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In recent years, the rapid development of digital inclusive finance in China has affected 
many aspects of social development, especially economic development, which has a good 
driving force. At the same time, the development of the fishery economy has been 
challenged by many aspects, and digital inclusive finance may inject new development 
momentum into the development of the fishery economy. Using the digital financial 
inclusion index and relevant data on the fishery economic development of 31 provinces, 
autonomous regions, and municipalities in China from 2013 to 2020, this paper 
empirically analyzes the impact of digital financial inclusion on provincial fishery 
economic development through the dual fixed effect panel data econometric model of 
controlled region and time. The main conclusions are as follows: The benchmark 
regression results show that digital inclusive finance can positively promote the 
development of the fishery economy at the significance level of 1%, and the digital 
development degree of digital inclusive finance also has a significant role in promoting 
the development of the fishery economy. After the endogeneity test of the system GMM 
model and a series of robustness tests, the model results are still significant. The results 
of the moderating effect model show that technological innovation plays a positive 
moderating role in the impact of digital inclusive finance on the development of the 
fishery economy, while the upgrading of the industrial structure plays an inhibitory role. 
Based on the results of the β convergence model, it can be found that there is no 
convergence in the level of fishery economic development among provinces. The 
development of digital inclusive finance will play a greater role in promoting areas with 
better fisheries and economic development, thus widening the development gap between 
regions. Finally, the paper discusses the effect of the conclusion and the improvement, 
which is of reference significance for the coordinated development of the fishery 
economy based on finance between regions. 

INTRODUCTION 

In recent years, China’s economy has developed rapidly. 
Faced with changes in the global economy and new chal
lenges at home and abroad,1 China has gradually sought 
higher-quality development and put forward the concept 
of high-quality development.2 Economic development is 
reflected in all aspects, and agriculture is one of them. 
Agriculture has always been an industry that China at
taches great importance to, and fishery is an important 

part of agriculture. Its development plays an important role 
in the overall development level of agriculture, and at the 
same time, the development of fishery also promotes the 
progress of rural revitalization.3 In recent years, China’s 
fishery economy has developed significantly.4 Figure 1 
shows the change in China’s total fishery output value in 
the ten years from 2014 to 2023, as released by the National 
Bureau of Statistics of China. It can be seen that the total 
fishery output value has been rising in the past ten years, 
indicating that China’s fishery economy is also rising. How
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Figure 1. Total output value of fishery in China (billion         
Yuan)  

ever, with the deepening of economic globalization and re
gional economic integration, fishery development is also 
facing some challenges, and the connection between fish
ery and national strategic interests is getting closer and 
closer.5 Therefore, while the absolute value of the total out
put value of the fishery economy is increasing, it is more 
important to find new driving forces to stimulate the de
velopment advantages and competitiveness of the fishery 
economy. 

With the evolution of the global economic situation, the 
digital economy has gradually become a central field and 
gradually deepened and expanded its intersection with dif
ferent fields.6 Digital finance is the product of this inter
section. Digital finance is an emerging industrial form that 
integrates advanced digital technology with financial ser
vices,7 and it endows traditional finance with digital trans
formation through the digital economy. As the inclusion 
of digital finance gradually puts forward, the rapid devel
opment of China’s digital finance has affected many as
pects of social and economic development.8 In recent years, 
China’s economy has transformed from the traditional re
source-based economic growth model to the technological 
innovation-oriented economic growth model.9 The emer
gence of digital financial inclusion will undoubtedly pro
mote this transformation. With the widespread adoption of 
mobile payment platforms, mobile payment platforms have 
become more efficient and convenient, and the integra
tion of fintech with various fields has improved productiv
ity and innovation and promoted economic growth.10 From 
the data in Figure 2, from 2013 to 2020, The provincial av
erage of China’s digital inclusive finance index is rising, in
dicating that China’s digital inclusive finance is developing 
well. Combined with the data in Figure 1, there seems to 
be a correlation between digital financial inclusion and the 
growth of the fishery economy. Due to the challenges faced 
by the development of the fishery industry, digital inclusive 
finance may provide new development momentum. Then, 
can digital inclusive finance promote the development of 
the fishery economy? What is the mechanism of its influ
ence? This is exactly the work to be studied in this paper. 

The innovations of this paper are as follows: First, it 
links the emerging digital inclusive finance with fishery de
velopment and explores the new driving force of fishery de

Figure 2. Provincial average of China’s Digital      
Financial Inclusion Index    

velopment. As far as we know, this is one of the few studies 
that have applied digital inclusive finance to fishery devel
opment. Second, the role of the digital economy is high
lighted in the study, and the impact of the digital level of 
finance on the development of fisheries is explored. At the 
same time, this paper has some shortcomings. The influ
ence mechanism of digital inclusive finance on fishery de
velopment is not deeply discussed in this paper, which is 
the future improvement of this paper. 

