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Abstract: In the past two decades, with the increasingly weak response of normative law to traffic reality problems, 

traffic law has experienced a paradigm change from the closed-loop of dogmatics of law to the cross research of le-

gal sociology. The management theory leads to the upgrading and transformation of traffic governance mode, while 

social collaborative governance and “big traffic” law enforcement mode emerge as required. Information technolo-

gy, medicine, microelectronics, environmental science, and other natural science research methods developed from 

the legislative demand of the oriented fragmentation to the legal research methodology level in full. Psychology, 

comparative law, and feminist law provide abundant theoretical support for the vigorous development of traffic law. 

The interdisciplinary research advantages of traffic law are fully demonstrated. Traffic law has changed from the 

standard-oriented “department law” to a problem-oriented “comprehensive law”, breaking through the barriers of 

the legal discipline system, and moving towards a multi-disciplinary research approach. With the rapid development 

of transportation technology, the demand for the protection of human dignity calls for the return of legal philosophy 

research methods.DOI: 10.13813/j.cn11-5141/u.2021.0302-en 
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0 Introduction 

In 2004, the development and implementation of the 

Road Traffic Safety Law in China marked the end of the 

traffic management era with the Road Traffic Management 

Regulations as the core. A new traffic management system 

with key legal norms such as the Road Traffic Safety Law 

and the Highway Law were formed. With the rapid growth 

of road traffic capacity, traffic accidents occur frequently; 

the national traffic management system and mechanism 

have to evolve day by day to address growing traffic prob-

lems and respond to the increasingly complex traffic con-

ditions. In 2019, the CPC Central Committee and the State 

Council issued the “Outline for Building National Strength 

in Transportation” and set the achievement goal by 2035. In 

2020, the National Transport Work Conference proposed 

strategies to promote modernization of the national traffic 

governance system and capacity and enhance the transpor-

tation industry reform. Since then, China has entered a new 

journey from a large transportation country to a strong 

transportation country. 

“Law, as a system of knowledge, is a discourse system 

formed by human cognition and judgment of legal phenom-

ena. However, because the method of recognizing the same 

legal phenomenon is different, so as the approach, different 

systems of understanding results and discourse will form.” 

[1] The complexity and diversity of traffic problems in 

reality require scholars to carry out interdisciplinary and 

multi-method exploration of the integrated transportation 

planning, traffic accidents prevention, and post- respon-

sibility investigation using different research approaches. 

The integration of law and traffic science has become a new 

focus for traffic law scholars; the method change in traffic 

law research is an important perspective to observe the 

historical process of transportation construction and man-

agement, as well as an important starting point to improve 

the traffic operation ability and the traffic system. The key 

to future development of transportation law is selection and 

optimization of research approaches. This paper goes be-

yond the traditional standard law or legal teaching horizon 

and aims to analyze the evolution of traffic law research 

through methods in social science, natural science, and 

philosophy; the paper also summarizes and evaluates the 

characteristics of traffic law, and provides insights on its 

future research methods. 



 

© 2021 China Academic Journals (CD Edition) Electronic Publishing House Co., Ltd. 2 

1 Introduce social science research methods 

The limitation in studies of normative law makes it diffi-

cult to address actual transportation issues; while the social 

science law can have impacts on judicial adjudication and the 

whole process of legislation and law enforcement. With the 

increasingly complex and diversified traffic situation, trans-

portation construction and management cannot be con-

strained in the logical loop of legal doctrine; the study of 

interaction between law and society from a broader perspec-

tive has become important and necessary. Transportation 

construction and management involve the developers and 

operators of administrative subjects, roadways, bridges, and 

other facilities, as well as daily travelers; they are closely 

related to the individuals in the society. The social relations 

contained in transportation are far from being well covered 

by legal relations. The optimization of the governance ability 

from management-oriented government to service-oriented 

government also determines that social governance and pub-

lic governance in the transportation field are inevitable and 

practical. Public governance requires the use of social science 

methods to analyze legal problems, and to reflect on whether 

the previous understanding of law is too narrow to cover the 

broader social background behind the legal norms [2]. Traffic 

law scholars purposely introduce theoretical resources of 

sociology, psychology, economics, and cognitive science to 

break the inherent vision of standardized law from the per-

spective of discipline integration, reflect characteristics of 

cross disciplines in the research of traffic law, and solve 

practical traffic problems; such effort has greatly improved 

the effectiveness of transportation construction and man-

agement. 

1.1 Transitional study from closed-loop of legal 

dogmatics to sociology of law 

1.1.1 Normative law’s limited response to traffic issues 

Results of literature search from CNKI suggest that traffic 

legal documents started with the development of the Mari-

time Traffic Safety Law in 1983, followed by creation of a 

logical architecture for a series of traffic laws and regulations. 

After this period of legislation, loopholes in the legislation 

were criticized and the period of law revision began with 

logical deduction as the dominant form. Later, due to the 

practical difficulty in revising the law and the characteristics 

of inconsistency between adopting the law and addressing 

actual needs in reality, scholars gradually realized the limita-

tion of focusing on law revision; they therefore turned to the 

phase of law interpretation, with the goal of solving traffic 

problems by explaining the existing laws. This is also a pe-

riod when scholars established an independent discipline of 

traffic laws. Scholars had somewhat biased understanding of 

the theoretical autonomy and independence of traffic laws 

and emphasized the theoretical self-sufficiency of the disci-

pline; therefore they failed in breaking through the frame-

work of standardizing law, but tried to provide counter-

measures to solve traffic problems within the law system. 

