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[bookmark: _Toc9444]1 Introduction
Car manufacturing involves many industries and its supply chain is complex. At present, China has become a major car manufacturer[1], and the supply chain has developed into a international supply chain. Producing a car requires more than 10000 parts, and these parts come from hundreds of suppliers in different countries and regions. As long as a part can not arrive on time, even if it is just a screw, will directly influence the whole vehicle production. In addition, the complex characteristics of the car manufacturing industry itself leads to frequent emergence of car supply chain risk.
For example, in 2008, in order to produce new energy vehicles, Tesla fell into a supply chain financial crisis; In 2018, a fire broke out among Ford's parts supplier, resulting in the shutdown of Ford's production line; Since 2020, COVID-19 has brought great impact to car manufacturers. It can be seen that the car supply chain faces a variety of risks and uncertainties. Any problem in any link of the supply chain will make the whole supply chain in crisis.
Therefore, in order to make the car supply chain deal with risks better, this paper solves the following three problems:
(1) Select car supply chain as the research object, analyze the risks existing in the supply chain from different aspects and cite FMEA model enable enterprises to identify important risks well.
(2) Taking the Ford incident in 2018 as an example, this paper analyzes the professionalism of the company in emergency, and puts forward the steps to strengthen the resilient supply.
(3) After answering the first two questions, I find that the traditional supplier evaluation only considers its potential risk without resilience. Because a resilient supply chain not only needs to prevent risks, but also needs to recover quickly after emergencies. This paper believes that suppliers can be evaluated from the aspects of prediction ability, adaptability and recovery.


[bookmark: _Toc18736]2 Critical evaluation of supply chain vulnerability
In some cases, supply chain vulnerability is not strictly distinguished from supply chain risk, and sometimes it is even used as a synonym with supply chain risk. Peck[2]believed that "supply chain vulnerability is closely related to risk and should not be discussed separately". He defined supply chain vulnerability as "possible damage to the supply chain caused by internal and external risks of the supply chain". 
[bookmark: _Toc14310]2.1 Structure of car supply chain
This paper selects car supply chain as a case and analyzes its supply chain’s risks. The car supply chain is based on the manufacturer as the core enterprise structure, so the parts suppliers and distributors all work around the manufacturer.The manufacturer shall meet the requirements of users; parts are supplied step by step, with multi-level suppliers which are responsible for accurate and timely providing of parts for manufacturer; the distributors are responsible for the circulation of goods. Each node in the supply chain has logistics, cash flow and information flow. Car supply chain is shown in Figure 1.


Figure 1 Car supply chain[1]
Many scholars have studied the international supply chain of car. Desmond[3] studied the impact of car supply chain modularization, focusing on lean production suppliers. Jennifer[4] identified the risk of car parts suppliers, established a scoring system and evaluated their risk index. Trkman[5] studied the general environment of the supply chain, and the results show that the internal and external environment had a great impact on the overall structure and benefits of the supply chain; Koblen[6] also focused on investigating upstream parts suppliers and identified supply risks; Kiani[7] surveyed a car enterprise in Thailand to measure supply chain risk through pre-assessment method. Comparisons of research is shown in table 1.
	Scholar
	Perspective
	Qualitative or quantitative research