The overall framework of this paper is as follows: this 
part is the introduction to the whole paper, introducing the 
relevant background and leading to the work done in this 
paper; the second part puts forward the research hypoth
esis of this paper through the review of relevant literature 
and the sorting out of theoretical research; the third part 
selects relevant data and builds the econometric model; the 
fourth part analyzes the model results; the fifth part sum
marizes the conclusion of the whole paper and makes a dis
cussion. 

LITERATURE REVIEW AND RESEARCH HYPOTHESIS 

LITERATURE REVIEW 

At this stage, studies on the relationship between digital in
clusive finance and the development of fishery economy are 
relatively scarce. Previous studies mainly focus on the im
pact of digital inclusive finance and the influencing factors 
of the development of fishery economy. 

On the one hand, studies on the impact of digital inclu
sive finance on the development of the fishery economy are 
still relatively lacking for the time being. However, some 
scholars have studied the impact of digital inclusive finance 
on agricultural development and found that the inclusion 
of digital finance has brought new opportunities for the de
velopment of agriculture, rural areas, and farmers (Kun S 
et al.,2022).11 Among which, the analysis based on China’s 
situation mainly includes: On the one hand, improving 
agricultural green total factor productivity (AGTFP) is the 
key to achieving sustainable agricultural development and 
enabling agricultural modernization, and the development 
of digital inclusive finance has a direct promoting effect on 
local AGTFP (Li R et al.,2024; Li H et al.,2023).12,13 On the 
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other hand, digital finance can reduce information asym
metry and farmers’ financing costs, thus reducing financing 
difficulty and expensive financing costs and ensuring the 
smooth progress of agricultural production by timely lend
ing. The agricultural activities of farmers are directly re
flected in the regional agricultural GDP, which means that 
the extensive development of digital finance will promote 
the development of the agricultural industry (Su X & Chen 
H,2021).14 In addition, digital finance can significantly im
prove the agricultural productivity of large-scale farmers 
(Tang Yu, 2022).15 Digital finance also plays a key role in 
solving agricultural enterprises’ investment and financing 
challenges (Shao F et al.,2024).16 

On the other hand, scholars around the world have found 
some factors affecting the development of the fishery econ
omy based on the data of different countries, mainly in
cluding: First, environmental factors have always been con
sidered as important factors affecting the development of 
the fishery economy (Long C et al.,2022),17 among which 
social and environmental problems such as climate change, 
pollution and habitat destruction have posed severe chal
lenges to the development of fishery economy (Moore T 
N,2017).18 In particular, climate change and its impact on 
fishery is a key issue facing fishery countries (Suh & 
Pomeroy R,2020),19 while the Marine environment is the 
material basis for the survival and development of fishery 
resources, and the change of the Marine environment af
fects the fishery economy (Yang L et al.,2022).20 Studies 
from Europe have found that ocean changes have a certain 
impact on the development of European fisheries (Anony
mous, 2014).21 As an important part of the fishery econ
omy, Marine fisheries will be subject to the positive mutual 
promotion effect of fishermen’s fishery investment (Xu 
B,2024).22 Ramczyk M (2017) introduced the research re
sults on the impact of lake water pollution on fishery econ
omy.23 Second, based on relevant data from China, scholars 
found that greenhouse gas emissions in China showed an 
inverted U-shaped relationship with the total output value 
of Marine fisheries (Yidan X et al.,2023),24 and Marine en
vironmental pollution in China’s coastal areas and trade of 
aquatic products had an inhibitory effect on Marine fish
ery economy (Fan L et al.,2022).25 The input capacity of the 
fishery economy is significantly higher than the output ca
pacity of the fishery economy. The driving effect of fishery 
economic input ability on fishery economic output ability 
is from strong to weak. The speed gradually decreases (Yu 
L et al.,2020).26 Third, some scholars have noticed and dis
cussed the issues related to fishery economic management 
in the development of fishery (Anderson G L,2020; W. C 
& R. G M,2017),27,28 in which improving fishery economic 
performance is a common management goal. Studies have 
found that acquiring economic information will affect the 
economic performance of fisheries (Pascoe S et al.,2019).29 

Some scholars have explored the relevant factors affecting 
the development efficiency of fisheries from the perspective 
of environmental constraints and proposed relevant coun
termeasures (Zheng L et al.,2019).30 Some scholars made 
early attempts to incorporate capital and investment theory 
into fishery economics, which has a certain reference value 

for managing the fishery economy (Clark W C & Munro R 
G, 2017).31 

In addition, with the development of science and tech
nology, scholars have gradually noticed the impact of 
emerging science and technology on the development of 
the fishery economy and have done relevant research. The 
main research results include the following: On the one 
hand, marine remote sensing technology can realize long-
term, large-scale, and high-precision synchronous moni
toring of marine information. Therefore, more and more 
applications have been applied to the research of fishery 
distribution and fishery environment monitoring, which 
plays an important role in fishery development (Peng B, 
2019).32 On the other hand, informatization is a dynamic 
development process of using information technology to 
promote information exchange and knowledge sharing in 
all aspects of social life, which is crucial to the development 
of fisheries (Jianyue J & Yanming L,2021).33 

To sum up, scholars have explored some influencing fac
tors of fishery development, most focusing on Marine fish
ery development. At the same time, some scholars have 
noticed the role of digital inclusive finance in agricultural 
development, but there is still a lack of research on the 
impact of digital inclusive finance on fishery development. 
The research in this paper can make up for this gap to a cer
tain extent. 