However, research within a closed legal system becomes 

increasingly weak in terms of addressing real-world traffic 

problems. Growing traffic problems suggest that the gov-

ernment control based on traditional law research cannot 

meet practical requirements. Traffic congestion not only 

needs government governance and market governance, but 

also requires coordination and cooperation among various 

subjects in the social field. All components in legislation, 

revision of law, and interpretation of law demand new theo-

ries to break the closed loop of law development and truly 

respond to transportation practices. After 10 years since the 

road traffic safety law was issued, in the Decision of the 

Central Committee of the Communist Party of China on 

Several Major Issues of Comprehensively Deepening Re-

form, an “innovation of social governance system” has been 

proposed ①. This system requires the change from tradi-

tional government-dominated management to govern-

ment-lead, social governance, and effective organization of 

participants to modernize management ability. Since then, 

“social governance” has entered the field of academic re-

search. 

1.1.2 Social collaborative governance in the context 

of traffic law 

The traditional legal theory involves limited research on 

“social governance” and overly focuses on the secondary 

disciplines of administrative law managed by the govern-

ment. Without getting theoretical support from the traditional 

legal theory, social governance needs theoretical foundation 

to solve practical problems of transportation law through 

sociological research methods. Social governance empha-

sizes the coordination and cooperation among society, mar-

ket, and citizens; it establishes a governance system with 

multi-party participation and multiple subjects to effectively 

complete the governance of public affairs and stimulate so-

cial vitality to the maximum extent. From the perspective of 

sociology, social governance is a coordinated social action 

based on cooperative relations among government, market, 

and citizens, with the purpose of resolving social contradic-

tions, achieving social justice, stimulating social vitality, and 

promoting a harmonious social development [3]. In the con-

text of social governance, social public affairs are common 

affairs of the government, citizens and society; citizens no 

longer serve as the controlled objects and the governance 

process is not a one-way government control any more. The 

governance process of public affairs is a process of consul-

tation and cooperation among multiple subjects [4]. 

Reducing traffic violations and ensuring travel safety have 

been the focus and basis of traffic law research. In the study 

of traditional legal theory, the administrative penalty law 

played a critical role in the field of transportation. However, 

traffic violations continue to grow despite the high number of 

traffic penalties. To address such dilemma in traffic govern-
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ance, many innovative governance methods have emerged in 

the traffic field. For example, under the interaction of the 

theory of administrative penalties law and the sociology 

theory, encouraging citizens to take a photo of illegal activi-

ties and encouraging drivers to assist in public security 

management represent methods of “social collaborative 

governance”. The single-subject traffic management mode 

with spot-check and random feature can be transformed into a 

multi-directional and comprehensive multi-subject collabo-

rative management mode, which helps share the load of po-

lice force and improve the efficiency of discovering illegal 

travel behaviors. The Heinrich Law indicates that, before a 

serious accident happens, 29 minor accidents and 300 po-

tential accidents already occurred; such occurrence follows a 

pyramid-type evolution and suggests that controlling poten-

tial accidents could help reduce minor or serious accidents. 

Therefore, in the transportation field, the prevention of seri-

ous accidents with severe injury or death need to be achieved 

through the regulation of minor traffic violations. The social 

collaborative governance mode based on sociological re-

search serves as a comprehensive approach to prevent and 

control minor violations. 

At the same time, the transformation from administrative 

management to social governance also change the potential 

traffic violators into travelers who can maintain traffic order 

and discover illegal activities. Traffic management is no 

longer limited to the penalties and constraints of administra-

tive subjects; instead, it involves every participant in trans-

portation into the common governance system. Such system 

is not only an extension of the government management, but 

also a beneficial attempt to encourage all travelers to partic-

ipate in social governance under the sociological methodol-

ogy. 

1.1.3 Intellectual supply for management: explore 

the mode of “Big Traffic” law enforcement 

Given the strong public attributes of transportation as well 

as its characteristics as cornerstone and veins of the national 

economic development, administrative law enforcement has 

been a solid foundation for traffic safety and stability. The 

administrative law, with its academic characteristics, has 

close interactions with management from the very beginning 

[5]. The management method is an abstract of management 

phenomena and an extraction of substantial management 

practices; it guides all management behavior [6]. However, 

the administrative law in the context of the traffic law lacks 

research and reference of the method of management. This is 

largely attributable to the development history of transporta-

tion law formed in the early 21st century, when the stand-

ardized research of administrative law had been localized. 

Scholars directly applied the integrated administrative law 

theory in transportation law and had limited focus on the 

management theory. However, the excessively differentiated 

traffic administrative system fails to address growing law 

enforcement problems in reality. The “multi-lead law en-

forcement” is not only inefficient, but also adds unnecessary 

burden to the administrative counterparts.  

To address problems in traffic law enforcement, some 

scholars proposed from the management perspectives of 

administrative efficiency, decentralization, and centralization 

[7] to grant authority to a single administrative agency in the 

legislation; for administrative law enforcement power that 

needs to be centralized, this approach can avoid redundant 

work and address conflict of power and responsibilities under 

the “division of law enforcement” of each department. 

Therefore, under the theoretical guidance of management 

science, the original parallel multi-lead management mode is 

changed to a “block-based” comprehensive management 

mode, which relies on the working mechanism and personnel 

reorganization, and achieves the maximum efficiency with 

the minimum personnel resource. The modular operation 

reform in the field of traffic law enforcement requires the 

construction of a “big traffic” model at the institutional level; 

such reform in the current law enforcement system involves 

effective measures to comprehensively improve overlapping 

law enforcement, unjustifiable penalties, and self-centered 

governance. 

