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Abstract—Based on the panel data of 31 China’s provinces and cities, depending on discussing the
significance of the coordination development of the financial industry and the logistics industry, the entropy
method and the coupling coordination degree model were used to empirically analyze the dynamic coupling
development of China's financial industry and logistics industry. Empirical analysis shows that during the
sample period, the coordination development level of China's logistics industry and the financial industry had
achieved a transition from overall disorder to overall coordination, but there was still a large potential for
improvement. The level of coupling and coordination development was east-central-west declining trend in

three steps. Guangdong was the province with the highest level of coupling and coordination development.
Tibet, Qinghai, Ningxia, Hainan, and Tianjin were the provinces and cities with the lowest level of coupling

and coordination development.

1 Introduction

When the wheel of history has entered the second decade
of the 21st century, China's financial institutions have
entered a period of the new normal development. With the
increasing trend of deposit financing and the rapid
development of Internet finance, the low-cost funds of
domestic commercial banks continue to be diverged. At
the same time, as the reform entered the deep-water zone,
a large number of foreign banks poured into the country,
and private banks began to appear. Internet finance
business launched an impact on traditional finance. Bank
profit margins were significantly narrowed, and off-
balance-sheet activities risks increased sharply. Under the
circumstances, the competition among commercial banks
has become fierce, and the scope of traditional financing
business has become a red sea. Therefore, it has become
the consensus and development direction of more and
more commercial banks to improve their own innovation
capabilities and explore financial innovation products with
high risk premiums. At the same time, China's logistics
industry has entered a new stage of medium to high speed
growth of about 10% after experiencing a high growth
stage of 20% during 1990-2000 and 15% during 2001-
2010. At present, the logistics industry has fully entered
the red sea era. The profit margins of basic logistics
businesses such as warchousing and transportation are
declining. The logistics industry is also in urgent need of
finding a new profit growth point. The theory of industrial
integration points out the direction for the development of
the financial industry and logistics industry. Promoting the

coupling and coordination development of the financial
industry and the logistics industry can solve the problems
they are facing, and ultimately bring about a win-win
result.

2 Literature Review

Analyzed the significance of the coupling and
coordination development of the financial industry and the
logistics industry from a theoretical perspective. Zhu
Hanmin (2003) pointed out that the development of the
financial industry has a guarantee, support, supervision,
and promotion effect on the development of modern
logistics. The financial industry and modern logistics
should interact and develop with information as a link. [}
Liu Xiaochun and Peng Zhizhong (2009) pointed out that
the coupling and coordination development of the
financial industry and the logistics industry promoted the
birth of the logistics financial business, thereby creating a
new profit growth point for the financial industry and the
logistics industry, and also provides a new solution for the
financing problems of small and medium-sized enterprises.
2 Liu Yetian and Peng Zhizhong (2009) pointed out that
the coordination development of the financial industry and
the logistics industry has positive significance in reducing
logistics service costs, improving logistics service quality,
optimizing financial risk control, and helping to solve the
financing difficulties of small and medium-sized
enterprises. [

Used the econometric model to test whether there is a
coordination development relationship between finance
and logistics. Li Xinguang and Zhang Yongqi (2013) used
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the SVAR model and other econometric models to
empirically analyze the coordination development of
finance and logistics in Fujian Province, and found that the
development level of the insurance industry and the scale
of the financial industry are both Granger reasons for the
development level of the logistics industry. At the same
time, the impact of insurance industry and the scale of
financial development on the development level of the
logistics industry has to go through a short period of
incubation and then, it will have a positive impact on the
logistics industry. ™ Chen Ling (2014) used the VAR
model to study the financial data and logistics data of
Henan Province from 1993 to 2012 and found that
increasing the financial breadth can have a long-term
positive effect on the logistics industry. The logistics
industry will restrict financial breadth and financial depth
in a short term, but it will produce promotion in the long
run. B

