license   

Car driving license 88.40% 89.42% 

No car driving license 11.60% 10.58% 

Age 

18-24 years 10.90% 10.25% 

25-34 years 23.90% 19.03% 

35-44 years 27.40% 18.05% 

45-54 years 14.50% 18.42% 

55-64 years 20.20% 18.82% 

Over 65 years 3.10% 15.43% 

Average age 41.42% 45.47% 

Standard deviation 13.24% 14.99% 

   

3.2. Questionnaire 
Road users behaviors and road safety attitude was measured by a self-administered questionnaire 

previously validated. (Iversen and Rundmo, 2004) The themes covered in the survey are: (Q1) road user 

behaviors, (Q2) social acceptability to risky behaviors and (Q3) personal acceptability to risky 

behaviors. Each theme was measured by 8 items related to unsafe traffic behaviors, which are (I-1) 

speeding in urban area, (I-2) speeding in freeway, (I-3) drowsy driving, (I-4) typing text message or 

email while driving, (I-5) talking on hand-held mobile phone while driving, (I-6) not wearing seat belt 

in front seat, (I-7) not wearing seat belt in back seat and (I-8) not using child restraint systems. The 

question to risky behaviors asks the frequency of risky behaviors that road user did during last 12 

months. The responses about risky behaviors ranged from “never (1)” to “always (5)”. The question to 

social and personal acceptability asks how acceptable do road users, personally and socially, feel risky 

behaviors. The responses ranged from “unacceptable (1)” to “acceptable (5)”.   It is summarized in Table 

2.  
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Table 2 Summary of questionnaire 

Measure The number  

of items 

Items(questions) 

Q1. Road user behaviors* 

In the past 12 months, as a road user, how often did you… ? 

             “never(1)” to “always(5)” 8 I-1. speeding in urban area 

I-2. speeding in freeway 

I-3. drowsy driving 

I-4. typing text message or email while 

driving 

I-5. talking on hand-held mobile phone 

while driving 

I-6. not wearing seat belt in front seat 

I-7. not wearing seat belt in back seat 

I-8. not using child restraint systems** 

Q2. Social acceptability  

Where you live, how acceptable would most other people say it is for a driver to….? 

              “unacceptable(1)” to “acceptable(5)” 8 
idem Q1 

Q3.Personal acceptability  

How acceptable do you, personally, feel it is for a driver to…? 

“unacceptable(1)” to “acceptable(5)” 

 8 idem Q1 
* The questions of involvement in road crashes asks the experience for last 3 months 

**  Child restraint systems includes child’s car seat, seatbelt and etc 

3.3. Statistical Analysis 
To begin with, t-test was conducted to identify statistical homogenity between two groups. As the 

responses may vary depending on the percentage of vulnerable road users’ group(Parker et al., 1992; 

Turner et al, 2003; Lund and Rundmo, 2009) this paper conducted t-test to percentage of female and 

over 65 years between Korea and ESRA 24 countries. T-test to the percentage of driving license was 

also conducted. The reult of t-test in Table 3 indicates that two groups are statistically same so that the 

comparison of reponses could be made. The weighted average is calculated to compare the responses 

from Korea and ESRA 24 countries. The weighted average of each item value except Korea was the 

criterion for comparison. This comparison revealed negative and positive aspects in Korea.  

Moreover, discriminant analysis is conducted to how much different are road user 

behaviors, social acceptability and personal acceptability between Korea and ESRA countries. 

Significant model is revealed under significance level of 0.05. In case of the appropriate model, 

discriminant loading is computed in order to quantify the difference. Finally, this result of discriminant 

analysis showed what important difference of road user behaviors, social acceptability and personal 

acceptability in Korea and ESRA 24 countries. 

Table 3 Result of t-test to gender, driving license and age distribution 

Variables df Significant probability Memo 

% of female 23 0.729(>0.05) Two groups are statistically not 

different 
% of driving license 23 0.835(>0.05) Two groups are statistically not 

different 
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% of Elderly person(65+) 23 0.068(>0.05) Two groups are statistically not 

different 

 

4. RESULT 

4.1. Negative and positive aspects in Korea 
The survey collected the responses road user behaviors, social acceptability and personal acceptability 

by 8 items. The higher weighted average means frequent risky behaviors and generousness in such risky 

behaviors. In the responses to road user behaviors, all items show negative aspects in Korea. Road users 

in Korea responded that they did risky behaviors related speeding, drowsy driving, using mobile phone 

while driving and seatbelt and child restraint system more often than road users did in ESRA 24 

countries. The items related to seatbelt and child restraint systems show a big gap in a negative way, 

showing 0.92 of not wearing seatbelt in the back seat, 0.64 of not using child restraint system and 0.48 

of not wearing seatbelt in front seat.  

