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Abstract 
At present, the rapid development of autonomous driving technology has also brought 
severe challenges to the tort liability system. With the reduction of human intervention 
factors, the general tort system based on fault is in an awkward situation, and the current 
imputation system lacks corresponding theoretical basis due to the absence of 
subjective elements. In order to cope with the legal challenges brought by technological 
development, all countries have given their own programs, trying to demonstrate the 
responsibilities of manufacturers. The purpose of this paper is to explore the attribution 
demonstration of the main body of responsibility for the damage caused by smart cars 
by relying on the domestic product liability law and tort liability series, and to balance 
the responsibilities of manufacturers and drivers, in order to fill in the damage caused 
by traffic accidents caused by smart cars. 

Keywords 
Smart Cars; Tort Liability; Product Liability Law; Insurance Liability. 

1. Introduction 

In recent years, the technology of driverless cars has developed rapidly, and it has basically 
achieved the actual measurement stage at present. Our country has carried out ground tests of 
intelligent system vehicles in Beijing, Shanghai, Chengdu and other provinces in turn. During 
the Spring Festival in February 2021, Zhang and her relatives and friends chased several cars 
in succession while driving a car with auxiliary driving function, and two people were injured 
in the car. On March 10th, the woman claimed that her car had a "brake failure". Coincidentally, 
in an accident in Hainan Province, such a scene happened again to the staff. Obviously, the 
auxiliary driving function of smart cars is not omnipotent, but may fail in operation and lead to 
accidents. 
However, there is still no conclusion on how to fulfill tort liability for people who are damaged 
by smart vehicles. As far as the actual law is concerned, the Chinese Civil Code only takes Article 
1208 of Tort Liability as the main leading provision, which directly leads to the Road Traffic 
Safety Law. According to Article 76 of the Law, the distribution of powers and responsibilities 
and the order of claims after road traffic accidents caused by vehicles are as follows: First, the 
insurer pays the victim within the amount of powers and responsibilities stipulated in the 
compulsory insurance for third party liability of vehicles (hereinafter referred to as compulsory 
insurance); Subsequently, if the compulsory transportation insurance compensation is still 
insufficient, the person responsible for the infringement should carry out fault liability or 
assume fault presumption liability for the remaining injury results, and pay according to the 
different fault levels of the infringer; Lastly, in the event of a serious accident, such as the vehicle 
being unable to access compulsory insurance or the perpetrator escaping, the Community 
Relief Fund for Road Traffic Accidents pays the community relief fee or funeral allowance 
caused by the physical injury of the victim. In addition, automobile users can actively choose 
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third-party liability to ensure the migration of risks, and their compensation liability is after 
paying strong insurance. 
However, the necessary condition for the high-quality operation of the claims system for illegal 
infringement is to clarify the responsibilities of vehicle operators. Although the liability of 
traffic compulsory insurance and commercial insurance depends on the tort liability of vehicle 
users, the illegal tort liability of vehicle users must be based on the driver's intention or 
negligence of safe driving. Therefore, the factor of compensation usually depends on one factor-
the driver's intention or negligence. At the main use level of driverless vehicles, the role of 
vehicle users has been changed from drivers to ordinary passengers, so it is difficult to say that 
they are at fault, thus losing the common foundation of traffic insurance, commercial insurance 
and infringement dispute claims, so how to make up for the economic losses of victims? This 
kind of responsibility does not take the cause and effect of the manufacturer's behavior into 
account, which undoubtedly increases the responsibility of the owner as a consumer and 
reduces the responsibility of the manufacturer. 
Based on this, this paper wants to take the defect identification and liability attribution of smart 
car software failure as the research object, through the legal analysis of smart car damage tort, 
find the breakthrough point of the problem, and take tort liability law as the basic framework, 
so as to put forward targeted regulatory suggestions suitable for smart car tort liability. 

2. The Technical Characteristics and Types of Smart Cars 

Under the current legislative system in China, there is no special provision responsible for the 
production defects of autonomous vehicles. Smart cars are obviously different from traditional 
cars, The application of artificial intelligence and a large number of software and programs in 
self-driving cars has made them different from traditional cars. The resulting question is 
whether the application of artificial intelligence technology in cars will change the "product" 
attributes of cars and the identification of product defects, thus affecting their responsibility. In 
order to avoid the problem of "concept attachment in the research of artificial intelligence law", 
this paper first analyzes the technical characteristics and legal nature of autonomous vehicles, 
and avoids the unrealistic fantasy of artificial intelligence technology, so as to provide a solid 
foundation for its defect identification and product liability analysis. 