To measure the level of coupling and coordination
development, Zhang Jianjun and Zhao Qilan (2018)
adopted a dynamic coupling coordination degree model
method based on entropy weights and found that the
coordination between China's logistics industry and the
financial industry has undergone a process of change from
incoordination to barely coordination to coordination. [©
Chu Xuejian and Qian Sainan (2019) found that the level
of coupling coordination between China's logistics
industry and the financial industry has been rising
continuously based on the method of coupling
coordination degree and gray correlation degree and has
undergone a state change from disorder to good
coordination. Railway operation mileage, the number of
people employed in the logistics industry, the input-output
ratio of the logistics industry, the scale of social financing,
and the loan-to-deposit ratio are key factors in the
interaction between the logistics industry and the financial
industry. 7]

To sum up, scholars have done many researches on
finance and financial coupling and coordination
development and have achieved fruitful results. But there
are also some shortcomings. The innovation of this
research is mainly reflected in two aspects. The first is to
construct a financial subsystem evaluation system from
the three dimensions of scale, structure, and efficiency.
The financial scale is expressed in terms of stock
transaction volume, FIR, and insurance depth to ensure the
financial subsystem evaluation system more complete, and
its measurement results are more reflective of China’s
level of coupling and coordination development of the
financial industry and the logistics industry. The second is
to use the panel data of 31 provinces and cities across the
country to measure the level of coupling and coordination
development of the financial industry and the logistics
industry, while previous scholars mostly used time series
data.

3The Coupling and Coordination
Development Status of China's Financial
Industry and Logistics Industry

Referred to the practices of most scholars such as Li
Xinguang, Zhang Yonggqi (2013) and Chen Ling (2014) [4-
Bl we selected the added value of transportation
warehousing and the postal industry and the volume of
goods turnover as the measurement indicators from the
two dimensions of supply and demand. Indicators are used
as measurement indicators for the logistics industry.
Financial correlation rate and financial structure were
selected as the measurement indicators of the financial
industry from the three dimensions of scale, efficiency,
and structure. The financial structure indicators were
based on the practice of Liu Guanchun (2017) Bl The
index weights of financial subsystem and logistics
subsystem adopt entropy weight method as the value
method.

Adopting entropy method as the weight value method
requires 6 calculation steps. The first step is to use the
linear proportional transformation method (positive

indicator) to standardize the data to eliminate the
«  _ _ Xijt

dimension X . The second step is to calculate

Ht T MAXx;
the i-th evaluation object under the j-#4 indicator in year ¢:
X*
YVijt = 5=z In step 3, calculate the entropy of
Xiz1 Zt=2004 Xijt
the J-th index value: Ej =

_m 2 XE 004 Yije Inyje. In step 4, calculate
the difference coefficient of the j-th index: G; = 1 — Ej.
Gy
2:}5=1 G].
The last step is to calculate the comprehensive
development level of a subsystem of the i-#4 provinces and

cities in year ¢: L;; = Z?zl W, X{je.

The indicators of China's financial subsystem and
logistics subsystem, the year-end RMB deposit and loan
balances and GDP data of financial institutions in various
provinces and cities were derived from the statistical
yearbooks of various provinces and cities. The stock
transactions were from the “China Securities and Futures
Statistical Yearbook”, the data on the number of
employees in the transportation warehousing and postal
industry came from the “China Statistical Yearbook”. The
rest of the data were obtained from the data query section
of the official website of the National Bureau of Statistics.

After substituting these relative data, the development
level evaluation system of China's financial and logistics
industry was obtained as shown in Table 1.

According to the researches of Zhang Jianjun, Zhao
Qilan (2018), Chu Xuejian and Qian Sainan (2019) [6H7],
the measurement model of the coupling degree between
China’s financial industry and logistics industry is: C =

2 WF
2\,(W+F)2'
W represents the development level of the logistics
subsystem. F represents the development level of the
financial subsystem. C represents the degree of coupling

between the logistics subsystem and the financial
subsystem, and the value range is [0, 1].