In the responses to social acceptability, positive aspects are shown in speeding in freeways only. The 

other items show negative aspects in Korea. It describes that road users in Korea are more generous in 

such risky behaviors than road users in ESRA 24 countries do. Specifically, the big gap of weight 

average is shown in 0.54 of not wearing seatbelt in the back seat, 0.51 of not using child restraint systems 

and 0.32 of typing text message or email while driving.  

The responses to personal acceptability also describes that road users in Korea, personally, is more 

generous in risky behaviors on the roads. Except for speeding in freeways, the weight averages of the 

other items in Korea are higher than ones in ESRA 24 countries. Similar to social acceptability, items 

related to not wearing seatbelt in back seat, using child restraint systems and typing text message or 

email while driving have relatively a big gap, showing 0.57, 0.57 and 0.42 respectively.  
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Figure 1: Comparison of Road User Behavior, Social Acceptability and Personal Acceptability between 

Korea and European Countries  

 

4.2. Discriminant Analysis 
Discriminant analysis was conducted in order to validate the difference of road user behaviors and road 

safety attitude. It confirms the significant difference of road user behaviors and road safety attitude and 

quantifies this relative difference by items. The weighted average of responses in road user behaviors, 

personal acceptability and social acceptability are adopted as independent variables to classify the road 

users from Korea and ESRA 24 countries. When significant probability is less than 0.05, the model is 

adopted verifying that there is a significant difference. Additionally, discriminant loading by items of 

accepted model explains the difference. Table 4 summarized the result of discriminant analysis. As 

models to road user behaviors and personal acceptability is accepted based on 0.012 and 0.027 of 

significant probability, respectively. However, the model to social acceptability is rejected due to 0.259 

of significant probability higher than 0.05. 

Table 4 Summary of Discriminant Analysis 

Models  Significant 

probability 

Classification 

result 

Canonical correlation 

coefficient 

R squared 

value 

Memo 

Road  

User Behaviors 

0.012(<0.05) 100% 0.802 0.643 Accepted 

Social 

Acceptability 

0.259(>0.05) 100% 0.642 0.412 Rejected 

Personal 

Acceptability 

0.027(<0.05) 100% 0.773 0.600 Accepted 

 

Table 5 shows the discriminant loading by items of the models accepted. The larger the absolute value 

of discriminant loading is, the bigger the difference of item is between Korea and ESRA 24 countries. 

In the model of road user behaviors, the top 3 items that have the biggest values are not wearing seatbelt 

in front seat (0.6635), sending a text message or email while driving (0.6421) and not wearing seatbelt 

in back seat. (0.2781). It is a somewhat different trend from the gap of the weighted average. Not using 

children restraint system was excluded despite of the big gap of the weight average. Instead, item of 

sending a text message or email while driving was included. It demonstrates that road users in Korea is 

distinguished from ones in ESRA 24  countries because of mainly the frequency of risky behaviors such 

as not wearing seatbelt in front seat, sending a text message or email while driving and not wearing 

seatbelt in back seat. 

In model of personal acceptability, the top 3 items are not using child restraint systems, (0.8110), typing 

text messages or e-mails while driving (0.6177) and not wearing a seat belt in front seat (0.4197). 

Especially personal acceptability to using child restraint system shows highest value of discriminant 

loading. Not wearing a seatbelt in back seat is not included in top 3 items in discriminant loading despite 

of the biggest gap of weighted average. It determines that road users in Korea is distinguished from ones 

in ESRA 24  countries because they are more generous in risky behaviors, such as not wearing seatbelt 

in front seat, sending a text message or email while driving and not wearing seatbelt in front seat.  

The trend of discriminant loading in road user behaviors is similar to one in personal acceptability. 

Though there is a negligible difference, items related to seatbelt, child restraint systems and mobile 

phone show higher discriminant loading on both model. On the other hand, the items related to speeding 

http://endic.naver.com/enkrEntry.nhn?entryId=d00a2f84ea3d45b1b3b5970ef383cf52&query=%EC%A0%95%EC%A4%80%EC%83%81%EA%B4%80
http://endic.naver.com/enkrEntry.nhn?entryId=d00a2f84ea3d45b1b3b5970ef383cf52&query=%EC%A0%95%EC%A4%80%EC%83%81%EA%B4%80
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and drowsy driving show the lower discriminant loading relatively. While further research is needed, 

the dangerous behavioral pattern of road users in Korea may be caused by generous social atmosphere 

to risky behaviors. The trend of discriminant loading is shows in Figure 2.  

