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Abstract. The current development of international trade is fraught with both 

challenges and opportunities. China is advocating for digital consumption and 

promoting the deep integration of digital upgrades and industrial transformation. 

Financial consumption. To better explore the external manifestations and internal 

synergies of financial consumption, this study uses the “entropy-coupling” model 

to examine financial consumption in Zhejiang Province, selecting dynamic panel 

data from 2019 to 2023 to explore its comprehensive development and internal 

coupling and synergy. Through analysis, it was found that: 1) From the compre-

hensive score, it was found that from the overall development trend of 2019-

2023; 2) From the analysis of the scores of each subsystem, it was found that the 

financial subsystem was mainly supported by indicators such as credit receipts 

and payments, deposit and loan balances, etc. Although the growth rate was rel-

atively slow, its trend was stable; the consumption subsystem was driven by in-

dicators such as residents’ income and consumption expenditure. After surpas-

sing the financial subsystem between 2020 and 2023; 3) From the coupling and 

coordination analysis, it was found that the financial consumption system in 

Zhejiang Province quickly rose from “severe imbalance” in 2019 to “high-quality 

coordination” in 2023, indicating that the interaction effect of the two subsystems 

continued to increase. 
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At present, the development of international trade is in an important stage of digital 
transformation. China has introduced a number of policy support, such as the “Work 
Plan to Support Beijing to Take the Lead in Piloting the WTO’s <E-Commerce Agree-
ment>. The plan emphasizes the connection with international high-standard economic 
and trade rules, and promotes trade and investment liberalization and facilitation as the 
key construction in the later stage, so as to better promote the innovative development 
of trade. The expansion of the function of the “single window” for international trade 
is an important dimension in digital transformation. Therefore, analyzing its global 

https://doi.org/10.2991/978-94-6239-604-3_9
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6239-604-3_9&domain=pdf


           81Research on Financial Consumption Based on the “Entropy-Coupling” …  

trade pattern and discussing it can effectively promote trade growth and deal with po-
tential problems in international trade (Ruan, 2024) [1]. Regarding financial consump-
tion research, Jiang (2024) said that consumer finance can promote household online 
shopping, and conducted a quantitative analysis of the promotion of household online 
shopping by consumer finance, and found that the development of consumer finance 
can promote the effective growth of household online shopping consumption [2]. Zhang 
(2022) used a retail financial company that was the first to try it out to conduct an 
experiment and found that consumer finance can promote economic growth [3]. Jia and 
Wang (2025) stated that ODR is a tool for e-commerce platforms to handle disputes, 
but its development limitations, such as imperfect standardization and intelligence, 
have resulted in slow progress and improper application in the development of the dig-
ital economy. Therefore, they proposed embedding intelligent technology and multi-
agent participation processes into ODR to promote the rapid development of the digital 
economy in the e- commerce economy [4]. 

In summary, the study found that while there is considerable research progress on 
financial consumption, there is a lack of comprehensive analysis of the integration of 
finance and consumption, and relatively little research focuses on the internal synergis-
tic development of financial consumption. Therefore, this study uses the “entropy-cou-
pling” model to explore financial consumption in Zhejiang Province, selecting data 
from 2019-2023 to better analyze the financial consumption situation in Zhejiang Prov-
ince, thereby better assessing the future comprehensive development and internal cou-
pling of financial consumption in Zhejiang Province, with the aim of contributing to 
the development of financial consumption and the digital economy in Zhejiang Prov-
ince. 

2 Research Area, Research Methods and Data Sources 

2.1 Study Area 

Zhejiang Province, a major manufacturing and economic powerhouse, will increasingly 
prioritize directing funds toward key links and weak areas of economic development 
while maintaining reasonably ample liquidity in its financial sector in 2024. In the con-
sumer sector, Zhejiang Province’s consumption strategy has shifted from a focus on 
scale expansion to a multi-dimensional development focused on efficiency and innova-
tion. The proportion of consumption in the service and digital sectors is gradually in-
creasing, and these two sectors are becoming the leading drivers of economic growth. 
Furthermore, the consumption structure is trending toward a development-oriented and 
enjoyment-oriented model. Regarding population, Zhejiang Province’s permanent pop-
ulation will reach 66.7 million at the end of 2024, a year-on-year increase of 0.65%. 
Overall, Zhejiang Province’s population is experiencing a growing “net inflow,” and 
the overall quality of its population is improving. However, against the backdrop of 
China’s aging population, Zhejiang Province also faces significant challenges. There-
fore, how to better serve the elderly and promote secondary employment for them re-
mains a pressing issue for Zhejiang Province. 
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2.2 Research Methods 

The study adopts the quantitative analysis method and the existing mature “entropy-
coupling” model for financial consumption analysis. 

