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Abstract 

With the development of social economy, highway passenger transport still occupies an 
important position in the transport market by virtue of its convenience. However, the 
increasing number of car ownership makes road conditions more complex and people's 
safety is more affected. Highway transport enterprises have the responsibility to take 
relevant measures to improve the safety of road passenger transport, which is of great 
significance to maintain social stability, enhance the image and competitiveness of 
enterprises. Firstly, this paper analyses the main factors leading to road passenger 
transport safety, and then establishes safety evaluation indexes, including five first-level 
indicators and 20 second-level indicators. Then, with the help of analytic hierarchy 
process and , the safety level of Huaian Automobile Group is analyzed, and the driver 
factor and vehicle factor are found to be the main factors affecting passenger transport 
safety. Finally, safety measures are formulated according to specific factors to achieve 
the purpose of improving passenger transport safety. 
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1. Introduction 

With the improvement of economic level, people pay more attention to the comfort, 
convenience, safety and convenience of passenger transport. Among them, security is the most 
important factor, which concerns everyone's vital interests, so everyone can't ignore it. 

The public and the government have higher and higher expectations for traffic safety, and 
passenger transport companies also realize the importance of safe production. Therefore, this 
paper takes HuaiQi Company as an example, first describes the basic situation of the enterprise, 
then evaluates the transportation safety of the enterprise, and finally puts forward some 
suggestions for improving the safety of passenger transportation. It is of great significance to 
reduce the occurrence of passenger transport accidents and ensure people's travel safety. 

2. Theory and method 

2.1. Research status 

In 2015, Xudong Dai proposed that ensuring the effective implementation of enterprise safety 
management and implementing safety grid management is an effective attempt for passenger 
transport enterprises to implement the main responsibility of safety production and the safety 
production responsibility system [1]. 

In 2016, Yindi Cao used principal component analysis (PCA) and improved BP neural network 
model to more accurately evaluate the safety status and safety level of road passenger transport 
enterprises [2]. 
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In 2017, Guixian Xu built a mathematical analysis model based on SPA, through the calculation 
of weight connection degree, set pair potential, pessimistic potential and uncertainty indicators, 
it realized the analysis of the advantages and disadvantages of enterprise safety 
standardization, safety trend, safety degree and potential risk, so as to measure the safety status 
of enterprises [3]. 

2.2. Research method 

In the early 1970s, American operational research scientist Sadie first proposed and applied 
the analytic hierarchy process (AHP)[6], which is a systematic and hierarchical analysis method 
combining qualitative and quantitative analysis. 

Traffic safety involves every member of the society. In order to improve the level of passenger 
transport safety and reduce the accident rate, scholars at home and abroad have been studying. 
As an important way for people to travel in Huai'an City, it is of great significance to seek better 
methods to improve the transportation safety of enterprises. 

3. Production status of HuaiQi Company 

3.1. Company profile 

HuaiQi Company founded in December 1948, is a national secondary road passenger transport 
enterprise. HuaiQi Company is mainly engaged in road passenger transport industry and has 
15 branches and subsidiaries related to passenger transport. 

The company has more than 1000 employees, total assets of more than 400 million yuan, more 
than 700 operating buses and more than 200 passenger lines. There are three first-class 
passenger stations, one A-class vehicle performance testing station and one second-class 
vehicle maintenance qualification unit, which are used for the repair and maintenance of freight 
cars and buses. In addition, it also has vehicle testing, driving training and business leasing 
business. 

3.2. Production status 

With the development of railway, high-speed railway and civil aviation, highway passenger 
transport is facing a severe test, but its position is still very important because of its 
convenience in short and medium distance transportation. The passenger traffic volume of 
HuaiQi Company from 2013 to 2018 is shown in table 3.1. 

 

Table 3.1 highway passenger volume in 2013-2018 

Year 2013 2014 2015 2016 2017 2018 

Passenger capacity 4387 4420 4496 4593 4979 4929 

 

3.3. Current security status 

In 2016-2018, HuaiQi Company had an average of 30 traffic accidents per year. In 2018, there 
were 16 accidents related to drivers, 8 accidents related to vehicles, and the rest related to 
pedestrians and vehicles. The types of accidents are general accidents, which are characterized 
by rubbing and scraping between vehicles, and the most serious is minor injuries. The overall 
safety level is good. 