2.1. The Concept of Smart Cars 
In the field of transportation, the development of automobile industry is also affected by the 
tide of artificial intelligence, and a new type of automobile gradually comes out. This kind of car 
takes the realization of autonomous operation as the core concept, and takes the driving of the 
car without manual operation as the ideal state. Through the research and development of this 
kind of car, human beings can get rid of heavy driving tasks. According to the relevant 
provisions and rules of Technical Specifications for Safety Management, The definition of smart 
car can be obtained, That is to say, smart cars are equipped with modern in-car sensors, 
controllers, finishers and other equipment. And integrate modern communication and Internet 
information technology structure to form an independent driving management system, 
Through the interaction and resource sharing of intelligent information system between 
vehicle and X (people, vehicles, roads, clouds, etc.), it has the functions of complex environment 
perception, intelligent decision-making, collaborative management, etc., which can achieve safe, 
fast, comfortable and efficient operation, and finally can achieve a new type of vehicle that 
completely replaces people to operate. 

2.2. Technical Characteristics of Smart Cars 
Smart cars are different from traditional cars in technical details. Unmanned driving system 
performs driving behavior in smart cars. System developers use deep learning algorithm to edit 
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programs in advance and then implant them into smart car chips. Smart cars receive human 
riding information, and the system independently plans driving routes, thus completing driving 
activities. Intelligent vehicles get rid of the limitations of traditional motor vehicle drivers and 
realize the initiative of road selection, subjectivity of driving activities and parking. Traditional 
motor vehicle drivers give driving rights to unmanned driving systems, which is the biggest 
difference between intelligent vehicles and traditional motor vehicles. Therefore, smart cars 
show different autonomous operability and data system dependence from traditional cars. 

2.3. The Classification of Smart Cars 
The basic working concept of intelligent vehicles is: in the process of driving, based on all or 
part of the known and actually mastered natural environment information, appropriate global 
or local path monitoring is carried out, so as to make behavior control decisions autonomously, 
so that the vehicles can drive safely to the expected destination. According to the different 
degree of realizing the autonomy of intelligent vehicles, they can be divided into driving grades. 
Society of Automotive Engineers (SAE) provided a revised new specification for automotive 
automatic driving system in 2016, that is, SAEJ3016 standard. Under this classification criterion, 
L0-L2 level still has strong and comprehensive control over human society, while intelligent 
control system only plays an auxiliary role; However, since L3 level, the intelligent control 
system of automobiles has gradually replaced people as the main force of bicycles, which can 
be called "automatic driving system". 
As mentioned in the first part, the fully intelligent vehicle in daily life is actually the vehicle that 
L2 and L3 drivers can influence the normal driving process to a certain extent, which is referred 
to as non-fully intelligent vehicle for short, that is, the research object of this paper is actually 
non-fully intelligent vehicle. 