Entropy method. The entropy method is an objective weighting evaluation method. 
It is often used in decision-making areas such as economic management, engineering 
decision-making, and public policy that require objective weighting. The entropy
method has the advantages of efficient calculation and strong objectivity. It can process 
multi-dimensional indicators in the application field and reduce human subjective
ideas. The entropy method usually maintains the basic principle that the greater the 
difference in indicators, the greater the weight [5]. The specific calculation steps of the 
entropy method are shown in (1)-(6). 

1. Calculate positive and negative indicators. Positive indicator: 

𝑋𝑋𝑖𝑖𝑖𝑖 =
𝑥𝑥𝑖𝑖𝑖𝑖−𝑚𝑚𝑖𝑖𝑚𝑚𝑥𝑥𝑖𝑖𝑖𝑖

𝑚𝑚𝑚𝑚𝑥𝑥𝑥𝑥𝑖𝑖𝑖𝑖−𝑚𝑚𝑖𝑖𝑚𝑚𝑥𝑥𝑖𝑖𝑖𝑖
 (1) 

Negative indicator: 

𝑋𝑋𝑖𝑖𝑖𝑖 =
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖𝑖𝑖 − 𝑚𝑚𝑖𝑖𝑖𝑖

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖𝑖𝑖 − 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖𝑖𝑖
 

(i represents the year, j represents the indicator number) 

2. Calculate the specific gravity: 

𝑝𝑝𝑖𝑖𝑖𝑖 =
𝑥𝑥𝑖𝑖𝑖𝑖

∑ 𝑥𝑥𝑖𝑖𝑖𝑖
𝑚𝑚
𝑖𝑖=1

 (2) 

3 Calculate information entropy: . 

𝑒𝑒𝑖𝑖 = −𝑘𝑘 ∑ 𝑝𝑝𝑖𝑖𝑖𝑖𝑚𝑚
𝑖𝑖=1 ln(𝑝𝑝𝑖𝑖𝑖𝑖) , 𝑘𝑘 = 𝑙𝑙𝑚𝑚𝑚𝑚 (3) 

(m represents the year, and this study takes 5) 

4 Calculate the information utility value: . 

5 Calculate the final weight: . 

𝑔𝑔𝑖𝑖 = 1 − 𝑒𝑒𝑖𝑖 (4) 

𝑤𝑤𝑖𝑖 =
𝑔𝑔𝑖𝑖

∑ 𝑔𝑔𝑖𝑖
𝑛𝑛
𝑖𝑖=1

 (5) 

6. Calculate the comprehensive score: 

𝑆𝑆𝑖𝑖𝑖𝑖= ∑ 𝑤𝑤𝑖𝑖𝑚𝑚
𝑖𝑖=1 *𝑝𝑝𝑖𝑖𝑖𝑖  (6) 

Coupling coordination model. The coupling coordination model can also be un-
derstood as a coupling model and a coordination model. Coupling in the model refers 
to the strength of the relationship between multiple systems. When the coupling value 
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is higher, it indicates that the dependence between multiple systems is stronger. Coor-
dination, on the other hand, reflects the mutual promotion effect in the development of 
systems [6]. Coupling coordination can better reflect the dependence and mutual pro-
motion relationship between systems through joint analysis. The calculation formulas 
of the coupling coordination model are as follows (7)-(8). 

𝐺𝐺 = [ 𝐶𝐶1×𝐶𝐶2
((𝐶𝐶1+𝐶𝐶2) 2)⁄ 2]

1 2⁄
 (7) 

𝐷𝐷 = √𝐺𝐺 × 𝑇𝑇,𝑇𝑇 = 𝛼𝛼𝐶𝐶1 + 𝛽𝛽𝐶𝐶2 (8) 

Note: G represents the coupling degree of the two systems, T represents the compre-
hensive evaluation value, C1 and C2 represent the financial subsystem. The compre-
hensive score of the consumption subsystem 𝛼𝛼represents the indicator weight of the 
financial subsystem, β represents the indicator weight of the consumption subsystem, 
and 𝛼𝛼 + 𝛽𝛽 = 1.D represents the coupling coordination degree, which ranges from
[0,1]. The larger the D value, the better the coupling coordination of the entire system. 

2.3 Data Source 

The data for this study are from the Zhejiang Provincial Statistical Yearbook, covering 
the period from 2018 to 2024. Simple regression analysis was used to supplement the 
small amount of missing data to ensure the integrity of the data. 