RESEARCH HYPOTHESIS： THE IMPACT OF DIGITAL 
FINANCIAL INCLUSION ON THE DEVELOPMENT OF THE 
FISHERY ECONOMY 

This paper studies the situation of China, so this part 
mainly focuses on the research results based on the situa
tion of China. Studies on the impact of digital inclusive fi
nance on the development of the fishery economy are still 
lacking at this stage, but existing studies have shown that 
the rapid development of digital technology has brought 
new opportunities for agricultural development (Cao L & 
Wang G,2024).34 The digital economy is important in pro
moting the high-quality and sustainable development of 
the Marine fishery economy (Jiang Y et al.,2024).35 With 
the development of the digital economy, digital finance 
comes into being. The emergence of digital finance has in
troduced innovative methods and solutions to the chal
lenges in agricultural development (Jiang Y et al.,2024).36 

With the continuous development of digital finance, the 
concept of inclusive finance is gradually receiving more at
tention. Inclusive finance and digital finance go hand in 
hand, helping to strengthen agricultural activities (Zubair 
M M. 2024),37 which makes more and more scholars com
bine digital financial inclusion with agricultural develop
ment for research. Especially in the context of digital agri
cultural development, digital financial inclusion plays a 
more prominent role. Digital agricultural methods and 
other technological improvements must be combined with 
financial technology as a key path. The tradeoff between 
resource use and profitability can be reduced, thus sup
porting the development of sustainable agricultural models 
(Sharma A et al.,2024).38 Research finds that digital finan
cial inclusion can significantly promote high-quality agri
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cultural development and enhance the resilience of agricul
tural economic development (Feng J & Wang Y,2024; Gao Q 
& Sun M,2024),39,40 and digital inclusive finance can break 
financial barriers and promote the green development of 
rural agriculture (Guo J et al.,2024).41 As an important part 
of the agricultural economy, the emergence of digital inclu
sive finance also brings new opportunities for fishery de
velopment. Existing studies have found that the inclusive 
reform of rural finance in the eastern coastal areas can pro
mote the fishery economy (Wu Y et al.,2020).42 However, 
no scholars have systematically studied whether digital in
clusive finance can affect the development of the fishery 
economy. According to the existing research results, we can 
speculate that there is a certain relationship between dig
ital financial inclusion and the development of the fish
ery economy. Therefore, based on existing theoretical facts, 
this paper proposes the following hypothesis: 

Hypothesis 1(H1): Digital financial inclusion can pro
mote the development of China’s fishery economy 

RESEARCH HYPOTHESIS： THE REGULATORY EFFECT OF 
INDUSTRIAL STRUCTURE UPGRADING IN DIGITAL 
INCLUSIVE FINANCE ON THE DEVELOPMENT OF THE 
FISHERY ECONOMY 

With the continuous development of the economy, the up
grading and adjustment of industrial structure has increas
ingly become the focus of economic development of various 
countries (YangC et al.,2024).43 The change in industrial 
structure will profoundly impact national economic growth 
(Krüger J J, 2008),44 and many aspects influence the up
grading of industrial structure. The development of finance 
has a certain impact on upgrading industrial structure 
(Yuan M et al.,2024).45 Previous studies have shown that 
the development of green finance can significantly promote 
the upgrading of industrial structures (Xu T et al.,2024).46 

As a new financial service model, digital finance can sig
nificantly promote the upgrading of industrial structure (Li 
W et al.,2024; Shen H et al.,2024).47,48 As the inclusion of 
digital finance is gradually mentioned, scholars have found 
that digital inclusive finance positively impacts the opti
mization and rationalization of industrial structure (Fei L et 
al.,2022).49 The upgrading of industrial structure also plays 
a certain role in the development of the fishery economy, 
which can play an intermediary effect in the impact of fi
nancial development on the growth of the Marine fishery 
economy (Meng Z et al.,2024).50 Based on the review of 
relevant theories, digital inclusive finance can promote the 
upgrading of industrial structure, which in turn has an im
pact on the development of the fishery economy. Thus, this 
paper proposes the following hypotheses: 

Hypothesis 2(H2): Industrial structure upgrading plays a 
moderating role in the impact of digital financial inclusion 
on the development of China’s fishery economy 

Figure 3. Theoretical research framework    

RESEARCH HYPOTHESIS： THE REGULATORY ROLE OF 
TECHNOLOGICAL INNOVATION IN DIGITAL INCLUSIVE 
FINANCE ON THE DEVELOPMENT OF THE FISHERY 
ECONOMY 