4. Passenger transport safety assessment of HuaiQi Company 

This paper uses AHP to evaluate the safety management of HuaiQi Company, and finds out the 
main risk sources that affect the safety of passenger transportation. The advantage of analytic 
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hierarchy process (AHP) is that it can decompose complex problems into several levels, then 
decompose and analyze them step by step, combine subjective judgment with qualitative 
analysis, and finally express, transform and deal with them by quantity. 

4.1. Index system construction 

Through the guidance of experts, the main factors affecting the safety of road passenger 
transport are established, including driver factors, environmental factors, vehicle factors, 
organizational factors and other factors. Take the above five indexes as the first level index of 
safety evaluation, and then determine the second level index according to various main factors, 
as shown in table 4.1. 

 

Table 4.1 Passenger transport safety evaluation index 
Aggregative indicator First grade index Second grade index 

Passenger transport 
safety evaluation index 

Driver factor 

Physical and psychological condition 
Driving skills 

Safety consciousness 
Professional ethics 
Driving experience 

Environmental factor 

Weather and climate conditions 
Road conditions 

Traffic conditions 
Time factor 

Vehicle factor 

Safety performance 
Safety equipment 

Technical status of vehicles 
Safety education and publicity 

Organizational system 
factors 

System organization and management 
Driver education 

Vehicle management 

Other factors 
Pedestrian 
Passenger 

 

4.2. Data analysis 

4.2.1. Risk evaluation  

In this paper, AHP is selected to calculate the weight of safety assessment index, judge the safety 
level, and provide the basis for formulating safety measures. 

Invite 20 safety management personnel and relevant experts to form an expert group to score 
the importance of each index according to the graded level, and summarize the scoring results. 
Compare the scoring results in pairs, take the ratio of relative importance between 1 and 9, and 
construct the judgment matrix. Then, the consistency index CRI is less than 0.1, and the matrix 
is consistent. Finally, the weights of all levels of indicators are obtained as shown in table 4.2. 

By scoring the safety status of the operation of HuaiQi Company, the weighted method is used 
to evaluate the passenger safety situation of HuaiQi Company. The evaluation results are shown 
in table 4.3. 

It can be seen from the Table 4.3 that the total score of HuaiQi Company is 3.026, and the risk 
is in the middle level. The organization and management were in place, with a score of 2.377, 
and the risk was low. The factors that need to be controlled are driver factor (3.212), vehicle 
factor (3.178) and other factors (3.054). 
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Table 4.2 Index weight 
Aggregative indicator First grade index Weight Second grade index Weight 

Passenger transport 
safety evaluation index 

Driver factor 0.5456 

Physical and psychological condition 0.0636 
Driving skills 0.3007 
Safety consciousness 0.2034 
Professional ethics 0.3993 
Driving experience 0.0329 

Environmental 
factor 

0.1042 

Weather and climate conditions 0.0967 
Road conditions 0.1251 
Traffic conditions 0.3664 
Time factor 0.4139 

Vehicle factor 0.2081 
Safety performance 0.2583 
Safety equipment 0.1047 
Technical status of vehicles 0.637 

Organizational 
system factors 

0.1022 

Safety education and publicity 0.055 
System organization and management 0.1178 
Driver education 0.3677 
Vehicle management 0.4595 

Other factors 0.0398 
Pedestrian 0.4628 
Passenger 0.5372 

 

Table 4.3 Transportation safety assessment of HuaiQi Company 

Aggregative indicator Score First grade index Score 

Evaluation index 3.026 

Driver factor 3.212 
Vehicle factor 3.178 

Environmental factor 2.377 
Organizational system factors 2.377 

Other factors 3.054 

 

4.2.2. Comparative analysis 

In the past three years, HuaiQi Company has had an average of 30 traffic accidents per year, of 
which 16 are related to drivers, accounting for 53.3% of the total number of accidents. Eight 
cases related to vehicles, the rest were caused by pedestrians and vehicles. However, the 
organizational safety management of enterprises is an indirect factor leading to traffic 
accidents, which has important responsibility. The enterprise can improve and control from the 
internal. Through the final score of the questionnaire, we can see that the main risk factor is 
also the driver factor, which is more consistent with the specific factors causing enterprise 
accidents, so it has certain feasibility. 