In step 5, calculate the weight of the index j: W; =
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Tablel. The development level evaluation system of China’s

financial and logistics industry

Subsystem  Criteria layer Indicator level weight
Transportation warehousing and postal industry added value 0.166
Logistics (hundred million yuan) :
demand Transportation freight volume 0.167
Logisti Freight ton-kilometers 0.162
OIStIcs Transportation warehousing and postal industry fixed asset
subsystem ' e POt 0.166
Logistics investment (hundred million yuan)
;’f"l‘“ Mileage 0.170
. Transportation warchousing and postal industry employees 0169
(person) .
Financial Financial interrelations ratio 0.216
1 Insurance depth 0.161
seale Stock transactions /GDP 0.200
Financial Financial
subsystem N 3 Loan /Deposit 0.218
structure
Financial Financial structure= Stock transactions /Loan 0.205
efficiency

In order to avoid the extreme situation of false
evaluation results when the values of W and F are small at
the same time, and considering the growth and evolution
levels of the two subsystems, a coupling coordination
degree model is constructed: T=aW+BF ; D=
YCxT

T represents the comprehensive evaluation indicator of
the financial and logistics subsystems, a and [ are

respectively undetermined coefficients, with a value of 0.5.

D represents the degree of coupling and coordination
between the financial subsystem and the logistics
subsystem, and the value range is [0, 1]. Refer to Table 2
for the classification standard of coupling coordination

degree.
Table2. standard on the coupling and coordination degree
classification of China’s financial industry and logistics
industry
Coordination ~ Coordination ~ Coordination ~ Coordination ~ Coordination  Coordination
range degree range degree range degree
[0, 0.1) Extreme [0.4, 0.5) Slightly [0.8, 0.9) High
disorder disorder coordination
[0.1, 0.2) Serious [0.5, 0.6) Barely [0.9, 1) Extreme
disorder coordination coordination
[0.2, 0.3) Moderate [0.6, 0.7) Low
disorder coordination
03 04) Low disorder 07 08) Moderate

After substituting the data of logistics subsystem and
financial subsystem into the coupling coordination degree
model, Table 3 is obtained.

According to the analysis, we found that, firstly, the
level of the coordination development of China’s logistics
industry and financial industry has made great progress in
the past ten years. During the sample period, the degree of
coupling and coordination between the logistics industry
and the financial industry has continued to grow,
achieving a transition from overall disorder to overall
coordination. However, the coordination development
level of China's logistics industry and financial industry is
still at a low level. As of 2017, most provinces and cities
across the country are still at a barely coordination
development level, and even Hainan and Ningxia are still
in a state of low disorder which means that there is still
much potential in the level of coupling and coordination
development of the financial industry and the logistics
industry.

Secondly, the coordination development level of
China's logistics industry and financial industry shows a
declining trend from east-middle-west. The degree of
coupling and coordination in the eastern provinces and
cities is mostly at a low level of coordination development,
the degree of coupling and coordination in the central
provinces and cities is mainly at the level of barely
coordination, and in the western region is uneven.

Table3.  The coupling and coordination development level of

China's financial industry and logistics industry
2004 2008 2010 2012 2013 2014 2015 2016 2017

Beijing 0.387 0.445 0.469 0.507 0.517 0.538 0.617 0.551 0.558
Tianjin 0.412 0.382 0.447 0.454 0.429 0.447 0.458 0.446 0.448
Hebei 0.425 0.467 0.515 0.538 0.553 0.570 0.593 0.589 0.606
Liaoning 0.440 0.484 0.510 0.531 0.548 0.565 0.573 0.567 0.569
Shanghai 0.450 0.517 0.537 0.540 0.544 0.569 0.642 0.592 0.601
Jiangsu 0.452 0.501 0.537 0.560 0.578 0.597 0.628 0.616 0.624

Zhejiang 0.447 0.515 0.567 0.577 0.590 0.612 0.689 0.655 0.655
Fujian 0.381 0.447 0.482 0.500 0.518 0.538 0.573 0.567 0.577