Table 5 Correlation Matrix of Discriminant Analysis 

Road User Behaviors Personal Acceptability 

Independent variable discriminant 

loading 

Independent variable discriminant 

loading 

I-6. not wearing seat belt in 

front seat 

0.6635  I-8. not using child restraint 

systems 

0.8110  

I-4. typing text message or 

email while driving 

(0.6421) I-4. typing text message or email 

while driving 

0.6177  

I-7. not wearing seat belt in 

back seat 

0.2781  I-6. not wearing seat belt in front 

seat 

0.4197  

I-8. not using child restraint 

systems 

0.2751  I-2. Speeding in urban area 0.3844  

I-5. talking on hand-held mobile 

phone while driving 

(0.2621) I-3. drowsy driving 0.3798  

I-1. speeding in urban area (0.1575) I-7. not wearing seat belt in back seat 0.3262  

I-3. drowsy driving (0.0743) I-5. talking on hand-held mobile 

phone while driving 

0.2927  

I-2. speeding in freeway (0.0364) I-2. speeding in freeway (0.1163) 

* ( ) means negative number 

 

Figure 2 Trend of Discriminant Loading by Items 

* Child restraint systems includes child’s car seat, seat belt and etc 

5. CONCLUSION AND SUGGESTION 
Although the road users’ characteristic should be scrutinized before developing road safety policies in 

order to be effective implementation (Assum, 1997; Christ et al., 1999), few relevant studies have 

conducted in Korea. This paper tries to define the characteristics of road user in Korea by comparison 

to ones in other countries. This study reviewed the results of survey of road user behaviors and road 

safety attitude conducted on 25 countries by Belgium Road Safety Institute (BRSI). As the part of E-
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survey of road users’ attitudes project (ESRA-Project), 1,000 reasonable responses from data cleaning 

were collected for each country. 24 countries except for Korea are named as ESRA 24 countries in this 

paper.  

The survey covered 3 themes, which are: (Q1) road user behaviors, (Q2) social 

acceptability to risky behaviors and (Q3) personal acceptability to risky behaviors. Each theme was 

measured by 8 items related to unsafe traffic behaviors, which are (I-1) speeding in urban area, (I-2) 

speeding in freeway, (I-3) drowsy driving, (I-4) typing text message or email while driving, (I-5) talking 

on hand-held mobile phone while driving, (I-6) not wearing seat belt in front seat, (I-7) not wearing seat 

belt in back seat and (I-8) not using child restraint systems. The paper compared the weighted average 

of Korea to the weight average of ESR4 24 countries in order to find negative and positive aspects of 

road users in Korea. The responses of Korea usaually describe negative aspects. Road users in Korea 

more often did risky behaviors than road users in ESRA 24 countries did and They are more generous 

in such risky behaviors than ones in ESRA 24 countries do. The biggest gap of weight average is shown 

in not using child restraint systems, not wearing seatbelt in back seat and sending text message or e-mail 

while driving. 

These differences were validated by discriminant analysis. While the model to social 

acceptability is rejected, the models to road user behaviors and personal acceptability are accepted, 

describing a significant difference between road users in Korea and ESRA 24 countries. The statistical 

model to road user behaviors demonstrate 3 main differences, which are not wearing seat belt in front 

seat (0.6635), sending a text message or email while driving (0.6421) and not wearing seat belt in the 

back seat (0.2781) Similarly, the main differences of personal acceptability are not using child restraint 

systems (0.8110), typing text messages or e-mails while driving (0.6177) and not wearing a seat belt in 

front seat (0.4197). The trend of discriminant loading by items is similar. It can be deduce that road 

users in Korea more often do risky behaviors when they are more generous in such behaviors. It supports 

the general assumption that road safety attitude predict behaviors. (Rundmo, 1995; Rundmo, 1999) 

Based on this result, safety campaign, education and enforcement in Korea should focus 

on revealed risky behaviors such as not wearing seat belt, using mobile phone and not using child 

restraint systems. Until now Korean politicians have focused on drunk driving and speeding. Granted, 

the control of drunk driving and speeding is also important but it is overlooking the detailed 

characteristics of road users in Korea. Of course, it is a too simplified way of reducing road crashes to 

rely on only psychological method. Nevertheless, the road safety policies should be focus to appropriate 

targets at least in order to be effective. (Assum, 1997; Christ et al., 1999) 

Furthermore, the relationship between risky behaviors and the road crash records should 

be studied. (Christ et al., 1999) It is difficult, however, to reveal the linkage due to data lack problem. 

Especially in Korea, road crash investigation system does not collect officially risky behaviors of road 

users in detail. Police officers reports drunk driving and speeding only. It makes it difficult for the 

policymakers and researchers to track the risky behaviors caused road crashes. Thus, Korea road crash 

investigation system should be extended its field to cover various risky behaviors. Risky behaviors 

related seatbelt, mobile phone and child restraint system should be included based on the revealed 

characteristics of road users in Korea. At least, road fatalities and serious injuries should be examined 

further in term of risky behaviors.  

This paper aimed to answer questions: What is important difference of road user 

behaviors and attitude between Korea and ESRA 24 countries? By survey result and statistical 

model, the paper defined the characteristics of road users in Korea in term of road user behaviors and 
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attitude. In summary, road users in Korea is more generous in risky behaviors related seatbelt, mobile 

phone and child restraint systems as well as more often do risky behaviors than ones in ESRA 24 

countries did. Policymakers should be focuses such risky behaviors to improve road safety in Korea.   
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