3. The Tort Liability Structure of Non-fully Automatic Driving Cars 

3.1. The Main Body of Tort Liability for Non-fully Automatic Driving Cars 
Because drivers have the obligation to supervise the operation process of vehicles and take over 
the decision-making power of vehicles when necessary, the intelligent level of non-fully 
intelligent vehicles is actually limited. Different from the running process of fully intelligent 
vehicles, it can be generally divided into three stages: fully automatic driving stage (before 
taking over), taking over stage and manual driving stage (after taking over). In the above three 
stages, because the fully automatic driving stage is the same as the operation process of fully 
intelligent vehicles, the integration of laws, policies and regulations in the first stage is the same 
as the criminal law application of "damage caused during the operation of fully automatic 
driving vehicles", which may be discussed in the next part; In the stage of manual safe driving, 
because non-fully intelligent vehicles are still ordinary vehicles in fact, the application of 
criminal law can be directly based on the current law. Therefore, the only problem is the tort 
liability for injuries caused by smart cars in the takeover process. 
According to German law, drivers should be in the driver's seat during the operation of self-
driving vehicles, so once the automatic driving system thinks that the driver's participation is 
needed under certain circumstances and gives a prompt, the driver must take over the car 
immediately. However, continuous unmanned system software will reduce the plasticity and 
alertness of drivers, or rely too much on unmanned system software. If this happens, the driver 
may not be able to take over in a short time. Therefore, once an accident occurs, it cannot be 
said that the driver meets the elements of tort. Because the general tort liability takes fault as 
the standard, that is, the driver's subjective tendency to damage is obvious and there is no 
intention, so there can be no fault. One aspect of fault is that although the infringer can 
anticipate the situation and possibly prevent the damage, he did not prevent the damage from 
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happening. According to the above requirements, the whole process of continuous unmanned 
driving will reduce the driver's vigilance. Once this situation is encountered, it is not easy to 
reflect it immediately, which is also an unpreventable physiological phenomenon. Therefore, 
even if the driver can't take over the car immediately and cause damage, it is not a fault, so it is 
not a general tort [2]. 
Of course, in China, the principle of double imputation is applied to liability accidents such as 
vehicle death. If there is an accident between vehicles and non-motor vehicle drivers and 
walkers, even if the vehicles are not at fault, they still need to bear no more than 10% civil 
liability based on fair liability. However, if the driver has fulfilled civil liability to the victim, it 
will be very bad for all parties. First of all, if the victim is only compensated for 10% of the total 
economic losses, other liabilities can neither be claimed from the driver, nor from the insurer, 
manufacturer, etc. Thirdly, for the driver, the smart car he chose at a high price originally took 
advantage of the time in transit, but this regulation made him need to keep his attention and 
not do other things during driving, so what is the difference between this and driving a 
traditional vehicle? Moreover, in case of emergency, driving a traditional vehicle can react 
faster, while taking a smart car has a longer reaction time, which leads to a higher probability 
of traffic accidents. So, who would be willing to buy a smart car [1]? 
After the above analysis, it is concluded that it is unreasonable for drivers to bear tort civil 
liability, and from the perspective of benefiting victims, legal relief should be carried out. A 
vehicle traffic accident can cover four subjects: victims, drivers (insurers), insurance companies 
and manufacturers. Because victims and drivers cannot be insured, and insurers' liability for 
compensation is also related to tort liability, there is only one possibility left-manufacturers. 
If the manufacturer bears the tort liability, the legal basis can only be the product liability 
caused by quality problems. The constitutive conditions of product liability are: the relationship 
between production defects, damage, production defects and losses, and the requirement for 
manufacturers is no-fault liability. On the premise that smart cars cause harm to others, the 
damage conditions and causal elements are consistent, but the key question is whether the 
condition of "production defect" is also consistent. Therefore, are there "defects" in the non-
fully autonomous cars manufactured by the problematic manufacturers? 