Shandong | 0467 | 0544 | 0575 | 0591 | 058 | 0598 | 0628 | 0623 | 0643
Guangdong | 0481 | 0532 | 0570 | 0585 | 0617 | 0641 | 0673 | 0672 | 0692
Hainan | 0278 | 0291 | 0320 | 0342 | 0348 | 0373 | 0407 | 0388 | 0385
East | 0420 | 0466 | 0503 | 0520 | 0530 | 0550 | 0589 | 0570 | 0578
Shanxi | 0428 | 0436 | 0486 | 0495 | 0501 | 0512 | 0542 | 0530 | 0534
Jilim | 0385 | 0408 | 0415 | 0424 | 0429 | 0445 | 0476 | 0469 | 0474
HC"";‘@““ 0408 | 0426 | 0447 | 0449 | 04ss | 0475 | 0516 | 0504 | 0.506
Anhui | 0399 | 0472 | 0499 | 0531 | 0561 | 0382 | 0604 | 0593 | 0602
Jiangxi 0.384 0.426 0.453 0.460 0.477 0.494 0.513 0.516 0.521
Henan | 0445 | 0493 | 0521 | 0537 | 0540 | 055 | 0585 | 038 | 0597
Hubei | 0427 | 0472 | 0495 | 0508 | 0528 | 0549 | 0589 | 0586 | 0591
Hunan 0415 0.462 0.506 0.519 0.524 0.538 0.566 0.555 0.558
Middle | 0411 | 0452 | 0478 | 049 | 0302 | 0519 | 0549 | 0542 | 0548
Neimeng | 0406 | 0454 | 0491 | 0524 | 0527 | 0545 | 0557 | 0554 | 0567
Guangxi | 0374 | 0424 | 046l | 0482 | 0513 | 0502 | 0521 | 0523 | 0533

Chongging | 0.361 0.431 0.462 0.474 0.494 0.510 0.536 0.530 0.540
Sichuan 0.426 0.484 0.525 0.543 0.561 0.585 0.618 0.613 0.619
Guizhou 0.350 0.412 0.448 0.469 0.488 0.506 0.530 0.526 0.543
Yunnan 0.432 0.453 0.482 0.483 0.501 0.521 0.547 0.554 0.574

Tibet 0.258 0.275 0.309 0.329 0.333 0.352 0.407 0.409 0.423
Shaanxi 0.388 0.433 0.464 0.476 0.491 0.510 0.543 0.534 0.538
Gansu 0.354 0.387 0.408 0.434 0.448 0.474 0.500 0.508 0.517

Qinghai 0.296 0.325 0.346 0.364 0.377 0.391 0.412 0.417 0.433
Ningxia 0.271 0.312 0.336 0.368 0.364 0.377 0.387 0.391 0.389
Xinjiang 0.378 0.411 0.429 0.455 0.472 0.494 0.535 0.508 0.541

West 0.358 0.400 0.430 0.450 0.464 0.480 0.508 0.506 0.518
Whole

0.394 0.437 0.468 0.485 0.497 0.515 0.547 0.538 0.547
country

Thirdly, Guangdong is the province with the highest
level of coupling and coordination development of China's
logistics industry and financial industry. Since 2013,
Guangdong has been in a state of moderately degree
between the logistics industry and the financial industry
for four consecutive years. Its degree has been increasing
year by year. There are several reasons for this situation.
First, with the strong support of governments at all levels.
Governments at all levels in Guangdong Province have
successively issued the "Guangdong Province Modern
Logistics Development Plan (2016-2020)", “Guangzhou
City's Implementation Opinions on Promoting the
Development of Supply Chain Finance”, “Opinions on
Promoting the Development of Shenzhen Supply Chain
Finance” and a series of documents have strongly
supported the development of supply chain finance,
logistics finance and other businesses. Furthermore,
Guangdong’s economy is developed, with a large number
of manufacturing centers such as Shekou, Dongguan, and
Foshan. In addition, Guangdong’s third-party logistics is
relatively developed, so there are huge Logistics
development needs and the demand for providing logistics
value-added services. Otherwise, Shenzhen is the
vanguard of China's reform and opening up. New financial
formats such as supply chain finance have developed very
early and are showing an increasingly development trend.
The Shenzhen Development Bank began to provide “1+N”
supply chain financial services as early as 2003 and issued
a supporting management system such as the
“Administrative Measures for the Establishment of
Branch Trade Finance Business Institutions”. After being
acquired by Ping’an company, it launched the “Orange e-
platform”, closely linked to all links in the trade process
and provided powerful financing service payments for
upstream and downstream customers in the industry chain.
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Fourthly, Tibet, Qinghai, Ningxia, Hainan, and Tianjin
are the provinces with the lowest level of coupling and
coordination development of China’s logistics industry
and financial industry. We believe that the main reason
lies in the unbalanced development of logistics subsystems
and financial subsystems in these provinces and cities. If
the ratio of the development level of the logistics
subsystem W to the development level F of the financial
subsystem is used to measure the leading or lagging degree
of the logistics subsystem relative to the financial
subsystem, when the ratio is greater than 1, the logistics
subsystem is ahead of the financial subsystem. When the
ratio is less than 1, the opposite is true and the ratio is equal
to 1, which means the two develop simultaneously.
Through calculations, we can know that the logistics
subsystems of Tibet, Qinghai, Ningxia, Hainan, and
Tianjin are far ahead of the development of the financial
subsystem.