China is currently in a critical period of COVID-19 pan-

demic prevention and control. It is also a crucial time for 

China to extend the comprehensive reform of transportation 

law enforcement. To complete arduous tasks in preventing 

and controlling the pandemic and ensuring emergency 

transportation, the front-line law enforcement teams are 

facing greater difficulties and pressure; therefore, it is urgent 

and necessary to improve the ability of comprehensive law 

enforcement in transportation [8]. Since the first proposal of 

comprehensive administrative law enforcement, the amount 

of literature regarding comprehensive law enforcement using 

management theory grows significantly, while the trend has 

slowed down in the recent three years. In 2020, a considera-

ble amount of literature were developed by traffic law 

scholars on the construction of “big transportation” law en-

forcement model, which is closely associated with the 

growing demand for improved transportation capacity under 

the COVID-19 pandemic (see Figure 1). 

 

Fig.1 Annual number of comprehensive law enforcement docu-

ments since the enactment of the Road Traffic Safety Act 

Note: Taking “traffic” and “comprehensive law enforcement” as the theme, 

the paper screens the literature on comprehensive law enforcement of road 

traffic using management knowledge in CNKI database. 
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1.2  Specific application of economic research 

methods in the context of traffic law 

Law and Economics is a marginal discipline that studies 

legal problems with the method of economics; it applies 

microeconomics and other empirical methods to investigate 

and assess the formation, structure, process, effect, efficiency, 

innovation, and future development of the legal system [9]. In 

the context of Law and Economics, efficiency value is the 

basis of fair value, while the fair value is a necessary metric 

for achieving the efficiency value [10]. In transportation 

development, efficiency is a fundamental task; fairness 

serves for the traffic construction management system and 

mechanism by ensuring that travelers exercise equal traffic 

rights and interests. Therefore, the pursuit of both efficiency 

and fairness values is extremely consistent with the devel-

opment concept of traffic construction and management. 

With limited ability to standardize the closed loop of law in 

addressing practical problems, Law and Economics has 

demonstrated increasing theoretical vitality and interpreta-

tion ability. 

1.2.1 Economic analysis of the legal system for ur-

ban transportation resources distribution 

Traffic congestion and environmental pollution have been 

the difficult problems in traffic system design. For example, 

some scholars rely on the Eleanor Ostrom’s public pond 

resources theory to perform analysis with the Law and Eco-

nomics perspective; they believe that urban transportation 

resources are “public pond resources.” With additional cars 

using the road space, the degree of traffic congestion will 

increase and result in negative externality; eventually the 

individual’s excess use of transportation resources will lead 

to a “public tragedy” [11]. Legal system should be used to 

ensure predictable and fair distribution of urban traffic re-

sources, as well as safety and convenience of people's travel; 

the sustainable development strategy through restrictions on 

new and existing vehicles should also be considered. 

With respect to specific rules making, local normative 

documents have been issued in various regions, such as 

“Shanghai Non-Commercial Bus Quota Auction Manage-

ment Regulations”, “Beijing Passenger Vehicle Number 

Regulation Interim Regulations”, “Guiyang Light-Duty Ve-

hicles Plate Management Interim Regulations”, “Guangzhou 

Regulation of Small- and Medium-sized Passenger Cars 

Population”, “Tianjin Regulation of Small Cars Population”, 

“Hangzhou Regulation of Small Cars Population”, and other 

lottery or auction approaches. Researchers have analyzed a 

range of regulatory means using Law and Economics meth-

ods; they generally believe that existing normative docu-

ments restricting the number of new vehicles have the risk of 

inefficiency and disordered resource allocation. Therefore, in 

recent years, scholars have gradually shifted their focus on 

the usage of vehicles, aiming to reasonably limit the use of 

cars through application of Law and Economics theory. 

1.2.2 Usingtravel demand management strategies to 

control car usage: the theoretical basis of price lever-

age 

Travel demand management was first used in Singapore 

for traffic congestion control. It combines government regu-

lation, market regulation, and social constraints to reduce 

unnecessary urban traffic flow.② Travel demand manage-

ment strategies apply the demand management theory in 

transportation planning to minimize travel demand, espe-

cially the proportion of private cars in the traffic flow. 

In the process of studying the travel demand theory, 

scholars gradually realized that, given the constant and lim-

ited roadway space, adjusting the demand for various travel 

modes and prioritizing the development of resource-saving 

transportation tools and road area are the only effective ap-

proach to reduce roadway occupancy rates. The application 

of traffic demand theory based on Law and Economics re-

search method discourages the use of transportation tools 

with high resource consumption cost, scientifically manages, 

controls and guides the total demand of traffic, encourages 

people to change traffic modes, effectively relieves traffic 

congestion, and ensures efficient operation of urban public 

transportation. Although demand management strategies 

based on the theoretical support of economics, such as con-

gestion fees and parking fees, are efficient and reasonable, 

they still need endorsement and protection of legal enforce-

ment in order to achieve practical results. Therefore, through 

research of the right of way, the principle of legal retention, 

legal principles of taxation measurement and reconstruction, 

and academic use of economics methods, scholars have de-

veloped a substantial foundation for the optimization of ve-

hicle use. 

1.2.3 Legal economics analysis of traffic accidents: 

distribution of risk and responsibility under the game 

theory 

In the whole traffic accident process of occurrence, re-

sponsibility judgment, identification and accountability, the 

perpetrators of traffic accidents are influenced by complex 

emotion and interests; their decision making factors cannot 

be assessed through standard research in the legal system. 

With the increased frequency of traffic accidents, the quali-

tative and quantitative needs of accident responsibility iden-

tification, attribution, and compensation standards demand 

research from a legal economics perspective. 