	Desmond[3]
	Upstream supplier
	Qualitative research

	Jennifer[4]
	Upstream supplier
	Quantitative research

	Trkman[5]
	Internal and external risks
	Qualitative research

	Koblen[6]
	Upstream supplier
	Qualitative research

	Kiani[7]
	Manufacture risks
	Quantitative research


Table 1 Comparisons of car supply chain risk research
It can be seen from the literature that previous studies have focused on the one-side study of supply risk or internal and external risks, and have not considered the whole supply chain; Moreover, those studies were mainly qualitative analysis, and can not quantify risks well. Therefore, this paper evaluates the supply chain risks from these four aspects: suppliers, manufactures, clients and external environment(Figure 2).
[image: C:/Users/ZJH/AppData/Local/Temp/wps.EwLbyhwps]
Figure 2 Types of risks in car supply chain[5-6]
[bookmark: _Toc21289]2.1 Risks evaluation
2.1.1 Client Risks
Client risks come from demand and competition.
(1) Demand risk is mainly reflected in the large change range of customers' demand. If the demand increases suddenly, the company will be unable to meet customers' order demand in a short time. On the contrary, once a major customer cuts orders, it will reduce the company's business volume.
(2) Competitive risk can include competitors and new technologies. On the one hand, the increase of competitors leads to the reduction of the company's market share, on the other hand, it also requires the company to invest more R &amp; D costs to make its products more competitive. Moreover, in order to cope with global warming and reduce carbon emissions, countries all over the world strongly support the development of new energy vehicles such as electric vehicles. Since manufactures are engaged in the manufacturing of traditional fuel vehicles, the development prospect is not optimistic in the long run.
2.1.2 Supplier risks
(1) Delivery risk
More than half of the company's raw materials need to be imported from abroad. The supply chain is too long and the risk is high. It takes 35-45 days for materials to be transported by sea, plus the time for customs to process orders. Generally, the procurement lead time reaches two months.
(2) Quality risk
Raw materials include special steels requiring complex process treatment, which requires suppliers to have a high level of quality. Quality risks are shown as follows: whether the product quality meets the standard, whether the quality assurance measures are perfect, whether there is a perfect quality problem traceability system, and so on. If the quality risk is not handled properly, it will affect the reputation and lead the enterprise to extinction. Takata went bankrupt because of the airbag incident.
(3) Cultural difference risk
The supply chain involves different countries and different enterprises, so there must be some cultural differences. Cultural differences will lead to differences in the output of thinking ideas: there will be different views on the same problems and adopt different working methods and attitudes. For example, countries with different languages do not understand each other; Different companies have different work styles; Enterprises in different places will be exclusive to enterprises in other regions. These phenomena will reduce the overall operation efficiency of the supply chain. Therefore, enterprises should strive to communicate equally and hold an attitude of seeking common ground while reserving differences.
(4) Transportation risk
Transnational supply chain brings great challenges to commodity transportation in all links. These challenges include mismatched transportation conditions, high logistics costs and delivery delays. Mismatch of transportation conditions refers to the mismatch between the adopted transportation mode or packaging mode and the characteristics of the product itself; The high logistics cost is due to the choice of uneconomical and unreasonable transportation modes, such as sea transportation and air transportation; The delivery delay is caused by choosing an inappropriate transportation route.
(5) Information risk
Information risk refers to the failure of information sharing due to the low level of information management and sharing of suppliers. The risk comes from that the information sharing platforms among enterprises cannot connect with each other; Information between enterprises cannot be fully shared due to management and other reasons; The shared information cannot be transmitted to the alliance enterprises timely and accurately; Too many supply chain node enterprises cause information consumption in the transmission process, resulting in information distortion and so on.
2.1.3 Manufacture risks
(1) Delivery risk
Delivery risk refers to that company cannot deliver on time according to customer's order.
(2) Quality risk
Company cannot meet the technical and quality requirements specified in the drawings or other technical specifications.
(3) Equipment risk
Equipment risk refers to the risk that company's equipment failure leads to the failure of normal production, resulting in the interruption of the supply chain.
(4) Staff quality and ability risk
The risk of employees' quality and ability comes from the low cultural quality and skills of employees; Insufficient risk management skills of employees; Employees' cultural values are inconsistent.
(5) Inventory risk
Customer demand fluctuation and bullwhip effect belong to the inherent characteristics of the supply chain of the automobile industry. The automobile industry has low and peak season sales in different months every year, which will cause demand fluctuation. The more levels of upstream suppliers, the more obvious the inventory bullwhip effect. Maintaining a certain inventory has both advantages and disadvantages. On the one hand, the inventory occupied by the materials, semi-finished products or finished products corresponding to the product is too small to meet the production. On the other hand, the inventory of materials, semi-finished products and finished products of some products is too large, occupying supply chain funds, resulting in problems in supply chain capital flow. When the product is modified, it will be scrapped.
(6) Organizational risk
Organizational risk comes from company's failure to establish a special supply chain risk prevention and control team; There is no full-time risk management personnel. Because there is no risk management organization, the risk management of company's supply chain is in an inefficient operation state.
(7) Communication risk
Communication risk refers to the risk brought to the supply chain by the internal communication problems of company company. company has many sources of communication risks. On the one hand, there are too many common channels. In addition, company has not established an appropriate internal communication process.
2.1.4 External risks
External risks mainly exist outside the supply chain, and these factors are often unpredictable. It mainly includes the following five aspects.
(1) Natural disasters
Natural disasters include earthquakes, volcanic eruptions, fires, floods, etc., or lead to the interruption of supply sources, and the whole supply chain cannot operate normally due to the lack of raw materials; Or paralyze the transportation system, making it difficult for raw materials and finished goods to be transported and delivered in time; Or destroying production, causing production interruption and inability to supply products; Or directly destroy products, making enterprises in the supply chain unable to perform. At present, the frequency of natural disasters is higher and higher, so the risk problems caused by natural disasters are more and more prominent and the harm is more and more serious. For example, the 311 earthquake in Japan once had a great impact on the global electronics industry chain.
(2) Political turmoil, accidental war and terrorism
Political turmoil and war occur irregularly all over the world every year. Especially in recent years, terrorist activities have been rampant, causing great harm to the circulation of goods and commodities.  This has undoubtedly led to more supply chain disruptions.
(3) Policy uncertainty
On the one hand, there is a certain deviation between macro policy and financial crisis, which leads to the occurrence of economic crisis, resulting in the bankruptcy of many enterprises and a fatal blow to the supply chain. For example, in the 1990s, due to the deviation of macro policy, political turmoil, the change of American financial crisis policy towards emerging market countries and the depression of the world economy, Argentina broke out a serious economic crisis. The depreciation of the peso led to the bankruptcy of hundreds of enterprises in Argentina, causing heavy losses to their global supply chain. On the other hand, the economic policy from government may affect the enterprises’ strategies. For example, the government's tolerance of monopoly behavior will restrict the members of the supply chain, thus increasing the risk of the supply chain.
(4) Market uncertainty
[bookmark: _GoBack]The realization of the goal of enterprises in supply chain depends on the realization of the market value of their products. Facing the fierce competition, how to identify and timely meet the customer's demand at a reasonable cost is the key to the success of the whole supply chain management. However, due to the defects of the supply chain, there is always a deviation between the final product and the demand, which is the uncertainty of the market. Due to the existence of market uncertainty, once there are unpredictable adverse factors, it may lead to, sales decline, backlog and capital shortage, which will affect the normal operation of enterprises, and then bring supply chain risk.
[bookmark: _Toc7326]2.2 Assessment of risks
The potential risks in the company's supply chain have been identified above and the following table is a compilation of these risks.
	Risk type
	Specific risk
	Result