Digital finance and technological innovation are an impor
tant part of the high-quality development of China’s econ
omy (Wang W & Dong Y,2024),51 although it is widely 
recognized that digital finance itself is the product of tech
nological innovation. However, the development of finance 
will also promote technological progress (Xinyue W & Qing 
W,2021),52 and digital finance can promote technological 
innovation by providing alternative capital sources (Mou 
Y,2024; Chen W et al.,2024),53,54 especially innovation in 
digital technology (He Q & Jiang H,2024).55 The regulatory 
role of technological innovation in digital financial inclu
sion on developing the fishery economy can be discussed 
from two perspectives. On the one hand, developing digital 
inclusive finance will promote technological innovation, 
and existing studies have found that digital inclusive fi
nance will significantly promote regional green technolog
ical innovation (Sun H et al.,2024).56 On the other hand, 
technological innovation will play an intermediary role in 
promoting agricultural development through digital inclu
sive finance (HONG L J & ZHOU J J,2024).57 Based on the 
review of relevant research results, digital financial inclu
sion promotes technological innovation, affecting agricul
tural development. Therefore, this paper proposes the fol
lowing hypotheses: 

Hypothesis 3(H3): Technological progress plays a mod
erating role in the impact of digital financial inclusion on 
the development of China’s fishery economy 

Figure 3 represents the theoretical analysis framework of 
this paper based on the above research hypotheses. 

RESEARCH DESIGN 

DATA SOURCE 

The data used in this paper are macro data, and the data 
on digital inclusive finance comes from the Digital Inclusive 
Finance Index (2011-2020) released by the Digital Finance 
Research Center of Peking University. This index has com
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piled 31 provinces (municipalities directly under the Cen
tral Government, autonomous regions, and leagues) and 
337 cities at or above the prefecture level in mainland 
China. Based on the overall data availability and scientific, 
the digital inclusive financial index of about 2,800 counties 
(county-level cities, flags, municipal districts, etc., referred 
to as “counties”), this paper selects provincial data from 
2013 to 2020 for research. 

The data used for fishery development and related vari
ables come from the China Statistical Yearbook issued by 
the National Bureau of Statistics of China and the local 
statistical yearbooks of relevant years issued by various 
provinces. The statistical yearbook contains the total out
put value of the fishery, the added value of three industries, 
population characteristics, resource statistics, and other 
data, which provide data support for the research in this pa
per. A total of 8 years of data from 2013 to 2020 are selected 
for the study. 

VARIABLE SELECTION AND DESCRIPTIVE STATISTICS： 
EXPLAINED VARIABLES 

The explained variable in this paper is the development 
level of fishery in China’s provinces. To measure this devel
opment level, this paper adopts the calculation method of 
location entropy, which reflects the competitive advantage 
of an industry in a certain region.58 This paper adopts loca
tion entropy to measure the development level of fishery in 
various provinces, and its calculation formula is shown in 
formula (1). 

Where,  represents the fishery location entropy of 
the province in year j,  is the total fishery output value 
of province i in year j,  is the total agricultural, forestry, 
animal husbandry and fishery output value of province  in 
year j,  is the total fishery output value of China in year j, 

 is the total agricultural, forestry, animal husbandry and 
fishery output value of China in year j. 

VARIABLE SELECTION AND DESCRIPTIVE STATISTICS：
CORE EXPLANATORY VARIABLES 

The core explanatory variable of this paper is the Digital fi
nancial inclusion index. The Peking University Digital Fi
nancial Inclusion Index includes the general index of digital 
financial inclusion. Based on the general index, the index 
of coverage breadth, use depth, and digitization degree of 
digital financial inclusion are also compiled from different 
dimensions. As well as sub-indexes of payment, insurance, 
monetary fund, credit service, investment, credit, etc. This 
paper selects the total index of digital inclusive finance and 
the degree of digitalization as the core explanatory vari
ables of this paper to discuss the impact of digital inclusive 
finance on the development of fisheries and emphasizes the 
role of digital development. In this paper, the total digital 
financial inclusion index and the digital degree are divided 
by 100 to introduce the model. 

VARIABLE SELECTION AND DESCRIPTIVE STATISTICS： 
MODERATOR VARIABLES 

In order to study the relevant mechanism of the impact of 
digital inclusive finance on the development of the fishery 
industry, this paper selected the adjustment variables from 
the two perspectives of industrial structure upgrading and 
technological innovation. Many scholars have different al
gorithms for the measurement of industrial structure, and 
this paper uses the ratio of the added value of tertiary in
dustry to the added value of secondary industry for mea
surement. For the measurement of technological innova
tion, this paper adopts the ratio of the number of 
authorized patent applications and the number of accepted 
patent applications of each province in the current year and 
multiplies it by 100, that is, the proportion of successful 
patent application authorization (%) to measure technolog
ical innovation. 

