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Abstract 

The sudden COVID-19 epidemic has disrupted the normal operation rhythm of the 
automobile industry. At same time, the continuous reduction of subsidy policies, the 
increasingly fierce market competition, the diversification of customer demand and 
other phenomena have brought great challenges to the whole supply chain of new energy 
vehicles. In such a situation, how to reduce costs, reduce inventory and adapt to market 
demand based on the supply chain has become an urgent issue for new energy vehicle 
enterprises to consider. Based on the development status of China's new energy vehicles 
and its supply chain structure, this paper analyzes the problems existing in the inventory 
management of the supply chain of new energy vehicles. On this basis, we proposes a 
multistage inventory strategy, constructs effective information system, uses big data 
technology and other strategies to improve the inventory management mode. These 
strategies not only effectively improve the efficiency of inventory management, reduce 
inventory costs, but also promote the optimization of resources and efficiency of the 
entire supply chain. 

Keywords 

New Energy Vehicles; Supply Chain; Inventory Management; Multistage Inventory. 

1. Introduction 

With the rapid development of China's new energy vehicle industry, the business volume of 
auto spare parts has soared. The fierce market competition makes enterprises look for ways to 
reduce costs and improve profits, and the industry supply chain management has been 
subjected to numerous tests. As an important part of the supply chain management of new 
energy vehicles, the inventory management of new energy vehicles plays the role of balancing 
supply and demand side, improving demand side service level, dealing with uncertain factors 
and scale efficiency, however, the traditional inventory management methods and the overall 
level is not high, has always been restricting the sustainable development of new energy 
automobile enterprises. Therefore, whether enterprises have advanced inventory management 
methods has become an important link affecting the success or failure of new energy vehicle 
enterprises in the future. At present, domestic and foreign scholars have made extensive 
research on how to improve inventory management methods. Some of them believe that new 
technology should be used rationally to optimize the inventory and transportation process. For 
example, Jie Huang[1] argues that the optimization of automobile supply chain should make 
rational use of electronic information technology and third-party logistics, optimize inventory 
and transportation, and reduce the total cost. Another part of scholars believe that we should 
start from the management mode and achieve the optimal inventory status by reforming the 
management mode. Among them, Xiao Guo[2] believes that automobile manufacturing 
enterprises need to carry out comprehensive innovation and reform based on two important 
approaches, external inventory management and internal inventory management, in order to 
effectively ensure the smooth progress of inventory management. Bei Wang[3] believed that 
enterprises should have an overall view, constantly learn and improve zero-inventory 
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management methods, and strive to achieve the optimal inventory status. In order to pursue 
zero-inventory, their own development should not be affected. Reducing inventory blindly may 
increase transportation costs and affect their market competitiveness. Mengdi Zhang[4] 
proposed the TPL+VMI model of auto parts inventory management to help auto companies 
optimize their own and suppliers' inventory by relying on the professional inventory 
management ability of TPL, so as to achieve a win-win situation. Xiaowei  Gao[5] believes that 
the VMI supplier inventory management theory can be comprehensively applied to reduce the 
inventory level of automobile enterprises. In addition, some domestic and foreign experts 
believe that multistage inventory control should be used to optimize the supply chain. For 
example, the research of Ballou et al. [6] shows that in the supply chain environment, multistage 
inventory optimization research can strive to achieve the ultimate goal of enabling nodal 
enterprises to better carry out production and operation activities from the perspective of the 
whole. 

Compared with single-level inventory, multistage inventory involves many nodes, and they 
interact with each other.  That means, the whole supply chain can be controlled and optimized 
through the coordination of logistics nodes in multistage inventory[7]. Relative to single-level 
inventory, multistage inventory has incomparable advantages. Therefore, in recent years, more 
and more attention has been paid to multistage inventory control in supply chain. 

In fact, with the rapid development of new energy automobile industry in China, a single 
inventory management has been difficult to adapt to the development needs of new energy 
vehicle enterprises. This paper proposes a multistage inventory optimization strategy to solve 
the inventory management problems of new energy vehicle enterprises. We expect that our 
research has important practical significance for effectively reducing the operating costs of 
enterprises, improving the ability of material support, and then promoting the transformation 
and upgrading of automobile enterprises.. 