	Client risks
	Demand risk
	Shutdown of production line

	
	Competitive risk
	Instability of supply chain

	Supplier risks
	Delivery risk
	Delivery delay

	
	Quality risk
	Quality claim

	
	Cultural difference risk
	Instability of supply chain

	
	Transportation risk
	Shutdown of production line

	
	Information risk
	Low efficiency

	Manufacture risks
	Delivery risk
	Shutdown of production line

	
	Quality risk
	Quality claim

	
	Equipment risk
	Instability of supply chain

	
	Staff quality and ability risk
	Instability of supply chain

	
	Inventory risk
	Low efficiency

	
	Organizational risk
	Instability of supply chain

	
	Communication risk
	Delivery delay

	External environmental risks
	Natural disasters
	Shutdown of production line

	
	Political turmoil, accidental war and terrorism
	Shutdown of production line

	
	Policy uncertainty
	Shutdown of production line

	
	Market uncertainty
	Shutdown of production line


Table 2 List of risks in car supply chain[5-6]
Through the supply chain analysis of the company, we can get the 19 risks in Table 1.But in fact, company will also choose from these risks, because each risk occurrence probability and degree of consequences are inconsistent, so we should take precious resources to deal with important risks.
This paper quotes FMEA(failure mode and effect analysis)[8] to provide an effective risk assessment method for the company. The establishment of FMEA model needs three elements: risk severity, occurrence and detection.
(1) Severity is a subjective estimate used to quantify the possible consequences of a risk.
	Score
	Possible loss

	10
	More than 10 million dollars

	8
	Five million to 10 million

	6
	Two million to 5 million

	4
	One hundred million to 2 million

	2
	Under 100,000

	1
	None


Table 3 Quantification of risk severity
(2) Occurrence is also a subjective estimated value, which is used to quantify the possibility of occurrence.
	Score
	Possibility of occurrence

	10
	Frequent

	8
	High possibility

	6
	Possible

	4
	Less likely

	2
	Accident

	1
	None


Table 3 Quantification of occurrence
(3) Detection indicates the possibility and level of risk detection.
	Score
	Detected possibility

	10
	None

	8
	Very low

	6
	low

	4
	Medium

	2
	High

	1
	Definite


Table 4 Quantification of detection
The scores in the above three tables correspond to different risk meanings. When evaluating the risk, the final RPN(risk priority number) can be calculated according to the product of the above three. Different scores represent different results of assessment.
	Score
	Result of assessment

	801~1000
	Unacceptable risk

	501~800
	High risk

	201~500
	Significant risk

	76~200
	General risk

	1~75
	Low risk


Table 5 Level of RPN
Using FMEA model, we can simply and effectively judge the important risks in the supply chain and focus on their prevention. At the same time, FMEA model also has disadvantages, because it is only a method of quantifying risk by subjective estimation, which needs to be used by people with certain work experience, and the results will be different among different people.