4 Conclusions and Suggestions

4.1 Making new policies for eastern region

Through empirical analysis, it can be clarified that the
policies formulated after 2008 have played a positive role
in improving the coordination development of China's
financial industry and logistics industry. The eastern
region is the region with the highest level of coordination
development between the financial industry and the
logistics industry in China. The coordination development
level of the financial industry and logistics industry in
Shanghai, Zhejiang, Jiangsu, Guangdong and other
provinces and cities has entered a low level of
coordination. Therefore, it is necessary to comb and
summarize systematically on the “Medium and Long-term
Plan for the Development of the Logistics Industry (2014-
2020)”, “Guiding Opinions of the General Office of the
State Council on Actively Promoting Supply Chain
Innovation and Application”, and “Guangzhou City’s
Implementation Opinions on Promoting the Development
of Supply Chain Finance” and other documents, and then
combined with the current economic operating
environment, targeted new policies to further improve the
coordination development of China’s financial industry
and logistics industry.

4.2 Differentiate to solve the problem of
coordination development of financial industry
and logistics industry in various regions

The level of coupling and coordination development of the
financial industry and the logistics industry in various
areas is inconsistent, and the reasons is also inconsistent,
which need to be treated differently. Due to differences in
geographic factors, industrial support and leading
industries, the development level of logistics subsystems
in Tibet, Qinghai, Ningxia, Hainan, and Tianjin is much
higher than that of financial subsystems. Therefore, it is
necessary to improve the coordination development level
of these two industries in areas above mentioned. It has to
accelerate the development of the logistics industry. on the

contrary, for Shandong, Liaoning, Shaanxi and other
provinces and cities, the development of the financial
subsystem needs to be accelerated.

4.3 Constructing a horizontal coordination

mechanism between provinces

The core of the idea of unbalanced development is to first
realize the priority development of a certain area, and then
drive the development of the late-developing areas
through the developed areas. At present, the level of
coordination development of the financial industry and
logistics industry in eastern China is higher than that in
other regions. The coordination development level of the
financial industry and logistics industry in Jiangsu,
Zhejiang, Guangdong and other provinces has entered a
low-level coordination stage, so it is necessary to establish
build a horizontal coordination mechanism among the
provinces to strengthen the strategic interaction of the
eastern, central and western provinces, to promote the free
flow of financial and logistics elements between provinces.
Furthermore, sufficient using the radiation and driving
capabilities of provinces with high levels of coupling and
coordination development such as Zhejiang and
Guangdong, forming the good mutual promotion situation
in the eastern region drive the central and western regions,
and the central and western regions vigorously catch up
the eastern region.

4.4 Focusing on solving the problem of the
coordination development of the financial
industry and the logistics industry in
disadvantaged areas

To improve the level of coupling and coordination
development level of China’s financial industry and
logistics industry, we must pay special attention to and
treat weak areas such as Hainan, Tianjin, Qinghai, Ningxia,
and Tibet. Specifically, the following measures can be
taken. One is to use provinces with high levels of coupling
and coordination development of financial and logistics
industries such as Guangdong, Zhejiang, and Sichuan as
benchmarks to learn from the advanced experience and
excellent practices of these provinces. The second is to
take advantage of the “One Road” initiative, the
construction of China (Hainan) Free Trade Pilot Zone and
other policies. The third is to establish an inter-provincial
horizontal coordination mechanism with neighboring
provinces such as Guangdong to guide the financial and
logistics resources of these well-developed regions to
Hainan, Tianjin, Qinghai, Ningxia, Tibet and other regions.
The fourth is to provide convenience in business
innovation, enterprise introduction, and talent introduction.
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