3 Research and Analysis 

3.1 Index System Construction and Comprehensive Score Analysis 

Construction of indicator system. Based on the availability, scientificity, rationality 
and operability of data, and drawing on the indicator system of relevant research [7-
10], we constructed the Zhejiang Province financial consumption evaluation indicator 
system shown in Table 1. Then, we put the data into formulas (1)-(7) to obtain Table 1 
and Fig.1. 

Table 1. Zhejiang Province Financial Consumption Evaluation Index System 

First-Level Indi-

cators 

Serial Num-

ber 
Secondary Indicators Unit Properties Weight 

X1 
RMB credit receipts and payments of financial institu-

tions 
100 million yuan Forward 6.37% 

X2 General budget revenue 100 million yuan Forward 8.19% 

finance X3 
Balance of deposits in RMB and foreign currencies of 

all financial institutions 
100 million yuan Forward 6.34% 

X4 Balance of currency loans of all financial institutions 100 million yuan Forward 6.32% 

X5 
Total number of employees in the financial sector in 

non-private  
10,000 people Forward 6.28% 



 

 

 

84             Y. Wu

X6 

X7 

Provincial GDP 

Domestic listed companies 

100 million yuan 

Home 

Forward 

Forward 

7.36% 

5.94% 

Y1 Per capita disposable income of all households Yuan Forward 6.58% 

Y2 Per capita consumption expenditure of all residents Yuan Forward 8.26% 

Y3 Every 100 households in rural areas own a car vehicle Forward 6.04% 

Consumption Y4 Engel coefficient % Negative 7.29% 

Y5 Average savings deposit balance Yuan Forward 7.57% 

Y6 Urban unemployment rate % Negative 12.02% 

Y7 Number of college students per thousand people people Forward 5.45% 

Comprehensive Analysis. An analysis of the comprehensive scores reveals that 
Zhejiang Province’s financial consumption score rose from an initial 0.0314 to 0.3717 
from 2019 to 2023, demonstrating significant improvements in both the financial and 
consumer sectors. The score growth can be further divided into four phases: 2019-2020, 
2020-2021, 2021-2022, and 2022-2023. Specifically, from 2019 to 2020, Zhejiang
Province’s financial consumption score rose from 0.0314 to 0.1758, a significant in-
crease. This phase marked the initial stages of financial consumption, with credit re-
ceipts and payments, deposit and loan balances in the financial sector, and residents’ 
income and consumer spending in the consumer sector contributing to the comprehen-
sive score. From 2020 to 2021, Zhejiang Province’s financial consumption score main-
tained a steady upward trend, initially demonstrating the synergy between the two ma-
jor systems of finance and consumption. From 2021 to 2022, Zhejiang Province’s fi-
nancial consumption score rose rapidly, with this period experiencing the largest in-
crease over the five-year period (2019-2023). During this period, indicators such as 
GDP in the financial sector, the number of listed companies, per capita consumer
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spending, and the number of university students per thousand people experienced
breakthrough growth. From 2022 to 2023, Zhejiang Province’s financial consumption 
score continued to rise, but the growth rate slowed, indicating that the development of 
financial consumption in Zhejiang Province has entered a plateau period. 

Fig. 1. Zhejiang Province Financial Consumption Score (2019-2023) 
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3.2 Subsystem Analysis 

As shown in Fig.2, the scores of the financial and consumer subsystems in Zhejiang 
Province exhibit the following development trends: In 2019, the consumer subsystem 
in Zhejiang Province was slightly lower than the financial subsystem; in 2020, the con-
sumer subsystem surpassed the financial subsystem; in 2021, the financial subsystem 
continued to rise, while the consumer subsystem stagnated; but in 2022, after the
COVID-19 pandemic ended, the consumer subsystem experienced explosive growth, 
surpassing the financial subsystem again; and in 2023, the consumer subsystem still far 
exceeded the financial subsystem. This study divides the interactive development of the 
financial and consumer subsystems in Zhejiang Province into two major stages: 2019-
2021 and 2021-2023. Specifically, from 2019 to 2021, the financial subsystem experi-
enced a rapid but then slowing growth. From 2019 to 2020, the financial subsystem 
enjoyed a dominant score. In 2021, the consumer subsystem began to catch up, narrow-
ing the gap, but then stagnated. During this period, the financial subsystem demon-
strated its sustained growth. From 2021 to 2023, the consumer subsystem continued to 
lead. Starting in 2021, the consumer subsystem began to significantly surpass the fi-
nancial subsystem, while the financial subsystem continued to grow at a steady pace, 
demonstrating its astonishing explosive power. The growth of the financial subsystem 
was driven by Zhejiang’s “digital finance” reforms, including the Hangzhou Interna-
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tional Fintech Center and innovations in private financial institutions. On the consumer 
side, Zhejiang’s “consumption upgrade” strategies, such as live e-commerce and the 
development of a new retail ecosystem, were particularly prominent after 2021, leading 
to explosive growth in the consumer subsystem’s score. 