[bookmark: _Toc14899]3 Steps to make the supply chain more resilient
[bookmark: _Toc20620]3.1 Resilient supply chain
Different scholars have different understandings of resilient supply chain. Liu Haohua[9] defines supply chain resilience as the ability of returning to the original state after an interruption. Mari[10] and others believe that the resilience of the supply chain refers to the adaptability of the whole supply chain to environmental changes, including flexibility and agility. Flexibility refers to the flexibility of the supply chain to adjust in time to meet the needs of customers with the changes of market environment and conditions; Agility is the ability to respond quickly to unpredictable changes in supply or demand. Christopher[11] advocates that building a supply network that responds quickly to emergencies is an effective measure to obtain the resilience.
[bookmark: _Toc26982]3.2 Analysis of Ford’s example
The case of Ford company is cited as the material analysis.
On May 2, 2018, a fire broke out in the factory of a key parts supplier of Ford company, which directly led to the shutdown of three product lines of Ford company. The most affected model was the F-150 series pickup truck. This model was very important to Ford, accounting for more than a quarter of the company's total sales. It was the most stable source of sales and profits of the group and can be regarded as the "lifeline" of the company.
According to U.S. auto sales analysts, Ford’s inventory of F-150 could support for 84 days. In terms of inventory, Ford's sales would not be greatly affected, but as the main product for the company's survival, any breakdown of production and supply would cause great internal panic.
After the happening of incident, Ford quickly took a series of measures.
First, Ford quickly formed a team to renovate and relocate the molds needed to produce auto parts. After the fire, the team quickly arrived at the accident factory, waited for the fire to extinguish, and entered the plant to rescue important equipment.
At the same time, Ford searched all kinds of resources in the United States, Canada, Britain, Germany and China, and found production alternatives with suppliers.
Finally, Ford found an alternative factory in Nottingham, England, and used An-124 aircraft to fly 19 sets of molds sorted out in the fire to Britain. On May 14, Ford announced that it would return the parts processed by air from Britain to its factories in the United States every day. So far, the supply chain crisis came to an end.
By reviewing the incident, we can find that Ford had the following excellent characteristics.
(1) Agile supply chain[12-13]. In a short time, the company can take the most appropriate plan to restore the supply chain. The first is that it can quickly decompose tasks and perform logistics operations in an accurate way, which fully reflects the agility and strong execution of Ford's supply chain. At the same time, rapid response ability is also very important. After the crisis, Ford established a professional team at the first time and immediately rushed to the supplier site for standby, so as to win valuable time for dealing with the crisis.
(2) The level of supply chain management is high. Within the global resources, Ford could quickly dispatch various supplier resources, including alternative factories and transportation resources, which showed that its supply chain management team is very mature.
(3) Standardization of production process[14]. After the crisis, Ford quickly found a factory in the UK that can carry out alternative production, which shows that the standardization of the production mode of this product can transfer production as long as supporting equipment can be found, which provides indispensable conditions for the timely and comprehensive recovery of the supply chain.
(4) Good relationship with suppliers. Supplier relationship management is the management link between procurement and suppliers. The goal is to make the cooperation between enterprises and suppliers more smooth and efficient. The supplier relationship needs to be reasonably maintained. A good supply relationship can not only deepen the cooperation between the two sides, but also help the enterprise tide over the difficulties in the face of emergencies.
[bookmark: _Toc20375]3.3 Construction of resilient car supply chain
Blackhurst et al.[15] consider that human resource management measures such as education and training, establishment of performance feedback mechanism and construction of cross departmental risk management team are the necessary conditions for the establishment of supply chain flexibility. Ponomarov and Holcomb[16] believe that a flexible organizational structure is a necessary condition for building supply chain elasticity. Pereira et al.[17] propose that standardized manufacturing technology improves production flexibility.
When the international supply chain interruption is triggered, rapid and effective response is the first priority, but the coordinated response comes from the measures formulated by company a long time ago. Combined literature with Ford’s case, we can take the following measures to make the car supply chain more resilient.
3.3.1 Standardization of production process
Process standardization can be understood from three perspectives:
A. The enterprise's production standards can be universal in the world;
B. The production process of the enterprise is standardized, the production process meets the needs of customers at home and abroad, and maintains a stable level;
C. For the modularization of products produced by enterprises, for example, Lego blocks can be disassembled into small modules, and then diversified assembly can realize the free switching of products.
