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Abstract

The recycling and utilization of power batteries, as an important link in the sustainable
development of the new energy industry, is of great significance for achieving the "dual
carbon" goal. According to the estimation of the service life of the power battery from 4 to 8
years, new energy vehicle power batteries installed on a large scale in China around 2017
have entered a period of recycling and increasing production in 2023. The arrival of a
large-scale battery retirement wave has made it urgent to improve the power battery recycling
and utilization system. There are two main ways to recycle retired power batteries:
regeneration and echelon utilization. Compared to recycling, echelon the use of retired power
batteries can extend their service life and fully utilize their remaining value. In the process of
echelon utilization, due to the influence of factors such as opaque battery information, the
cascade utilization of retired batteries has not yet made great progress. Therefore, starting
from the technical characteristics of blockchain information sharing and immutability of data,
this article studies how to achieve blockchain empowerment in the field of retired power
battery echelon utilization by segmenting the internal and external competition scenarios of
tiered products. The main research content is as follows.

Aiming at the problem of considering the internal competition of echelon products under
the empowerment of blockchain technology, firstly, game models were constructed before and
after technology empowerment, consisting of authorized processors and battery manufacturers,
based on whether blockchain technology was introduced. Subsequently, by comparing the
optimal decision-making in the two scenarios, the influence of the introduction of blockchain
technology on the operation decision of battery manufacturers and the adoption decision of
blockchain technology is studied. The research results indicate that: (1)the introduction of
blockchain by battery manufacturers will encourage them to increase the guaranteed
wholesale and retail prices of two types of tiered products; (2)The participation of battery
manufacturers in decision-making depends on the cost of introducing blockchain technology.
When the cost of introducing blockchain technology is too high, battery manufacturers do not
have the motivation to participate in blockchain; (3)The introduction of blockchain
technology contributes to social welfare and consumer surplus growth.

In order to consider the external competition of echelon products under the
empowerment of blockchain technology, firstly, based on the quality-price competition

between new products and remanufactured products in the terminal consumer market, a game
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model composed of echelon processors and new product manufacturers is constructed. Then,
on this basis, the blockchain technology introduction strategy and market competition strategy
of relevant members are discussed. Finally, by comparing two scenarios, it can be concluded
that: (1)the introduction of blockchain technology will motivate tier processors to improve the
quality and price level of tier products, but whether the quality level of new products is
improved depends on the marginal cost of quality investment and the production cost of new
products. Only when the production cost of new products is low and the quality investment
cost is moderate, new product manufacturers have the motivation to improve product quality.
When the quality investment cost is too high, new product manufacturers are more inclined to
choose conservative market strategies. (2)The introduction of blockchain technology by tier
processors does not necessarily harm the profits of new product manufacturers. When the
production cost of new products is high and the quality investment cost is moderate, new
product manufacturers can also benefit from the introduction of blockchain. (3)In the case of
quality price competition with similar new product manufacturers, whether tier processors can
benefit from the introduction of blockchain technology mainly depends on the investment cost
of product quality and blockchain investment.

This article takes the practical difficulties faced by the echelon utilization of retired
power batteries as the starting point. By integrating blockchain technology with the echelon
utilization of retired power batteries, it specifically studies the impact of blockchain
technology on the operational decisions of relevant manufacturers and the optimal conditions
for introducing blockchain technology. To a certain extent, the research results provide a new
perspective for the theoretical exploration of the combination of blockchain technology and

power battery management, and have certain reference significance.
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