5. Measures to improve passenger transport safety of HuaiQi Company 

According to the data of National Bureau of statistics, more than 70% of traffic accidents are 
caused by drivers' responsibility, and there is a continuous growth trend [7]. 

HuaiQi Company should formulate corresponding control measures according to the main risk 
factors leading to traffic accidents, and implement them to individual responsibility. For 
enterprises, traffic conditions and travel behavior are uncontrollable factors, so we should 
focus on driver factors and vehicle factors. 

According to the specific score of safety assessment of HuaiQi Company, the specific suggestions 
are as follows. 



Volume 1 Issue 10, 2020 

DOI: 10.6981/FEM.202010_1(10).0002 

10 

Frontiers in Economics and Management 

ISSN: 2692-7608 

5.1. Driver management 

From the evaluation results in the previous chapter, we can see that the score of driver factor 
is 3.212, which is the most influential factor among the five factors, and the scores of secondary 
influencing factors are as follows: safety awareness (4.0); driving technology (3.5); physical and 
psychological condition (3.5); driving experience (3.2); professional ethics (3.0), which are all 
higher. Therefore, the following control measures are proposed for driver factors: 

5.1.1. Driver recruitment 

Open recruitment should be carried out to avoid drivers entering the company through 
informal means. Aged between 25 and 40, with complete driving license, passed the 
examination of traffic police department, driving for more than three years, no accident record 
is preferred. 

5.1.2. Driver management 

Drivers must strictly comply with the company's management, strictly prohibit fatigue driving, 
overloading, speeding, answering and making phone calls. If such behaviors are found, drivers 
shall be strictly educated or punished. The company carries out a regular physical examination 
every year, and records the physical examination results, which are stored in the driver's 
personal files. Ensure the driver's personal health and reduce the safety risk caused by the 
driver's physical reasons. 

5.1.3. Driver rationing 

Enterprises should strictly comply with the provisions of the Ministry of transport and the 
Ministry of public security, and two drivers must be equipped for the lines with general road 
operation of more than 400 km and expressway operation of more than 600 km[4]. When 
driving for more than four hours during the day and more than two hours after ten o'clock in 
the evening, you must stop and rest to prevent fatigue driving. 

5.1.4. Driver safety assessment and reward system 

Drivers should receive training twice a month [5], at the beginning and the middle of the month, 
not less than one hour each time, to continuously strengthen safety knowledge and eliminate 
bad driving habits. For the driver's education and training records, assessment results, set up 
electronic and paper files. 

The driver's driving record is checked at the end of the year, and the driver without any bad 
record is rewarded to improve the driver's production enthusiasm. 

5.2. Vehicle management 

It can be seen from the evaluation results in the previous chapter that the score of vehicle factor 
is 3.178, which is the second risk source affecting passenger transportation, and the scores of 
secondary factors are: safety performance (3.4); vehicle technical condition (3.2); safety 
equipment (2.5). Therefore, the following improvement measures are proposed for the existing 
problems of vehicles: 

5.2.1. Safety facilities 

The vehicle manager shall strictly check the vehicle safety facilities, such as safety belt, safety 
hammer, fire extinguisher, warning signs and other basic repair tools. Ensure that the 
emergency exit can be used effectively, the safety door and the roof window of the vehicle have 
no fault and can be used safely. 

5.2.2. "Three inspection" system 

Both the driver and the station should take responsibility to ensure the safety of vehicles and 
achieve "three inspections". The first inspection: before the vehicle departs, it is necessary to 
conduct a thorough inspection of the vehicle and strictly abide by the inspection indicators; the 
second inspection: during the vehicle driving, the driver should pay attention to the driving 
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condition of the vehicle, and stop the vehicle in case of any abnormality; the third inspection: 
when the vehicle has been driving for four hours or more, the vehicle shall be simply checked, 
such as tires, etc. 