With respect to the legal procedure after a traffic accident, 

legal economics researchers set a principle of maximizing 

benefits for the whole society; reducing prevention cost, 

accident cost, and administrative cost, and further minimiz-

ing the overall social cost become the legal prevention 

standard [12]. In the game theory context, people involved in 

accidents will make rational choices based on their 

pre-defined strategies. Through studies of relationship be-

tween marginal cost and marginal profit, legal economics 



 

© 2021 China Academic Journals (CD Edition) Electronic Publishing House Co., Ltd. 5 

scholars asses the impact of strict responsibility rules, no- 
responsibility rules, negligence responsibility rules on deci-

sion-making of people involved in accidents; the assessment 

provide substantial theoretical support for legislative transi-

tion from no-fault responsibility to fault- presumption of 

responsibility associated with the Article 76 of Road Traffic 

Safety Law. 

The construction of traffic system, with “maintaining road 

traffic function plus preventing and reducing traffic acci-

dents” as the goal, is not limited to the passive responsibility 

identification after accidents to regulate traffic violations. 

There is growing research interest in before-accidents pre-

vention. Motor vehicles hardware replacement is a result of 

the cost-benefit analysis for a “rational person.” With the 

improved mandatory standard of “motor vehicle operation 

safety technical conditions”, increasing the frequency of 

annual inspection for motor vehicles of earlier model years is 

not effective in practice, despite of high safety performance 

of new vehicles. Therefore, some scholars used the Hand 

formula to demonstrate the cost-benefit relationship of up-

grading vehicle braking systems [13] and proposed to con-

sider both the braking system and the reactive ability when 

determining liability of negligence in responsibility identi-

fication, pressuring vehicle owners to upgrade or replace the 

braking system. In summary, the review of relevant literature 

on traffic accidents in the past 20 years has suggested that the 

whole institutional process from accident prevention to re-

sponsibility specification has theoretical support of the legal 

economics (see Figure 2). 

2 Incorporate natural science research methods 

The emergence and development of transportation is not 

associated with the artificial construction of law and other 

social sciences. Transportation facilities and modes have 

been originally developed based on the research and im-

provement of natural science; the connection between 

transportation and natural science is reflected in the term or 

concept of “transportation” itself. However, given the inde-

pendent discipline awareness of transportation law and its 

discipline status under law, traffic law scholars previously 

tried to avoid the intervention of natural science methodology 

with the delay of legal norms. Therefore, with limited un-

derstanding of natural science, they only extracted technical 

segments to address legislative needs. 

With the evolvement of natural science as a methodology 

and knowledge framework settled in the legal filed, traffic 

law scholars realized that the theoretical knowledge founda-

tion of the Road Traffic Safety Law and other laws or regu-

lations cannot only rely on legal value analysis, logic 

deduction or research methods of sociological observation 

and summary. Fragmented technical assessment lacks co-

herent consideration and cannot be used as a guide for good 

legislation. Therefore, scholars performed self-reflection and 

began to pay attention to research methods with natural sci-

ence discipline; they creatively transformed the natural sci-

ence framework and knowledge, improved the systematic 

legal theory, and enhanced the scientific and forward-looking 

nature of legal judgment. The intellectual supply of natural 

science has transitioned from the application of fragmented 

non-systematic nature to the legal system-oriented research 

methods. The incorporation of natural scientific methods 

extends the research path of traffic law and leads to more 

scientific and feasible formulation of traffic laws, regulations, 

and industry standards. 

2.1 Application of big data technology: Improve 

the legal effectiveness through intelligent transpor-

tation 

Big data provide accurate and regular data support for the 

overall traffic management decision-making, laws and regu-

lations formulation, management measures determination, 

and action plan development. Either static management in-

formation (e.g., vehicle management, driver management, 

traffic accident management, traffic violation management) 

or dynamic management information (e.g., data generated by 

investigation control system, urban traffic signal control 

system, etc) [14], under a strong big data platform with col-

lection, processing, and analysis, the actual effectiveness of 

laws and regulations has been greatly enhanced and the effi-

ciency scope has also been extended.

 

Fig.2 Overview of the whole process law and economics research on traffic accident prevention regulation 
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Big data technology not only provides scientific and rea-

sonable support for the formulation of laws and regulations, 

but also greatly enhances the effectiveness of laws and reg-

ulations. Based on big data technology, the Ministry of Public 

Security Institute of Traffic Management Science has de-

veloped the highway traffic safety prevention and control 

platform. The platform is used to collect and transmit road 

traffic violations information timely, accurately, and effec-

tively; it’s also used for data comparison and mining to 

support drivers with effective reminders and information 

release, as well as enhancing real-time effect of legal regula-

tion means and improving the actual impact of the law. Data 

processing ability has become the foundation of traffic law 

enforcement and implementation. 

At the same time, using big data can also provide technical 

assistance for the development of a case cooperation mech-

anism. With the strong ability of big data technology in in-

formation update and synchronization, all kinds of 

administrative management and law enforcement infor-

mation resources, such as administrative licensing and ad-

ministrative punishment, can be shared among various 

departments; with the improved efficiency of law enforce-

ment, mutual supervision is also achieved. The “whole pro-

cess of traces” resulted from using the big data technology 

protects the rights of administrative counterparts in the 

transportation field and implements the “file exclusion sys-

tem” in administrative law enforcement. 

2.2 Solve legal value evaluation problems through 

medical professional judgment 

In major traffic accidents, a usual case is that limited 

medical resources cannot address the injuries and fatalities in 

time. The treatment sequence becomes crucial for each in-

jured person to minimize the results of accident casualties. 