3.2. The Defect Identification of Non-fully Automatic Driving Cars 
3.2.1. What are Defects? 
The Tort Liability Act does not clearly define the specific meaning of "defect". Article 46 
"Product Quality Law" The term "defects" as mentioned in this Law refers to the unreasonable 
danger in the quality of commodities that endangers personal safety and other property life 
safety; If the quality of goods has national standards and industry standards to ensure human 
hygiene or safety of human body and property, it means that they do not meet these technical 
standards. However, the original intention of setting national or industrial quality standards is 
only to facilitate and standardize enterprises to produce qualified products, and the 
identification of defects only has the minimum standard significance. Even if they meet the 
quality standards, as long as there are unreasonable risk factors, they can continue to identify 
the existence of defects. 
Theoretically, product defects are generally divided into manufacturing defects, warning 
defects and design defects. Manufacturing defect refers to the deviation of design in the whole 
process of product manufacturing, which makes the product unable to ensure the effective 
prediction and analysis of consumers. Warning defects means that the product itself has no 
defects, but because it does not warn consumers of the inevitable side effects of the product, 
the product fails to achieve the safety index effectively predicted by consumers. Design flaw 
refers to the safety index that does not meet the effective expectation of consumers at the level 
of product structure and secret recipe when designing products. 
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3.2.2. Does the System Failure of Non-fully Automatic Driving Car Constitute a Defect? 
The key problem of driverless car product defects is system defects. The system software 
regards the algorithm as an important factor, and the algorithm cannot be regarded as a 
manufacturing defect. Because program steps, algorithms, etc. can be copied on a large scale 
and in a standardized way according to certain specifications, algorithms can only be identified 
as design defects. 
For the evaluation of design defects, "American Restatement of Tort: Product Liability" uses 
"alternative theory". Goods have design defects when a more scientific and reasonable design 
of products based on operators or other affiliates can reduce or prevent the risk of foreseeable 
damage to goods, or before they enter the sales chain of commercial service manufacturers, 
there is an effective design scheme to promote goods so that goods can have safety features. 
Although there are shortcomings in non-fully automatic driving vehicles, the risks that 
passengers may encounter when driving can be predicted by manufacturers and production 
and processing, and fully automatic driving vehicles are also a more scientific and reasonable 
alternative. Therefore, it can be concluded that there are design defects. However, there is an 
idea that in non-fully automatic vehicles, when the driver operates the software of the 
unmanned vehicle system, the system will prompt the driver to "put his hand on the steering 
wheel and prepare to take over the vehicle in time". In addition, the system software will also 
check whether the passenger's hand leaves the steering wheel at any time. Once the shift is 
monitored, passengers will be prompted to pay attention according to the visual impact data 
signal. Therefore, the manufacturer has guaranteed the safety of the whole driving process, so 
it should not be deemed to have defects [4]. 
This problem involves the relationship between design defects and warning obligations. Can 
we sense that manufacturers have fulfilled enough warning obligations so that they do not have 
to bear the damage caused by design defects? Or, after the producer fulfills the warning 
obligation, the design defect will no longer be a defect? In this regard, British law feels that 
when choosing a safer design can eliminate risks, manufacturers will be obliged to choose a 
better design instead of eliminating risks according to warnings. Because labels and warnings 
are not always reasonable, product users may not fully understand the contents of warnings, 
may not pay attention to warnings, or may not have enough motivation to strictly follow the 
warnings. According to the above specification, even if the manufacturer has guaranteed that 
there are sufficient warnings, the product liability caused by design defects cannot be exempted. 
However, both the above specifications and the "replacement scheme theory" have a 
prerequisite-there is a more scientific and reasonable replacement design scheme for product 
production and processing. Behind these big premises, there is a very important question. Is 
fully autonomous cars really an alternative? Or can it be achieved now? If there is no alternative 
at this time, can the manufacturer be exempted from liability when he fulfills the obligation of 
presentation? This article thinks that it is still not possible for the following reasons: 
First of all, taking over responsibility is not a reasonable responsibility. There may still be a 
certain level of damage risk when designing scientifically and reasonably products, because 
some risks cannot be prevented within the effective cost in product design. Therefore, goods 
with potential damage should not be considered as goods with defects. For example, meat 
shredders also have the risk of causing damage to people, but when the manufacturer warns 
the user to "don't put your hand into the meat shredder", even if the user still suffers damage, 
the manufacturer is not responsible, because the risk of causing damage does not constitute a 
defect according to the warning. However, in the case of not fully intelligent driving of the car, 
the situation is different, because "don't put the door handle on the meat cutter" is an achievable 
responsibility, but taking over the car is not necessarily necessary. Although manufacturers 
warn users of risks, in fact, even if customers know the risks, they cannot prevent the 
occurrence of such damage results. 
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Second, the risk of driving vehicles without full intelligence is higher and the effect is lower. If 
some commodities have low social utility and high risk, the design scheme is unscientific. Even 
if there is no direct evidence that there are other valid design schemes, product liability can still 
be clarified. Fully self-driving cars are widely welcomed by everyone. It is very important to 
"reduce road traffic accidents" and "let drivers leave driving and use these hours to do other 
things". However, in the non-fully intelligent driving system, passengers must keep their 
attention all the time, which is beyond the requirements of the product itself. And when out of 
control, it will increase the probability of road traffic accidents. In this case, the concrete 
significance of non-fully intelligent cars is not comparable to that of traditional cars, and even 
it increases risks. Therefore, this is a design flaw. 
For the above reasons, non-fully intelligent driving vehicles can be regarded as defective goods. 
When the driver does not take over in time, the manufacturer shall bear the responsibility 
according to Article 1202 of Tort Liability. However, "untimely takeover" is a relative concept, 
and its application field cannot be expanded endlessly. 
When there is an emergency during driving, passengers immediately choose to take preventive 
measures, but because the brain reaction rate is limited, the damage cannot be avoided. At this 
time, it can be determined that the damage is caused by product defects, and the producer 
should bear no-fault liability; However, the passengers did not take over in time, causing 
damage. At this time, there is no logical causal relationship between product defects and 
damage. Producers do not assume product liability. 
For the above reasons, non-fully automatic driving cars can be considered as defective products. 
When the passenger fails to take over in time and causes damage to himself or a third party, the 
producer should bear the product liability in principle according to Article 1202 of Tort Liability 
of Civil Code. 
3.2.3. Exemption 
In the field of smart cars, most of the traditional exemptions in tort law can be directly used. 
For example, when the victim intentionally or the third party intervenes to cause damage 
accidents, the drivers or manufacturers of smart cars can reduce their responsibilities. At the 
same time, between drivers and smart car manufacturers, although the main body of 
responsibility gradually leans towards the latter. In addition, the product liability system itself 
has specially stipulated several exemption reasons, among which "defects do not exist when 
products are put into circulation" and development risk defense should be adjusted and 
explained. In view of the former, because smart cars have autonomy and learning ability, it is 
difficult to judge which stage of smart car defects occur in manufacturing or circulation. 
Therefore, the hardware part of the traditional vehicle structure of the smart car is not affected, 
However, the system autonomy behavior of smart cars should be excluded from the scope of 
invoking defense that "defects do not exist when products are put into circulation", and the 
"defects" that do not yet exist should also be constrained and explained, which should be limited 
to product defects caused by consumers' obvious improper use of smart cars. In view of the 
defense of development risks, first of all, "the level of science and technology when products 
are put into circulation" should be defined as the leading level of science and technology in the 
world, which can avoid domestic smart car manufacturers setting up their own technical red 
lines to protect their own exemption from tort liability [6]. 