2. Development status of new energy vehicles in China 

“New energy automobile industry development plan (2021-2035)”proposed that in 2025 new 
energy automobile in the automobile market competitiveness will be significantly improved, 
developed cities new energy automobile sales account for 25% of total local automobile sales, 
30% of the sales of vehicles are connected to the intelligent driving network. The highly 
intelligent driving network vehicles realize the commercial application in the limited area. The 
average fuel consumption of passenger cars is reduced to 0.04 l/km, the average power 
consumption of new energy passenger cars has been reduced to 0.11 kWh/km. By 2030, new 
energy automobile market competitive advantage formation, 40% of total sales accounted for 
the car sales, conditional self-driving intelligent made car sales accounted for 70%, highly 
automated driving intelligent made cars are widely used in highway, in parts of the city road 
scale application, energy consumption of new vehicles to achieve the level of developed 
countries [8]. The plan shows that the positioning of new energy vehicle development will 
trigger a revolution in vehicle sales and use. By the end of 2020, the number of new energy 
vehicles in China had reached 4.92 million, accounting for 1.75 percent of the total, an increase 
of 1.11 million vehicles or 29.18 percent over 2019, according to the annual report of 
automobile sales statistics. Among them, the number of pure electric vehicles is 4 million, 
accounting for 81.32% of the total number of new energy vehicles; The incremental number of 
new energy vehicles has exceeded 1 million for three consecutive years, showing a sustained 
and rapid growth trend. 

Under such industry background, the research on new energy automobile supply chain will 
inevitably present certain characteristics of the times, that is, the policy promotion of the 
government departments for new energy vehicles will greatly affect the composition and utility 
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of the supply chain, making it play a key role in cost control. The supply chain of new energy 
vehicles has several basic characteristics. First, the supply chain has a short time to explore and 
its vulnerability is prominent. Second, it is difficult to predict the end demand of supply chain 
in advance. The third is the growing influence of technology in the supply chain. These three 
characteristics together determine if a specific link failure, then the supply chain management 
will be difficult to continue. Traditional cars are made in closed production, with 30 to 50, 000 
parts making the supply chain long and highly interdependent. New energy vehicles, by 
contrast, although relatively simple structure, in power transmission system as a core 
component of battery, motor and control system, light, the application of advanced composite 
materials, electronic devices, etc, to substantially reduce number of component parts, but at the 
same time because of the complexity of the components increased the dependent on each other, 
and thus will not by a decrease in the number of neglect of the supply chain To use. 

3. Supply chain structure of new energy vehicles 

The supply chain of new energy vehicles involves a number of contents, such as raw material 
supply, product manufacturing, completion of delivery and other processes, including 
procurement, inventory, manufacturing, assembly, distribution, etc. Moreover, parallel and 
closely related product flow, information flow and capital flow will be generated in the actual 
operation (as shown in Figure 1). Among them, product flow means that auto parts flow from 
suppliers to vehicle manufacturers, and vehicles flow from vehicle manufacturers to customers. 
Information flow means the communication of demand, technology, quality and other aspects 
of upper, middle and downstream. Capital flow refers to the flow of profits from downstream 
to upstream to support the operation of enterprises in the supply chain. Within the supply 
network of new energy vehicles, different nodes form a complete chain together. Due to factors 
such as the complexity of parts that have been defined, the structure of the supply chain is still 
very complex [9]. 

 

 
Fig. 1 New energy vehicle supply chain 

 

4. Existing problems in new energy vehicle supply chain inventory 
management  

4.1. Supply chain management thinking obviously affects the quality of 
inventory management 

Although many new energy vehicle enterprises have enhanced their understanding of the 
important role of supply chain management mode, they still lack good ideas of supply chain 
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management in the specific operation process, and can not build a good cooperative 
relationship. On the whole, they are still in a situation of independent governance. On the one 
hand, there is an imbalance in the cooperation mode of external supply chain management of 
new energy vehicle manufacturers. When new energy vehicle manufacturers cooperate and 
connect with other components in the supply chain, the overall relationship is not strategic and 
unified. Moreover, when it comes to building a supply network, it tends to focus on economic 
indicators as the main direction of development, and the overall goal is too narrow. On the other 
hand, there is serious departmentalism in the internal inventory management of new energy 
vehicle manufacturing enterprises. The idea of integration and the theory of unification 
between different departments and modules have not been effectively penetrated. For example, 
the R & D department will focus on product diversity, while the production functional 
department will want a single product, in order to reduce their own working hours, improve 
production efficiency. Because of the contradiction of objective, the quality of inventory 
management is affected. 

4.2. The information transmission efficiency is low 

Information sharing plays a connecting role in the process of supply chain logistics 
management. The way of information transmission in the supply chain of new energy vehicles 
is not perfect enough, which leads to low efficiency of information transmission among various 
links. The slow transmission of information will lead to a decrease in the transportation 
efficiency of goods, which is also a serious problem in this industry. First of all, the degree of 
information exchange between each link is not enough. The order information is not 
communicated in a timely manner between each link, which will lead to incomplete information 
and slow operation in the following links. Secondly, the next link does not know enough about 
the inventory situation of the previous link and does not make a comprehensive forecast in this 
aspect, which will lead to the inventory management of other nodes due to some uncertain 
reasons. In this way, due to the lack of timely information transmission, it will easily lead to 
problems in inventory management of some enterprises. 