When it comes to the value of life, the law aims to actively 

coordinate people's behavior with “human dignity” through 

value analysis and value judgment, and provide moral sup-

port for giving-up activities. Utilitarianism and other schools 

thus promoted the controversial and arguable assertion of 

“the greatest happiness of most people” [15]. If the value 

analysis of law holds the principle that all lives are equal and 

no abandonment of critically injured patients is allowed if 

they demand high labor and material resources to save more 

lives, it will lead to an unbalanced allocation of medical 

resources and the loss of lives that can be saved. However, 

accidents will continue to occur regardless of the lack of legal 

response. The limitation of medical resources and the con-

science of medical workers call for a set of implementable 

standards. 

Clinical medical theory provides a practical solution for 

the value analysis of law. In the medical context, the wounded 

can be divided into four categories according to their clinical 

signs: “minor injury” labeled by green;“noncritical but need 

emergency care” labeled by yellow; “serious life-threatening 

injury with recovery possibility” labeled by red; and “death” 

labeled by black [16]. There is a wide range of specific 

medical judgment criteria under each category. While judg-

ing the injury severity, medical workers label the four types 

of “injury classification cards” following the typical interna-

tional standard; they rank the severity of casualties from high 

to low in the sequence of black, red, yellow, and green, and 

then follow the sequence to perform treatment on site. 

For the problems that cannot be addressed in the legal 

system, as another “ancient discipline”, the clinical data 

standard for medical use offer a solution. The legal system’s 

failing to respond does not represent the lack of competence 

or ability of law; instead, it reflects a necessary avoidance of 

involvement. After all, law connects the ultimate value phi-

losophy with respect to human nature and human value. 

When reasonable, rational, and practical solutions are not 

achieved, it is a valid protection of the legal spirit to solve 

practical problems using medical knowledge. 

2.3 Application of microelectronics: Shift burden 

of proof with electronic license plate technology 

Many Chinese scholars in the administrative law field 

have argued that the traditional distribution system for burden 

of proof with “claimers having to prove” is very unfavorable 

to administrative counterparts in administrative inaction 

cases. In transportation, the phenomenon of administrative 

subjects being negligent in performing their duties still exists. 

For example, the author's hometown has a serious case on 

October 10, 2019, at the Xigang Road of Xishan District in 

Wuxi City; where a bridge overturning accident involved 

three deaths and two injuries. The main cause of the accident 

was a substantially overloaded truck, which was not caught 

for inspection while traveling through multiple provinces. 

This case indicated serious negligence of duty from traffic 

management departments. 

For such cases, the principle of inverted burden of proof in 

the civil procedure law can be introduced. The administrative 

subjects with negligence of duties have to prove no direct or 

indirect causal relationship with the accident outcomes. In 

transportation, the proof system of administrative subjects 

can be standardized with assistance from the electronic li-

cense plate technology. Using monitors to scan electronic 

license plates at the road intersection, the government can 

retrieve the relevant data from the traffic management de-

partment [17] and send or archive information in the terminal 

system in real time. In the subsequent litigation disputes, the 

road and bridge management department can use these data 

records as evidence. The “whole process trace” of electronic 

data enforces administrative subjects to perform their duties; 

it also provides a better evidence basis for judges to deter-

mine the administrative responsibility. 

In addition, the promotion and implementation of elec-

tronic license plates are of great significance to refine man-

agement of urban traffic, improve road traffic efficiency, and 

reduce congestion. The natural science research of microe-

lectronics, 5G communication technology, and edge compu-
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ting technology provide a theoretical basis for promoting 

electronic license plates. On the one hand, it has enhanced the 

implementation of existing laws, improved traffic investiga-

tion and punishment, and reduced traffic accidents; on the 

other hand, it has also put forward new legislation require-

ments to adapt to new systems and technologies. 

3 Highlight advantages of interdisciplinary 

research 

In recent years, as the cross-disciplinary fields such as 

psychology gain increased attention, research of comparative 

method and feminist law is booming; traffic law scholars not 

only focus on the methods and theories in natural science and 

social science, but also actively reference and introduce new 

theories and disciplines of intellectual factors. The 

cross-disciplinary advantages of traffic law research has been 

fully demonstrated. 

3.1 Example of the application of psychological 

analysis method 

People, vehicle, and road are three important factors af-

fecting road traffic safety. People are key to functional vehi-

cles and roads, and are also the dependence of all traffic 

products in the traffic system. Therefore, standardizing peo-

ple's behavior is the top priority to maintain traffic safety, 

convenience, and speed. At the macro-level, some scholars 

analyzed the psychological causes of speeding, driving with 

poor vehicle conditions, and driving under the influence; they 

assessed people’s tolerance of small probability risk and 

proposed a solution with combined legal punishment and 

moral cultivation [18]. 

At the meso-level, certain scholars studied the psycho-

logical deterrence effect of ECG, skin electrical signals, 

conductance signals, respiratory signals and muscle tele-

communications signals to identify the impact of legal de-

terrence on drivers and further detect their objective real-time 

response to different law enforcement means and strategies 

[19]. In the overall academic research context, the most 

classic psychological theory of studying the influence of law 

on illegal behavior is the theory of deterrence, which reflects 

that the law can produce a psychological deterrence effect in 

the process of formulation and implementation with the effect 

dependent on the certainty, severity, and immediacy of pun-

ishment. Although many domestic laws have been formu-

lated for road safety, only an effective implementation of the 

law can improve the certainty of punishment and ensure the 

deterrent effect of the law. Therefore, in the legislative pro-

cess of determining the range of penalties and the enforce-

ment of implementing specific punishment, psychological 

theories can be useful on the assessment of deterrence effect. 