4. The Idea of Diversified Responsibility for Damage Caused by Smart Cars 

4.1. Establish a Pre-risk Prevention System for Smart Cars 
As some scholars have said, in the risk society, when the regulatory law prevents private people 
from infringing on social interests, it reduces the risk damage by sharing the responsibility of 
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prevention in advance, and makes the public law and social law intervene properly, and then 
fills it with the responsibility afterwards. 
4.1.1. The Introduction of Government Supervision Measures 
The government bears the main responsibility for the supervision of smart cars, For example, 
the United States has stipulated a series of specific measures of administrative supervision in 
its Federal Autopilot Policy and Autopilot Act. Each state government has made further 
refinement according to the local actual situation. In China, the supervision system of smart 
cars should also be led by the government, and corresponding measures should be established 
in combination with various road test regulations. First of all, the government should examine 
the qualifications of smart car manufacturers, and restrict or prohibit all smart products under 
their names from entering the market for enterprises with unqualified technical reserves. 
Secondly, compulsory certification should be carried out for smart cars themselves. The 
government should organize professionals or entrust professional institutions to test whether 
the self-running reaction speed and warning system of smart cars are normal, and give separate 
certification standards according to different performance levels of smart cars. Finally, we can 
also refer to scholars' suggestions to implement a unique license plate system, giving it a unique 
number and appearance color, so that the general public and traffic control departments can 
quickly and directly distinguish smart cars from traditional cars. 
4.1.2. Management of Smart Car Driving Qualification 
In the identity management of smart car owners, the government should also establish a 
corresponding system. First of all, it is necessary to establish a statistical database of users 
related to smart cars, and make detailed records of users who buy smart cars. Secondly, we 
should establish a special smart car qualification access system. Due to the intelligence of smart 
cars, the driving group will change accordingly, and the qualification threshold will be relaxed 
with the improvement of intelligence. 
4.1.3. Industry Self-regulation 
In addition to the government-led supervision system, when the smart car technology is perfect 
and the number of enterprises entering the smart car industry proliferates, smart car 
enterprises can also be mobilized to jointly organize industry self-discipline supervision. The 
industry supervision jointly established by front-line manufacturers will be more professional 
and better reflect the needs of the smart car industry, but at the same time, it is necessary to 
avoid the possible negative impact of the profit orientation of corporate profits. 
4.1.4. Complement of Liability Insurance System 
The promotion of self-driving cars will bring great social benefits. Some scholars believe that 
the theory that only the producer bears tort liability does not conform to the principle of unity 
of rights and obligations, and it is difficult to stand on moral concepts. In addition, falling into 
the whirlpool of litigation may lead to automobile manufacturing enterprises struggling to cope, 
unreasonably increase the production cost of automobile manufacturing enterprises, and make 
it difficult to concentrate resources on research and development of new technologies. 
Therefore, it is necessary to introduce liability insurance system as a supplement to the product 
liability system, so as to balance the interests among producers, consumers and victims and 
promote the industrial development of autonomous vehicles [5]. 