The above three production methods can improve the response speed of enterprises in the face of risks, and enable enterprises to flexibly adjust the production line or production place. The standardization of production process can help enterprises flexibly transfer production and return to work in time in the face of emergencies, so as to ensure the normal operation of upstream and downstream of the supply chain.
3.3.2 Control of safety stock
In the above case, because Ford had enough inventory, the company's sales did not be greatly affected after the accident.
In inventory management, it is also a flexible measure to deal with risks by predicting the time when each kind of goods needs to be restored and preparing a certain amount of safety stock accordingly. This concept does not conflict with the concept of zero inventory[18]. The management principle of zero inventory does not require that the inventory must be controlled at "0", but requires enterprises to store less unnecessary inventory on the basis of considering safety inventory, so as not to occupy too much cash flow.
It should be noted that zero inventory management is actually based on the concept of safety stock. Safety stock, also known as insurance stock, refers to the estimated insurance reserve to prevent uncertain factors, which can provide safety guarantee for enterprises to deal with various unexpected risks[19]. When the risk comes, a reasonable safety stock level can help enterprises win a certain response and remedy time.
Generally speaking, if there are the following situations, the enterprise must consider maintaining a high level of safety stock:
(1) High out of stock cost or high service level requirements.
(2) Low storage cost requirements.
(3) The demand fluctuates greatly.
(4) The lead time fluctuates greatly.
3.3.3 High level of supply chain management
In the process of supply chain operation, in addition to the basic function of ensuring supply, the enterprise's management depth of suppliers, the ability to obtain external high-quality resources, the ability to control key nodes, and the linkage with the market environment all reflect the level of its management. The level of supply chain management will affect the response of enterprises to risks. Just like the case above, when facing the shutdown risk caused by the fire of key suppliers, the vertical and horizontal management level of Ford's supply chain allowed it to flexibly mobilize resources without falling into a passive state.
The establishment of a high level of supply chain management requires the joint efforts of relevant enterprises. Its important contents include the following points.
(1) Standardize the management process and reduce the influence of human subjective factors.
(2) Streamline unnecessary posts and reduce resistance between flow nodes.
(3) Strengthen the information construction in supply chain management and realize the sharing of information inside and outside[20].
(4) Strict screening of supply chain managers to ensure fairness in implementation.
(5) Pay attention to the selection and management of suppliers and partners, and increase the depth of supplier management, rather than just ensuring the basic management of supply.
(6) Strengthen the contact between the enterprise and external customers and the market, carry out lean production according to the needs of customers, and respond quickly and accurately.
An efficient and flexible supply chain can not be created overnight. The company needs to maintain an open and inclusive attitude in the day-to-day management process, strengthen the cooperation and exchange of internal and external resources, pursue excellence, constantly reflect, learn and improve, so as to continuously improve in the process of step-by-step.
For example, the design layout of the production line should focus on lean, so as to reduce unnecessary turnover time and waste time between processes; Various posts should be reasonably arranged; Strictly control the number of managers in the same decision-making level; The flow node of upload and release can be smoother. In cooperation with suppliers, reduce unnecessary lead time, reduce unnecessary management links and ensure the accuracy of the plan. Companies should understand that physical fitness is the premise of flexible response and can respond quickly in the face of crisis.
3.3.4 Strengthen supply chain risk prevention
(1) Supplier risk prevention
A. Strengthen the depth and width with suppliers. Depth means establishing a good cooperative relationship with suppliers. For example, core materials are very important for cars, and a good cooperative relationship can stabilize the purchase price; Width means that we need to find suppliers with the same supply capacity, because it can well alleviate the procurement pressure of the supply chain in some special cases.
B. Improve the transparency of international supply chain. The most important information in cooperation with suppliers is the inventory quantity， false or opaque information will affect the production of downstream enterprises. The bullwhip effect in the car supply chain is obvious, long-term bullwhip effect will increase the cost, reduce the efficiency and distrust among enterprises. Therefore, we should establish a perfect information transmission system and improve information transparency.
C. If suppliers have its own logistics, the first thing is to build a reasonable transportation network; Second, choose the matching means of transportation; Third is establishing he logistics real-time update system based on information technology, which is convenient for dispatchers to understand the logistics status at any time.