At the micro-level of a specific legal system or provision, 

the highlights of psychological research are also fully 

demonstrated. By analyzing the influence mechanism of the 

green countdown signal on the psychological and driving 

behavior, some scholars concluded that the green countdown 

signal should be limited. Meanwhile, redefining the meaning 

of yellow light in the Road Traffic Safety Law was also 

proposed, as well as adding an automatic capture system to 

reduce the occurrence of speeding at yellow light during the 

signal transition and improve traffic safety at the intersection 

[20]. 

3.2 Rational reference from comparative method 

studies 

“Those who do not know other languages know nothing 

about their own language” [21]. Goethe is well quoted by the 

famous German comparative jurist, Kotz, to emphasize that 

only by studying foreign laws can we understand the char-

acteristics and features of our own national laws [22]. The 

study of comparative law aims to reflect on the national laws 

through the comparison and reference of different legal sys-

tems, legal culture, and legal regulation. As a latecomer in 

transportation development, China has become a country 

with strong transportation including the world’s longest 

highway system (5,013,000 km). The contribution of com-

parative legal research is substantial. 

In order to solve increasingly serious traffic congestion 

problems, traffic law scholars actively explore the experience 

of traffic congestion management outside the region, in-

cluding Singapore’s vehicle registration system, London's 

traffic congestion fee system, and Tokyo's parking fee system 

[23]. At the end of the 20th century, some scholars pointed 

out that “when borrowing and transplanting foreign laws, 

China should thoroughly study the original country or region 

of the borrowed law with its various social and natural 

background.” [24] In other words, the successful experiences 

in different countries are based on their own national condi-

tions, and the premise of a successful reference is the com-

plete understanding of their social and natural conditions, as 

well as a clear recognition of China’s national conditions. 

In this regard, Chinese traffic law scholars did not blindly 

apply the experience and practice of comparative law; in-

stead, they took successful examples outside the country as a 

reference and combined the beneficial experience with Chi-

na's domestic conditions. Also, they objectively demon-

strated its scientific nature, rationality, and feasibility. For 

example, some scholars have proposed that although Japan’s 

high-priced parking fee system has achieved great results, the 

parking fees cannot be raised arbitrarily under China’s legal 

system. For cities where parking issues are not significant, 

parking needs should be met through planning measures, 

such as gradually adding parking lots, standardizing parking 

spaces, and building sufficient parking facilities for new 

projects. For cities with substantial parking needs, increasing 

parking fees in congested roadway segments can be consid-

ered to reduce parking demand. 
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3.3 Involvement of Feminist law: Transition from 

liberalism to differential paradigm 

The number of female drivers has increased in recent 

years, while “female drivers” have evolved into a discrimi-

natory word as “road killers” given increasing concerns of 

women drivers causing traffic accidents. In this regard, traffic 

law scholars applied empirical research, data analysis, and 

physiological and psychological theories, analyzed the 

causes and related factors of traffic accidents that involved 

female drivers, and proposed measures to address women’s 

differences and protect women’s equal driving rights [25]. 

In the past decade, feminist law researchers realized that 

women's obtaining equal legal subjectivity as men, or equal-

ity before the law, was not sufficient for women to truly 

achieve equal treatment in the society. Some scholars asked a 

thought-provoking question: “Why is the law that fully em-

bodies gender equality not enough to bring real equality to 

women at the social level?” [26] Thus, differential feminist 

law has gradually entered the field of legal research in China. 

The liberal legal method and reasoning process itself is be-

lieved to be masculine; the legal ideal of liberal and feminist 

equality of law is illusory. Although current male-dominated 

norms are expressed in neutral language, they are likely bi-

ased to male interests and the equality of legal form masks the 

bias of the legal norms. 

Traffic law scholars who focus on the feminist law re-

search also experienced a transition from “liberal feminist 

law” to “differential feminist law” paradigm, from the ex-

isting legal system for women to characteristics of women, 

trying to change the existing legal norms for women. The 

study of improving the traffic accident compensation system 

based on the physiological characteristics of women is a 

typical application of differential feminism in traffic law. 

Some scholars have specifically analyzed the existing traffic 

accident compensation system that is unreasonable for the 

bodily injuries and related compensation for female victims; 

they have also suggested to establish and improve a special 

compensation system for women, increase mental compen-

sation for pregnant women, and cover nutrition subsidies for 

pregnant women in the scope of compensation [27]. 

4 Evolvement and evaluation of traffic law 

research methods 

After the germination of independent consciousness as a 

discipline, traffic law has experienced the procedure from a 

closed thought process with standardized legal system to the 

penetration and integration of research methods in social 

science, natural science, and other disciplines, and further to 

the positive response with new research perspectives such as 

psychology, comparative law, and feminist law. This proce-

dure has highlighted the unique advantages of cross- dis-

cipline research of traffic law. In general, the traffic law has 

transitioned from a standard-oriented “department law” to a 

problem-oriented “comprehensive law”; with a break- 
through of the closed-loop standard law research method, it 

has become a multidisciplinary research paradigm. Also, it 

has been recognized that traffic law development has to rely 

on the legal system and research principle as foundation to 

complete the organic integration of multiple research meth-

ods. 

4.1 From standard-oriented “Department Law” 

to problem-oriented “Comprehensive Law” 

As the social division of labor becomes increasingly de-

tailed and the development of technology becomes refined, a 

single scholar's research scope in the academic field is con-

strained while diversified with deep and refined research; a 

blind spot exists in human's cognition, because no social 

problems present themselves according to the logic and in-

tention of a single discipline [28]. With the rapid develop-

ment of transportation technology and the surge of travel 

demand, the legal knowledge limited to the framework of 

standardized law is insufficient to respond to the complex 

needs of transportation reality, and it is difficult to provide 

both scientific and practical solutions. 