VARIABLE SELECTION AND DESCRIPTIVE STATISTICS： 
CONTROL VARIABLES 

According to Cobb-Douglas production function, output 
will be affected by capital, labor, and other factors, and 
economists often believe that government intervention, 
consumption, and other factors will affect economic devel
opment. Therefore, based on the production function and 
related theories, this paper combines relevant existing the
oretical studies. Population density (person/square kilome
ter), urban registered unemployment rate (%), retail price 
index of aquatic products (last year =100), general budget 
expenditure of local finance (100 million yuan), and con
sumption level were selected as control variables. Popula
tion density and urban registered unemployment rate re
flected the labor factor. Local general budget expenditure 
reflected the capital factor and government intervention 
factor. The retail price and consumption level of aquatic 
products reflects the influence of consumption. Among 
them, consumption level is measured by the ratio of per 
capita consumption expenditure to per capita GDP. Mean
while, in order to eliminate dimensional differences be
tween data, logarithmic processing of population density 
and local general fiscal expenditure is introduced into the 
model, and the retail price index of aquatic products is di
vided by 100 to introduce the model. 

DESCRIPTIVE STATISTICS OF VARIABLES 

Table 1 shows the descriptive statistics of the variables used 
in this paper. Among them, the minimum value of the loca
tion entropy of the fishery economy is only 0.007, while the 
maximum value is 3.487, indicating that there is a large gap 
between the location entropy of different regions in differ
ent years. For the index of digital inclusive finance, there 
is a large difference between different regions, whether the 
total index or the degree of digitalization. Most of the con
trol variables also have large differences. The minimum 
value of population density is 2.64, and the maximum value 
is 3925; the gap between the registered urban unemploy
ment rate is small, with a minimum value of 1.2 and a max
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Table 1. Variable names and descriptive statistics      

Variable name 
Variable 
symbol 

Mean 
Standard 
deviation 

Min Max 

Fisheries Total Output Location Entropy Fishery 0.896 0.919 0.007 3.487 

Digital Financial Inclusion General Index DIF 252.833 68.760 115.1 431.928 

Digitization index Digital 340.298 63.426 217.93 462.228 

Technological innovation Tech 55.166 10.214 25.081 83.451 

Upgrading of industrial structure UI 1.402 0.735 0.604 5.244 

Population density PD 458.398 703.328 2.64 3925 

Urban registered unemployment rate UR 3.204 0.633 1.2 4.6 

Retail price index of aquatic products RPA 102.630 2.425 95.9 108.5 

Local general budgetary fiscal 
expenditures 

LGF 5384.654 2931.608 922.48 17430.79 

Consumption level Consume 0.323 0.047 0.216 0.458 

imum value of 4.6; the retail price index of aquatic prod
ucts is between 95 and 110; and the minimum value of the 
general budget expenditure of local finance is 922.48. The 
maximum value is 17,430.79, indicating that different re
gions have different levels of government financial support. 
The minimum value of consumption level is 0.216, and the 
maximum value is 0.458, with a certain gap. 

MODEL CONSTRUCTION: BASELINE REGRESSION MODEL 

In this paper, the benchmark regression to examine the im
pact of digital financial inclusion on the development of 
China’s provincial fishery economy is constructed as for
mula (2). Since the used data are panel data, the use of 
the random effect model and fixed effect model is selected 
through the Hausman test during the empirical test. 

Where  is the explained variable,  is the intercept term, 
 and  is the coefficient to be estimated,  is the core 

explanatory variable,  is the control variable, and  is the 
random disturbance term. After the Hausman test, if the 
model chooses the fixed effect, the dual fixed effect model 
is used; that is, the individual and time are controlled, and 
the individual and time fixed effect terms  are introduced 
into the model. 

MODEL CONSTRUCTION: MODERATING EFFECT MODEL 

In order to study the regulatory role of technological in
novation and industrial structure upgrading in the impact 
of digital inclusive finance on the development of fishery 
economy, this paper constructs a moderating effect model 
and introduces interactive terms into the benchmark re
gression, as shown in formula (3). 

Where  is the regulating variable, and  is the in
teraction term between the core explanatory variable and 
the regulating variable. To prevent collinearity, the vari
ables are decentralized when calculating the interaction 
term, and other models are set in accordance with the base

line regression. At this time, the main concern is the posi
tive and negative and the significance of the coefficient . 

MODEL CONSTRUCTION: Β CONVERGENCE MODEL 

The calculation of spatial or regional economic conver
gence process is an important part of econometrics (Kosfeld 
R & Lauridsen J,2004).59 To test the impact of digital in
clusive finance on the convergence of regional fishery eco
nomic development, this paper introduces a convergence 
model for testing, and its model is set as follows: 

Where  is the lag of the explained variable of the first 
order,  is the lag of the core explanatory variable of 
the first order,  is the interaction of the ex
plained variable of the first order and the core explanatory 
variable of the first order,  and  is the parameter to be 
estimated,  is the lag of the control variable of the first 
period, other definitions are the same as above. (4) is the 
general  convergence model, that is, the model without in
troducing explanatory variables. Inter-regional fishery eco
nomic development convergence can be judged according 
to the positive and negative values . If the value  is 
significantly negative, it indicates that there is convergence 
of inter-regional economic development. In model (5), the 
convergence of explanatory variables is introduced. 