If suppliers choose the third-party logistics, the most important thing is to choose the transportation provider with good credit and understand its ability, scope and safety; Establish an information sharing system with logistics to acquire the status of goods in real time; Sign the risk agreement to make timely compensation after accident.
(2) Client risk prevention
Distributors are the closest node in the supply chain to consumers and are sensitive to demand fluctuations. So, sales departments need to transmit demand changes faster and more accurately in order to reduce the losses of upstream suppliers and manufacturers.
(3) Manufacture risk prevention
A. Managers should have risk awareness, monitor the operation status of the assembly line in real time, find machine faults and arrange maintenance in time.
B. Conduct professional training for employees to avoid human errors.
C. Conduct sampling inspection on products to reduce product quality defects and ensure the compensation due to quality.
(4) External risk prevention
A Natural disasters are difficult to predict and control and can only be remedied after the incident. Therefore, enterprises in car supply chain should formulate a set of emergency plan, simulate the occurrence of crisis, drill the actual effect of the plan, and then constantly adjust and modify it.
B. Facing the risks of war, political turmoil and terrorism, enterprises should assess their own risk level and actively seek help; If the situation is uncontrollable, the economic and personnel losses shall be minimized within the capacity to restore production to the greatest extent.
C. For market uncertainty and policy uncertainty, enterprises should always pay attention to these news and try to implement measurements at the early stage of risk to reduce the impact on the supply chain.
[bookmark: _Toc32125]3.4 Changes to supplier appraisal process
After answering questions 1 and 2, I think supplier appraisal should not only consider its potential risks. With the increasing uncertainty of international supply chain, it is necessary to evaluate the resilient indexes of suppliers, according to the definition in literature [9] [10] [11], this paper believes that supplier resilience should be evaluated from the perspectives of prediction ability, adaptability and recovery.
3.4.1 Prediction ability
The prediction ability of suppliers refers to the ability of suppliers to predict the occurrence of risks in face of changes in complex environment. It is an important factor to improve the resilience of  supply chain. Youngor was once known as the "giant" of China's garment industry which had the largest garment production base in Asia, and its shirt market share had exceeded 10% for nine consecutive years, ranking first. However, the profit margin of Youngor was very limited, and the production speed was far from catching up with the speed of market change. Therefore, it caused a large amount of inventory backlog.
3.4.2 Adaptability
The adaptability of suppliers refers to the tolerance of suppliers after destructive events. From the perspective of system, it is regarded as the ability to keep the system running normally even if the external environment changes. To sum up, the adaptability of suppliers can be understood as the strength of suppliers. Goodyear, a rubber manufacturer, had to reduce the tire business volume in North America by 30% in 2005 due to the impact of Hurricane Rita, which led to the interruption of the supply of raw materials. It can be seen that the adaptability of suppliers is very important.
3.4.3 Recovery
Recovery refers to the ability of suppliers to quickly reach a normal or better supply level after the disruption has occurred. The occurrence of incidents will cause the enterprise to face the crisis of production and operation interruption. After the occurrence of production interruption, the enterprise may even withdraw from a business field while suffering economic losses. In order to minimize the loss, it must resume production in the shortest time and end the interruption. In 2020, many enterprises stopped production because of pandemic, resulting in sharp decline in corporate income, many small and medium enterprises went bankrupt. However, under the pressure of pandemic and chip interruption, Huawei sought and cultivated qualified chip suppliers, improved its emergency response capacity, and finally got rid of the dilemma in 2021.


[bookmark: _Toc14926]4 Recommendations
Summarize the above, this paper puts forward the following recommendations for car supply chain.
(1) Maintain a good relationship with suppliers and find alternative suppliers with the same producing capacity.
(2) Enhance the information transparency of the international supply chain and reduce communication risks.
(3) Select a reasonable logistics network and transportation and use the information sharing system to control the cargo information in real time.
(4) Timely update the market demand and reduce the losses of enterprises in supply chain.
(5) Carry out professional training for employees to reduce human errors.
(6) Resilience shall be considered in the process of supplier appraisal.
(7) Standardization of production process. Production standardization can help enterprises transfer production in time when emergencies lead to work stoppage.
(8) Establish Vendor Managed Inventory(VMI) to integrate the whole supply chain, so as to reduce the risk and facilitate the recovery after the interruption of company's supply chain.
(9) Establish emergency groups in advance and prepare emergency plans, so that enterprises can respond quickly and correctly to incidents.
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