Fig. 2. Financial Consumption Subsystem Scores in Zhejiang Province (2019-2023) 

3.3 Coupling Analysis 

Substituting the data into formulas (7)-(8), we obtain Table 2 and Fig.3. As shown in 
Table 2, it is found that the coupling and coordination of the two subsystems of financial 
consumption in Zhejiang Province experienced a development stage from imbalance to 
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coordination from 2019 to 2023. Specifically, the coupling and coordination of the two 
subsystems of financial consumption in Zhejiang Province was in a serious imbalance 
stage in 2019, and in the period from 2020 to 2023, the coupling and coordination of 
the two subsystems of financial consumption in Zhejiang Province was in a serious 
imbalance stage. As shown in Fig.3, in 2019, there was an imbalance problem with high 
coupling but too low coordination index, so that the coupling coordination degree was 
only 0.1, resulting in serious disorder; but in 2020, the coordination index and coupling 
degree began to rise together, and the system changed from the original serious disorder 
to barely coordinated; in 2021, the coordination index and coupling degree were further 
improved, and the collaborative development capability was further enhanced, from 
barely coordinated to primary coordination; in 2022, the coordination index and cou-
pling degree increased significantly, showing a qualitative leap, and the inter-system 
effect was significant, rising from primary coordination to good coordination; in 2023, 
the coordination index and coupling coordination degree were close to 1, and the two 
major systems of finance and consumption were highly coordinated, achieving high-
quality coordination. 

Table 2. Analysis of financial consumption coupling results in Zhejiang Province 

Year C value T value D value Level Degree 

2019 1 0.01 0.1 2 Severe disorder 
2020 0.991 0.26 0.508 6 Barely coordinated 
2021 0.94 0.439 0.643 7 Primary Coordination 
2022 0.998 0.784 0.885 9 Good coordination 
2023 1 0.99 0.995 10 High-quality coordination 
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Fig. 3. Financial consumption coupling coordination in Zhejiang Province 

4 Conclusion and Discussion 

This study mainly discovered the development of financial consumption in Zhejiang 
Province, and summarized it from the comprehensive score, subsystem score and cou-
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pling development: 1) Comprehensive score analysis found that the financial consump-
tion system in Zhejiang Province is relatively strong in terms of overall development 
trend, and the score showed a significant upward trend from 2019 to 2023, which just 
shows that the development quality of the integration of the two systems is constantly 
improving ; 2) Analysis of the development of each subsystem found that for the finan-
cial subsystem, it is mainly supported by indicators such as credit receipts and pay-
ments, deposit and loan balances, etc. Although the growth rate is relatively slow, its 
trend is stable, while the consumption subsystem is driven by indicators such as resi-
dents’ income and consumption expenditure. The growth momentum in the second half 
is rapid, and after surpassing the financial subsystem, its advantage will gradually ex-
pand, reflecting the vitality of the consumer; 3) Coupling and synergy analysis found 
that it quickly upgraded from “severe imbalance” in 2019 to “high-quality coordina-
tion” in 2023, indicating that the interactive effect of the two subsystems is constantly 
increasing, and a virtuous circle of coordinated development has gradually formed. 

Based on existing research findings, the overall financial consumption in Zhejiang 
Province is currently showing a positive development trend, and an analysis of its in-
ternal subsystems found that its consumption score far exceeds the financial score. 
Therefore, with the help of the existing digital economy, AI technology, etc., Zhejiang 
Province will continue to strengthen its consumption development. Relying on
Zhejiang’s live e-commerce, improving the new retail ecology and other series of
Zhejiang’s “consumption upgrade” strategies, we will better implement e-commerce 
economy, ecological marketing and other strategies to better strengthen the develop-
ment of financial consumption in Zhejiang Province. 

Although this study analyzes the current financial consumption in Zhejiang Province 
and predicts the future development trend of financial consumption in Zhejiang Prov-
ince, the research method used in this study is single, does not pay attention to people’s 
subjective feelings, and uses secondary data such as statistical yearbooks for analysis. 
Overall, there is insufficient attention to practicality. Therefore, more subjective factors 
can be added and more data sources can be explored in future research. 
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