According to the positive and negative coefficient of the 
interaction term , theconvergence impact of digital in
clusive finance on the development of the regional fishery 
economy can be judged to be significantly negative. It 
shows that digital inclusive finance will promote the con
vergence of the development of the inter-regional fishery 
economy; on the contrary, it will inhibit the convergence. 

CORRELATION ANALYSIS 

Table 2 shows the Pearson correlation test results among 
the main explained variables, core explanatory variables 
and moderating variables. The correlation coefficients and 
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Table 2. Pearson correlation test    

Fishery DIF/100 Digital/100 Tech UI 

Fishery 1 

DIF/100 0.2642*** 1 

Digital/100 0.0486 0.7572*** 1 

Tech 0.1637*** 0.3446*** 0.3273*** 1 

UI -0.0333 0.3737*** 0.2093*** 0.0718 1 

Note: *** indicates significant at 1% significance level 

significance in the table show that the correlation coeffi
cients among most variables are significant at the signif
icance level of 1%, indicating that there is a strong cor
relation between the main variables. However, the specific 
influence relationship needs to be further tested by the 
econometric model. 

EMPIRICAL RESULTS AND ANALYSIS 

THE IMPACT OF DIGITAL FINANCIAL INCLUSION ON THE 
DEVELOPMENT OF THE FISHERY ECONOMY 

Table 3 is the result of baseline regression, columns (1) and 
(2) in the table are the result of the impact of digital fi
nancial inclusion on the development of the fishery econ
omy, columns (3) and (4) are the result of the impact of 
digital degree on the development of fishery economy, and 
columns (1) and (3) are the result of the model without 
adding control variables. Columns (2) and (4) are the results 
after the addition of control variables. The Hausman test 
is significant at the selected significance level, indicating 
that it is appropriate to select a fixed-effect model. From 
the coefficient, whether the control variables are added or 
not, digital inclusive finance and the degree of digitization 
positively impact the development of the fishery economy 
at the significance level of 1%. It shows that the develop
ment of digital inclusive finance and digitalization can pro
mote the development level of the fishery economy in each 
province, and hypothesis 1 is verified. 

In addition, some control variables will also have a sig
nificant impact on the development level of the fishery 
economy. Unemployment will inhibit the development level 
of the fishery economy in each province at the significance 
level of 5%, and the general budget expenditure of local fi
nance will promote the development of the fishery econ
omy at the significance level of 1%, which is basically con
sistent with the situation shown by the Cobb-Douglas 
production function. Population density and consumption 
level will have a positive impact on the development of the 
fishery economy, but the result is not significant. This re
sult is consistent with most previous studies. The result of 
the model can provide a reference for the countermeasures 
to promote the development of the fishery economy from 
the perspective of digital finance. 

RESULTS OF THE ENDOGENEITY TEST AND ROBUSTNESS 
TEST 

To solve the possible result bias caused by the endogeneity 
problem, this paper uses the system generalized moment 
estimation method (SYS-GMM) to conduct the endogeneity 
test and introduces the one-stage lag of the explained vari
able into the model as the explanatory variable. The results 
are shown in columns (1) and (2) of Table 4. Columns (1) 
and (2) in the table are the endogenous test results of the 
total index of digital inclusive finance and the degree of 
digitization, respectively. From the results of column (1) in 
the table, the P value of AR(1) is less than 0.1, and a P 
value of AR(2) is greater than 0.1, indicating that the model 
setting can avoid residual autocorrelation. The P values of 
the Sargan test and Hansen test are both greater than 0.1, 
and the null hypothesis cannot be rejected, indicating that 
there is no over-recognition of instrumental variables and 
the model construction is effective. The results in column 
(2) of the table show that the P value of AR(1) is less than 
0.1, and that of AR(2) is greater than 0.1, indicating that 
the model setting can avoid residual autocorrelation. The 
results of the Sargan and Hansen tests show no over-recog
nition of instrumental variables, so the model construc
tion is correct. In addition, the correlation coefficients are 
also significant, so the robustness test results show that the 
construction of the benchmark regression model is basi
cally correct. 

After the endogenous test, a robustness test is needed 
to further verify the robustness of the model. This paper 
carries out the robustness test from two perspectives: First, 
change the measure of explained variables, replace the total 
output value of agriculture, forestry, husbandry, and fishery 
in the formula of location entropy with the added value of 
primary industry, and calculate the changed explained vari
able Fishery_C; The second is to replace the core explana
tory variables and use the lag of the core explanatory vari
ables to set the model. The results of the robustness test 
are shown in columns (3) to (6) of Table 4. From the results 
of the Hausman test, it is correct to choose the fixed effect 
model, and columns (3) and (4) are the results after replac
ing the explained variables. At this time, the total index of 
digital inclusive finance and the degree of digitalization are 
still at the significance level of 1% and positively promote 
the development of the fishery economy. Columns (5) and 
(6) are the results after changing the core explanatory vari
ables, and the results show that the total digital financial 
inclusion index and the one-stage lag of the digitalization 
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Table 3. Baseline regression results (N=248)     