The five years after the creation of the Road Traffic Safety 

Law was the period of traffic law scholars’ awakening with 

discipline consciousness. Traffic law scholars experienced 

the process from passive attention to relevant legislation, 

from standardized construction of traffic law system to 

modified legislation with reality feedback, and further to a 

pure logic path in response to traffic problems. It was found 

that the excessive pursuit of discipline independence led to 

limited and fragmented legal knowledge, despite the use of 

multidisciplinary research results in the process of legislation 

and interpretation. 

With the “Eleventh Five-Year Plan” proposed in 2006 to 

prioritize the development of transportation industry, the 

substantial transportation construction has become an im-

portant engine driving the development of transportation law 

discipline. Since then, traffic law scholars have broken 

through the secondary discipline restrictions of law. Through 

the integration of civil law, administrative law, and criminal 

law, they have analyzed the rationality of regulating traffic 

violation path with civil responsibility, administrative re-

sponsibility, and criminal responsibility, and have broken the 

traditional department legal system with administrative law 

as the core or boundary. At the same time, scholars started 

recognition of the complexity and technology of the real 

traffic problems and the limitation of “setting boundaries” in 

the legal discipline; the integrated research has thrived to 

eliminate the discipline barriers, consolidate the discipline 

knowledge system, and promote the multidisciplinary re-

search. 

“As our knowledge continues to improve, we must strive 

to form a comprehensive law.” [29] In the past 10 years, 

transportation law has gradually transitioned to a prob-
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lem-oriented “comprehensive law”, which involves various 

legal-related phenomena in specific economic and social 

fields as research objects and includes a research paradigm 

with a new legal theory system, a discipline system, and a 

discourse system. This is not only a variant of thought pro-

cess based on the germination of problem consciousness, but 

also a paradigm transformation from pre-system research to 

post-system research. In the same period when the traffic law 

research paradigm experienced abrupt changes, the legal 

system with Chinese characteristics had been generally es-

tablished. The academic defects implied in the legislative 

research paradigm with functional design and standard con-

struction are increasingly prominent; the transformation to 

the “post-system research paradigm” to meet the needs of 

traffic reality became historically unavoidable [30]. 

4.2 From a closed loop of standardized legal re-

search methods to the multi-disciplinary research 

path 

The application of comprehensive law research method 

started when value analysis, standard analysis, and social 

analysis came to an end. Compared with other methods, such 

integrated research method focuses on the impact of socio-

logical, economic, and psychological factors on the formu-

lation, enforcement, and application of laws [29]. With the 

problem-oriented “comprehensive law” ideas, the transition 

of traffic law research paradigm serves as a reminder for us to 

recognize the relationship between law and other disciplines 

or fields, rather than seeing law as a closed system. There-

fore, sociology, economics, psychology discipline research 

methods and results have been involved in the traffic law 

research field in recent years. 

First, the application of social analysis method enables the 

construction of social collaborative governance and large 

traffic law enforcement mode, and solves the problems of law 

enforcement in transportation. Different from the methods of 

value analysis and standard analysis, the social analysis 

method focuses on the reality problem of the law, especially 

the reality problem in the dynamic process of the law, which 

reflects the actual operation, effects, functions, and results of 

the investigation law [31]. Given the normative analysis of 

law, the logical loop of legislation, revision and interpreta-

tion, and the application of social analysis methods that pay 

attention to the effectiveness of law, the realistic response 

ability of traffic law has been greatly improved. 

Second, the study of Law and Economics by introducing 

economic analysis methods is consistent with the paradigm 

transformation of government macro-control under the 

market economy and the functional transformation from an 

all-around type of government to a service type of govern-

ment. Mitigating traffic congestion and reducing traffic ac-

cidents have always been the two focused sides of the traffic 

law. The Law and Economics research method adjusts the 

traffic needs in a more efficient way, which can allocate 

traffic resources and solve the problem of traffic congestion. 

At the same time, the risk cost analysis model under the game 

theory is introduced to reduce the consequence of traffic 

accidents and balance the interest of both the victims and the 

perpetrators from the perspective of a “rational person”. 

In the past 20 years, transportation law has also completed 

the transformation with respect to the use of natural science 

research methods, from a fragmented and unsystematic ex-

traction of natural science intelligence supply to a compre-

hensive entry stage with research methods as the core. In 

addition, multi-perspective research paradigms such as psy-

chology, feminist position, and comparative law have also 

provided rich nutrition for the continuous growth of traffic 

law. 

4.3 From legal tool application to legal guideline 

With the introduction of social science and natural science 

research methods and theories, legal research methods in 

transportation continue to evolve. When the study of traffic 

law emerged 20 years ago, scholars urgently needed to prove 

the independent research value of traffic law; therefore, they 

focused on highlighting the independence of the discipline 

through legal standard system construction and pure logical 

deduction, while ignored learning from other disciplines. The 

“law” at that time was the core of traffic law research. With 

the substantial development of transportation law, the multi-

disciplinary research of sociology, economics, psychology is 

on the rise. The core position of “law” has moved and even 

become an endorsement of research results in social science 

and natural science. Many studies seem to follow legal soci-

ology, legal economics, and legal psychology, but they 

largely institutionalized the research results of other disci-

plines in a standard form of “law” in the conclusion stage. 

With the “law” gradually losing its core position, research 

achievements of other disciplines seem to be using it simply 

as a “solidified” tool. 