4.2. Clarify the Responsibility after the Damage Caused by Smart Cars 
4.2.1. The Imputation Principle i Tort Liability of Smart Cars 
When a damage accident occurs between smart cars and non-motor vehicles or pedestrians, If 
the level of smart cars is highly or fully automated, the main body of responsibility is smart car 
manufacturers and product liability is applicable. Because product liability adopts the principle 
of no-fault liability, strict liability imputation is already the best principle to protect the rights 
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and interests of victims, so in this respect, according to the traditional product liability rules, 
the principle of no-fault liability can be used; If the level of smart car is in the stage of driving 
support, partial automation or conditional automation, and the liability is attributed to the 
product itself, the principle of no-fault liability shall apply as above. The author thinks that 
when the subject of responsibility is the driver, the presumption of fault should be taken as the 
applicable principle. Its advantage lies in that the victim does not need to take the initiative to 
prove the fault of the injurer, which can reduce the difficulty of proving to the victim, and can 
also make the driver reduce his responsibility by proving that he is not at fault or the fault of 
the other party, so as not to bear strict liability like no-fault liability. Therefore, adopting the 
principle of presumption of fault can achieve the best balance of interests between the victim 
and the driver. 
4.2.2. Adjustment of Burden of Proof in Smart Car Damage Accidents 
In order to better find out whether the vehicle is controlled by the driver or the system, whether 
the system issues emergency warnings in time, whether the autonomous emergency measures 
of the vehicle are reasonable and other factual evidence related to the attribution of 
responsibility, We can refer to the German bill measures to configure a black box for every 
smart car, so as to alleviate the problem of "difficulty in proving" of such high-tech. After the 
smart car accident, the manufacturer should cooperate with the road traffic accident handling 
department to obtain the black box and analyze the recorded data, which is the primary basis 
for the division of responsibilities of smart cars. The road test regulations of smart cars in 
various parts of China are gradually trying out the use of black boxes. 
At the same time, we can consider reducing the burden of proof of victims in the proof of defects 
and the determination of causality of product liability. The parties are no longer required to 
prove what specific defects caused the vehicle failure, but the victims are allowed to prove that 
the manufacturer should be responsible by circumstantial evidence. The product tort liability 
of smart cars can also be presumed by causality. The victim only needs to prove that the smart 
cars have been started when the damage occurred, and there is no need to take the initiative to 
prove the specific causality. These measures are not unreasonable imposition of the burden of 
proof on the producer, but based on the consideration of efficiency and producer's dominant 
position. Smart car manufacturers are responsible for configuring the black box and have the 
first-hand information of the black box. Compared with consumers, they are easier to obtain 
evidence. Similarly, smart car manufacturers have more technical advantages than consumers, 
and the time and cost of finding out defects are much lower than those of ordinary consumers. 

5. Conclusion 

Artificial intelligence is the fourth technological revolution in the process of human industrial 
development, which will change the world with unprecedented power and influence the 
historical process of mankind. In recent years, China has made great achievements in the field 
of science and technology, striving to overtake in corners during the industrial revolution. For 
the development of artificial intelligence such as driverless cars, we should maintain a 
gradualist, cautious and rational attitude. History has proved that, The development of science 
and technology often promotes the change of legal norms, When dealing with traffic accidents 
caused by driverless cars, China's relevant departments should make full use of foreign relevant 
legislation and experience, combine China's basic national conditions, formulate systems, 
norms and standards that conform to China's characteristics, provide action guidelines for the 
industry, actively explore laws and regulations suitable for the field of driverless vehicles, and 
provide necessary theoretical preparations for the future marketization of driverless vehicles. 
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