Fishery Fishery Fishery Fishery 

（1） （2） （3） （4） 

Fixed effect Fixed effect Fixed effect Fixed effect 

DIF/100 
0.301*** 

（0.065） 
0.246*** 

（0.067） 

Digital/100 
0.089*** 

（0.023） 
0.082*** 

(0.023) 

ln(PD) 
0.124 
（0.212） 

0.268 
(0.209) 

UR 
-0.035** 

（0.015） 
-0.029* 

(0.015) 

RPA/100 
-0.075 
（0.228） 

-0.134 
(0.227) 

ln(LGF) 
0.223*** 

（0.077） 
0.249*** 

(0.076) 

Consume 
0.211 
（0.305） 

0.251 
(0.306) 

Constant term 
-1.835* 

（1.056） 
-2.589** 

(1.048) 

Time-fixed effect Controlled Controlled 

Individual fixation effect Controlled Controlled 

R2 0.4371 0.3009 0.0209 0.2692 

F test 3.21*** 3.78*** 2.36** 3.76*** 

Hausman test 22.49*** 22.03*** 5.01* 14.55** 

Note: ***, ** and * indicate significant at the significance level of 1%, 5% and 10% respectively, and the reports in () are standard errors. 

degree have a positive impact on the development of fish
eries at the significance level of 1%. The results of robust
ness test show that the construction of baseline regression 
is robust. 

ADJUSTMENT EFFECT ANALYSIS 

Table 5 shows the model results of the regulatory effect. 
Columns (1) and (2) in the table show the regulatory effect 
of technological innovation. The results in column (1) show 
that the interaction item between technological innovation 
and digital inclusive finance positively affects the develop
ment of the fishery economy at the significance level of 
5%. In other words, technological innovation plays a posi
tive regulating role in the impact of digital inclusive finance 
on the development of fishery economy. The interaction 
item between technological innovation and digitalization 
level in column (2) is significant at the significance level of 
1%, indicating that technological innovation plays a posi
tive regulating role in the impact of digital inclusive finance 
digitalization degree on the development of fishery econ
omy. Therefore, hypothesis 3 is confirmed. This result is 
also consistent with the effect of technology on economic 
growth in economic growth theory. 

In the table, columns (3) and (4) are the results of the 
adjustment effect of industrial structure upgrading, column 
(3) is the adjustment effect of industrial structure upgrad
ing on the total index of digital inclusive finance, and col
umn (4) is the adjustment effect of industrial structure 

upgrading on the digitalization degree of digital inclusive 
finance, and the interaction terms of the two columns are 
significantly negative at the significance level of 1%. This 
indicates that the upgrading of industrial structure plays a 
negative regulating role in the impact of digital inclusive 
finance on the development of fishery economy, that is to 
say, the upgrading of industrial structure will inhibit the 
promoting role of digital inclusive finance on the develop
ment of fishery economy. It may be because this paper fo
cuses on upgrading the industrial structure to increase the 
proportion of the tertiary industry, which itself is unfavor
able to the primary industry. Which is consistent with the 
research conclusion of Bo W et al. (2021). This study be
lieves that the progressive evolution of industrial structure 
is unfavorable to the development of fishery economy,60 

which verifies the results of the regulatory effect in this pa
per. Based on this result, hypothesis 2 is proved. 

ANALYSIS OF REGIONAL ECONOMIC CONVERGENCE 

Table 6 shows the model results of β convergence. The first 
is β convergence result, and the lag coefficient of loca
tion entropy of fishery economy is positive at the signifi
cance level of 1%, indicating that there is no convergence 
of fishery economic development level among provinces. 
Columns (2) and (3) are conditional β convergence results 
after adding the total index of digital inclusive finance and 
the degree of digitalization. From the perspective of the co
efficient of the interaction term, the coefficient of the in
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Table 4. Results of endogeneity test and robustness test        

Fishery Fishery Fishery_C Fishery_C Fishery Fishery 

（1） （2） （3） （4） （5） （6） 

SYS-GMM SYS-GMM Fixed effect Fixed effect Fixed effect Fixed effect 

DIF/100 
0.126** 

（0.058） 
0.272*** 

（0.072） 

Digital/100 
0.045* 

（0.026） 
0.082*** 

（0.024） 

L. DIF/100 
0.258*** 

(0.077) 

L. Digital/100 
0.097*** 

(0.023) 

L.Fishery 
0.989*** 

(0.019) 
1.043*** 

（0.025） 

Control variable Controlled Controlled Controlled Controlled Controlled Controlled 

Observed value 248 248 248 248 217 217 

AR(1) 0.015 0.016 

AR(2) 0.372 0.317 

Sargan test 0.199 0.952 

Hansen test 0.885 0.857 

Time-fixed effect Controlled Controlled Controlled Controlled 

Individual fixation effect Controlled Controlled Controlled Controlled 

R2 0.2959 0.2941 0.3092 0.2782 

F test 4.33*** 4.05*** 3.22*** 3.8*** 

Hausman test 24.94*** 13.39** 15.51*** 10.79* 

Note: ***, **, and * are significant at the significance level of 1%, 5%, and 10%, respectively. The standard error is reported in (), and the P-value is reported in AR (1), AR (2), Sargan 
test, and Hansen test. 