5.2.3. Establish vehicle file 

The vehicle archives shall be established to record the operation status of the vehicle from 
leaving the factory to scrapping, each vehicle maintenance situation, accident records, etc. In 
order to operate or scrap the vehicle according to its own conditions. 

5.2.4. Inbound and outbound management 

Before the vehicles leave the station, ensure that the documents are complete, count the 
number of passengers, and achieve "six no exit". All passengers are required to fasten their seat 
belts, and ideological work should be done for those who refuse to wear seat belts. Vehicles 
without seat belts are forbidden to leave the station. 

5.3. Passenger management 

Other factors discussed in this paper mainly include pedestrians and passengers, with a score 
of 3.054, which is the third important factor. The scores of secondary influencing factors were 
as follows: passenger (3.1); pedestrian (3.0). For enterprises, passengers as service objects are 
difficult to control, but they are the key control objects, which plays an important role in 
improving the safety awareness of passengers. 

The enterprise strengthens the safety propaganda work, sets up the safe riding rules in the 
station, reminds the driver of the safety, improves the setting of the LED display screen in the 
car, and the personnel in the station implement the inspection work. In the process of vehicle 
driving, relevant safety knowledge will be displayed on the display screen to enhance 
passengers' awareness of reporting violations. On the other hand, we should strengthen 
cooperation with traffic management departments, education departments, schools, villages 
and towns to enhance the common sense of laws and regulations of passengers, so as to make 
passengers deeply understand the importance of safe riding. 

5.4. Organization and management 

From the evaluation results, it can be seen that the score of organization factor is 2.377, and the 
score of the five factors is the smallest. Therefore, it shows that the safety management of 
HuaiQi Company for passenger transport is in place. However, the enterprise must also do a 
good job in the prevention work, assign personnel to supervise and solve the hidden dangers 
found in the daily inspection, and put in the expenditure to prepare the report forms. 

6. Conclusion 

HuaiQi Company is a complex system composed of various factors. In order to improve the 
safety level of road passenger transport of enterprises, we must explore all the main factors 
that may affect the safety of road passenger transport during the driving process of vehicles, so 
as to find out the solutions. Therefore, through the establishment of AHP model, this paper 
constructs a safety evaluation system belonging to HuaiQi Company, which is divided into five 
first level evaluation indexes, and then divides the five main factors into 20 more specific factors 
as the second level evaluation indexes. This paper evaluates the specific safety situation of 
HuaiQi Company, and puts forward corresponding suggestions and measures according to the 
existing problems, which has certain reference value. 

References 

[1] Xudong Dai:Grid safety management mode of road passenger transport enterprises, Transport 
Business China, Vol. (2015) No1, p.76-77. 



Volume 1 Issue 10, 2020 

DOI: 10.6981/FEM.202010_1(10).0002 

12 

Frontiers in Economics and Management 

ISSN: 2692-7608 

[2] Yindi Cao, Jie Li, Zhixuan Jia: Safety evaluation of transportation enterprises based on Improved BP 
neural network, Journal of Taiyuan University of science and technology, Vol.35 (2016) No5, p.389-
394. 

[3] Guixian Xu, Ruijing Chen, Mingxian Chen: In depth evaluation of safety standardization of 
transportation enterprises based on SPA, Journal of Changsha University, Vol.37 (2017) No5, p.43-
47. 

[4] Sam E F, Kris B, Stijn D, et al. Public bus passenger safety evaluations in Ghana: A phenomenological 
constructivist exploration. Transportation Research Part F, Traffic Psychology and Behavour, 
Vol.58 (2018) No5, p.339-350 

[5] M. Ohidul Haque, Tariq H. Haque. Evaluating the effects of the road safety system approach in 
Brunei. Transportation Research Part A, Vol.118 (2018) No2, p.594-607 

[6] Shuyan Liu: Transportation System Engineering (China Communications Press, China, 2012 ) . 

[7] Guowei Xu: Research on road transportation safety evaluation system (Ph.D., Jilin University, China 
2005). 