The stagnation and lack of the study of “law” itself lead to 

failures in following legal disciplines for certain social and 

economic measures in transportation, and even result in risk 

of violating the constitutionality and legality. Some scholars 

have performed self-reflection on this issue. For example, 

although the nation-wide “casual picture/video shooting” 

system is regarded as a good approach for social traffic gov-

ernance by achieving coordination with traffic police to 

control traffic violations, it easily involves legal disputes 

given that residents are not the subject of legal law enforce-

ment. Therefore, the importance of research methods in traf-

fic law should be revisited and the “random picture/video 

shot” traffic governance attempt should be legalized with 

evidence-clue acquisition system, which can incorporate 

social governance methods into the legal track based on legal 

logic and technology. 

In addition, other reform measures such as license re-

strictions, traffic restrictions, transportation taxes were 

proved efficient, reasonable, and feasible through sociologi-

cal and economical assessment; they should also be legalized 
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by standardizing the law to avoid the possibility of violation 

associated with the principle of proportion, legal retention 

principle, and tax legal principle. Similar to major reform that 

relies on law, the transformation of the transportation law 

from “legal tool” to “legal guideline” is not only a response to 

the construction of a law-based country, society, and gov-

ernment, but also a reflection of the essential feature of 

transportation law. Such transformation does not mean the 

loss of the importance of research methods in natural science, 

social science, and other disciplines; instead, it represents the 

development of a traffic law research system that leads and 

integrates the intellectual achievements of various disciplines 

under the “rule of law.” 

4.4 Protection of “Human Dignity” under the 

rapid development of transportation technology 

The establishment of traffic law is designated to solve 

traffic problems and reduce traffic accidents, which is dif-

ferent from the formation of traditional law. At the beginning 

of the establishment of traffic law, there was a lack of phil-

osophical and people-oriented consideration. With the rapid 

growing of research in autonomous driving and AI technol-

ogy, the expansion and irrationality of technology increase 

the risk of losing subjectivity of “human”; therefore, it is 

urgent to regulate the value law of “human dignity.” 

With the 2016 crash of Tesla Model S electric car in the 

autonomous driving mode [32], the traffic law community 

has extensively discussed the management of autonomous 

vehicles as well as the clarification of responsibility after 

traffic accidents. The discussion has focused on the formula-

tion of relevant rules for road traffic management of auton-

omous vehicles, clarification of the responsibility subject and 

accountability of traffic accidents, and updating the existing 

mandatory liability insurance system. However, the most 

difficult problem to solve for autonomous driving is the 

program setting to avoid choices in distress. 

The procedural setting involving life choices should not be 

determined by the developers. Law must provide standard 

guidance for the “problem of electric vehicles” conforming to 

the value law, which is also what the law must respond to 

[33]. When the algorithm encounters a traffic accident that 

cannot be avoided, should it prioritize the protection of 

drivers and passengers or depend on the system for random 

choices? Is it possible to create an accident emergency algo-

rithm procedure that aims for minimizing casualty of the 

accident? The answers to these questions cannot be provided 

by knowledge theories of natural or social sciences; the 

formulation of legal norms must be applied to metaphysical 

philosophical judgment. 

Currently the research in traffic law with respect to the 

above issue is rare. From the utilitarian perspective, some 

scholars supported the procedure setting with minimized 

casualties as morally reasonable by increasing everyone’s 

safety expectation [34], which is a useful attempt to use 

philosophy to respond to value judgment problem. However, 

this is clearly contrary to the natural legal value law based on 

“human dignity.” “The maximized satisfaction of most peo-

ple” has the risk to objective people, whose value cannot be 

measured or compared. It seems to reflect the unquantifiable 

value of human life if the results are determined by the sys-

tem itself in a random manner. Addressing the problem of 

legal value judgment resulted from the vigorous development 

of technology is exactly an opportunity to leverage the legal 

philosophy research methods. Traffic law can solve the legal 

problems brought by emerging technologies and achieve 

consistency with the Constitution of the basic value to protect 

“human dignity.” 

5 Conclusion 

In the past 20 years, with the increasingly complex traffic 

conditions and growing travel demand, traffic law has broken 

through the boundaries between the second tier of subject in 

administrative law and first tier of subject in science of law, 

involved civil law, administrative law, and criminal law, and 

reflected social science with other research methods and 

intellectual results. With updated methodology, traffic law 

has transitioned into a research system with comprehensive 

disciplines, as well as standard, social, economic, gender, 

psychological, and value analyses of law. Traffic law has 

experienced a transformation from a single research method 

to an overcorrection of legal “tool” under the influence of 

multidisciplinary subjects, and to the paradigm of multiple 

research methods to provide social logic, economic logic, and 

psychological logic for the legal system. On December 23, 

2020, the State Council Information Office of China issued a 

white paper on “Sustainable Development of Traffic in Chi-

na” and set the goal of building national strength in trans-

portation by 2035. With China’s transportation enhancing the 

supply-side structural reform and entering a new era of 

high-quality development, transportation law also faces new 

challenges. Addressing the risk of irrational expansion of 

technology and implementing legal philosophy research 

methods regarding “human dignity” could be future research 

focuses in transportation law. 

Anotation 

(1) This was the first time for the Chinese Communist Party to propose 

“social governance” in an official document. 
(2) Therefore, the travel demand management strategy serves as an analysis 

framework based on the economic theory of supply and demand, as well 
as integrates the characteristics of sociology. Sociological research 
methods cannot be isolated; instead, an integration with the prob-
lem-oriented research methods of various disciplines can play a very 
important role in finding practical solutions of transportation problems. 
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