4.3. Inventory control strategy is too simple, ignoring the factors of instability 

New energy vehicle enterprises currently use a wide variety of materials in the products 
produced by various business divisions, but the impact of each raw material on the production 
schedule is different. Many new energy vehicle enterprises use a unified inventory control 
strategy for each material, which does not reflect the stability of the material for supply and 
demand. Such inventory control strategies cannot reflect the uncertainty of supply and demand. 
Of course, in addition to the uncertainty of total demand, there are many other unstable factors, 
such as changes in vehicle distribution and demand, which will have a direct impact on vehicle 
inventory. At present, many enterprises lack of management of these unstable factors, resulting 
in inventory in short supply or overproduction and other situations. First of all, it is necessary 
to forecast the external demand and determine the consumption of raw materials, order time, 
order quantity and transportation time required by production by sales. Meanwhile, it is 
necessary to reasonably classify the inventory to facilitate the control of key points. 

5. New energy vehicle supply chain inventory management strategy 

5.1. Adopt multistage inventory management 

Multistage inventory management is more suitable for large-scale production and assembly 
enterprises, which are characterized by multiple distributors in the downstream and multiple 
suppliers in the upstream. The material flow of raw materials and finished products is larger 
than that of ordinary enterprises, and it will be the core enterprise to implement multistage 
inventory optimization and control [10]. These characteristics are in line with the current 
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situation of the new energy vehicle industry. Multistage inventory management involves many 
nodal enterprises in the upstream and downstream of the supply chain and many departments 
within the enterprise, which requires the cooperation between each nodal enterprise and 
various departments within the enterprise to enhance the sense of identity of multistage 
inventory management. First of all, we should make clear the direction, raise the multistage 
inventory management to the level of enterprise strategy, and formulate the rules of multistage 
inventory management. Secondly, it is necessary to do a good job in publicity and learning. It is 
necessary to strengthen the training and learning of upstream suppliers, various departments 
of manufacturing enterprises and downstream distributors, so that employees can actively 
accept the values and codes of conduct advocated by multistage inventory management. Finally, 
the degree of trust between the upstream and downstream node enterprises of the supply chain 
should be enhanced. The cooperative partners should fully trust each other, learn together, 
establish the consensus of all parties in the supply chain on multistage inventory management, 
and realize the effective upgrade of multistage inventory management in the automotive 
industry. 

5.2. Establish a scientific and efficient inventory management information 
management platform 

Take the ERP system or other software development system suitable for the enterprise, hire 
the supply chain product experts and consultants of the software company to evaluate and 
guide the enterprise situation, so that the system can be highly matched with the enterprise. On 
the basis of realizing the statistical function of the basic data of the material in and out of the 
warehouse, the suppliers are incorporated into the ERP system and the supplier platform is 
established to realize the information sharing and information synchronization among all 
enterprises in the whole supply chain. Suppliers in each link share timely the arrival and 
shortage of materials, the situation of non-conforming products and disposal opinions, the 
company's latest order material requirements, etc. Simplify material application process, 
reduce supplier preparation time, improve efficiency, reduce inventory. While new energy 
vehicle enterprises focus on their own development, they also help to improve the information 
management level of suppliers, which helps to improve the competitiveness of the whole 
supply chain. The application of information system can accelerate the information 
transmission of various departments within the enterprise, accelerate the logistics speed on 
the supply chain, make the material arrive at the enterprise accurately and quickly, and also 
help to effectively reduce the inventory. Through the synergistic effect of supply chain ERP 
management, it can further reduce the inventory of enterprises and improve the efficiency of 
capital use. 

5.3. Use big data to reduce inventory costs 

Using big data model, the automobile inventory data can be real-time monitoring and analysis, 
such as: data can be collected through GPS technology such as precisely know goods warehouse 
location, product information, etc., and then use these data to construct the mathematical model, 
thus the coordination mechanism and replenishment form optimization computation, 
effectively reduce inventory accounts for costs, reduce excess inventory to the greatest extent. 
In the era of big data, the amount of data is large and constantly changing, and it is difficult for 
traditional storage methods to meet the demand. Information storage can be realized through 
cloud storage and other network storage methods. System can be changed through the 
purchasing order, safety stock situation and demand relationship and the change of the data 
information such as maximum inventory setting calculation and analysis of accurate delivery 
of the goods time, distribution and distance information, effectively used in the inventory 
management, to improve the inventory structure, achieve the purpose of reduce inventory cost. 
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6. Conclusion 

In summary, new energy vehicles in China in the supply chain inventory management there are 
still many insufficient, each node cooperation strength is not strong, the lack of trust, low 
information transparency, the lack of the management of instability factors affect the efficiency 
of inventory management. In order to solve these problems, we can improve the multistage 
inventory strategy of each node in the supply chain and adopt the multistage inventory 
management strategy. In addition, the sustainable development of new energy vehicle supply 
chain can be promoted by establishing public information platform, strengthening information 
sharing among enterprises, integrating inventory and transportation with big data, and 
fundamentally reducing inventory cost. We believe that these strategies are also corresponding 
to the current environmental concepts. 
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