
Ⅰ. Introduction

In recent years, with the rapid development of 
new energy technologies in China. New energy 
vehicles have shown inflationary growth in the past 
three years, and power batteries are the heart of 
new energy vehicles and equipment. According to 
the calculation of power batteries' service life from 
four to six years, 530,000 tons of decommissioned 
power batteries will be generated in 2022.

Power batteries will enter the peak period of 
scrapping. China’s power battery industry suffers 
from a disorderly recycling system, lack of 
recycling standards, low recycling efficiency, and 
other pain points. It is urgent to establish an 
efficient and sustainable battery supply chain 
recycling system.

Ⅱ. Background

The Ministry of Industry and Information 
Technology (“MIIT”) issued the White Paper on 
China’s Blockchain Industry 2018 (the “White 
Paper”), stating that the BlockChain will develop 
in-depth in many industries. The supply chain will 
be a specific application area of the BlockChain. 
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The interconnection of supply chain members can 
improve the regulatory efficiency and improve the 
supply chain’s recycling management level. The 
application of blockchain in the supply chain can 
effectively solve power battery recycling, trust, and 
supervision. However, it also increases supply chain 
operating costs. This research implements a new 
supply chain management by designing a closed- 
loop supply chain network for power batteries 
adopted by the blockchain. System dynamics as a 
research method to verify the adoption of 
blockchain to optimize the supply chain and its 
feasibility.

Ⅲ. Results and Conclusion

First of all, it introduces the relevant research 
background and the previous research results, 
clarifies the research direction and significance, and 
gives the research framework and methods. 
Blockchain, closed-loop supply chain, corporate 
social responsibility, consumer behavior theory, and 
other related theories are the theoretical basis for 
follow-up research. The characteristics of the 
traditional power battery closed-loop supply chain in 
China are described. Based on the qualitative 
analysis of the characteristics of blockchain and its 
role in the supply chain, a closed-loop supply chain 
network for power batteries based on blockchain is 
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established. The advantages of adopting a power 
battery supply chain under blockchain are explained.

Secondly, considering that the adoption of 
blockchain will increase supply chain costs and the 
ability to regulate the black market, the network 
structure of the new power battery closed-loop 
supply chain is analyzed from the whole system by 
using the theory of system dynamics. Based on the 
causality analysis of the operator’s willingness 
subsystem, consumer’s willingness subsystem, and 
retailer’s willingness subsystem, a power battery 
closed-loop supply chain model based on system 
dynamics theory is constructed. The preliminary 
simulation of the model is carried out by Vensim 
software.

The results show that blockchain can improve the 
recycling efficiency of waste batteries, improve 
operators’ income, and enhance consumer awareness 
of recycling. The market gradually eliminates the 
black market because of the use of blockchain. The 
results show that operators dominate the investment 
in blockchain construction. The government needs to 
dominate and strengthen the publicity and guidance 
to the public. The operators should control the 
punishment on illegal retailers, information 
transparency, and the proportion of blockchain 
construction investment between 40% and 60% to 
achieve the best results.

The network of power battery recycling based on 
the blockchain provides a reference for the adoption 
of blockchain in the supply chain, enriches the 
theory of supply chain management to some extent, 
and provides a practical reference value for the 
innovation and development of the power battery 
supply chain in China. 
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