teraction term of the two models is positive at the signif
icance level of 1%, indicating that whether it is the total 
index of digital inclusive finance or the degree of digitaliza
tion, the development of digital inclusive finance will widen 
the gap in the development of fishery economy among re
gions, that is to say, digital inclusive finance will play a 
more obvious role in promoting the development of regions 
with a higher level of fishery development. This conclusion 
can provide a reference for the coordinated development of 
an inter-regional fishery economy based on a financial per
spective. 

CONCLUSION AND DISCUSSION 

CONCLUSION 

This paper uses the panel data of 31 provinces, municipal
ities, and autonomous regions in China during a total of 
8 years from 2013 to 2020, to empirically analyze the im
pact of digital financial inclusion on the development of the 
fishery economy, and mainly draws the following conclu
sions: 

First of all, the benchmark regression results show that 
the development of digital inclusive finance will signifi
cantly promote the development of regional fishery econ
omy, whether in terms of the total index level or the degree 
of digital development, and some control variables selected 

based on the Cobb-Douglas production function will also 
have an impact on the development of fishery economy. 
After the robustness and endogeneity tests of the system 
GMM model, the results are still significant, indicating that 
the model results are credible. 

Secondly, the moderating effect model shows that tech
nological innovation plays a positive moderating role in 
the impact of digital inclusive finance on the development 
of the fishery economy, while the upgrading of industrial 
structure is not conducive to the promotion of digital in
clusive finance on the development of the fishery economy, 
and the upgrading of industrial structure plays a negative 
moderating role in its impact. 

Finally, the results of the general β convergence model 
show that there is no convergence in the development of 
fishery economy among provinces and regions, that is to 
say, the development level of fishery economy in various re
gions is gradually expanding, while the conditional β con
vergence model shows that digital inclusive finance has a 
greater role in promoting regions with higher development 
level of fishery economy. Therefore, the development of 
digital inclusive finance will widen the gap in the develop
ment level of the fishery economy in different regions. 
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Table 5. Results of adjustment effect (N=248)      

Fishery Fishery Fishery Fishery 

（1） （2） （3） （4） 

Fixed effect Fixed effect Fixed effect Fixed effect 

DIF/100 
0.176*** 

（0.066） 
0.299*** 

（0.068） 

Digital/100 
0.077*** 

（0.022） 
0.103*** 

（0.023） 

Tech 
0.001 
（0.001） 

-0.0002 
（0.001） 

Tech×DIF/100 
0.0039** 

（0.0008） 

Tech×Digital/100 
0.0027*** 

（0.001） 

UI 
-0.006 
（0.045） 

-0.025 
（0.043） 

UI×DIF/100 
-0.025*** 

（0.009） 

UI×Digital/100 
-0.025*** 

（0.009） 

Control variable Controlled Controlled Controlled Controlled 

Time-fixed effect Controlled Controlled Controlled Controlled 

Individual fixation effect Controlled Controlled Controlled Controlled 

R2 0.3040 0.2759 0.3076 0.2546 

F test 5.02*** 4.43*** 4.13*** 4.31*** 

Hausman test 21.65*** 14.62** 53.86*** 16.7** 

Note: ***, ** and * indicate significant at the significance level of 1%, 5% and 10% respectively, and the reports in () are standard errors 

Table 6. β test results (N=217)     

Fishery Fishery Fishery 

（1） （2） （3） 

Fixed effect Fixed effect Fixed effect 

L.Fishery 
0.800*** 

(0.068) 
0.617*** 

(0.074) 
0.648*** 

(0.076) 

L.DIF/100×L.Fishery 
0.030*** 

(0.006) 

L.Digital/100×L.Fishery 
0.021*** 

(0.076) 

Control variable Controlled Controlled 

Time-fixed effect Controlled Controlled Controlled 

Individual fixation effect Controlled Controlled Controlled 

R2 0.9969 0.9947 0.9700 

F test 20.85*** 15.48*** 14.05*** 

Hausman test 9.62*** 30.51*** 21.25*** 

Note: ***, ** and * indicate significant at the significance level of 1%, 5% and 10% respectively, and the reports in () are standard errors 

DISCUSSION 

The research conclusions of this paper can provide valuable 
conclusions for solving the problem of provincial fishery 
economic development in China. Past scholars rarely paid 
attention to the correlation between digital inclusive fi

nance and fishery economic development. This paper ver
ifies the impact of digital inclusive finance on fishery eco
nomic development through an econometric model. 
Provinces and regions can look for new ideas to develop 
fisheries from the perspective of digital finance. 
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On the one hand, it is necessary to continue vigorously 
promoting the development of the fishery economy and 
protecting natural fishery resources.61 And strengthen co
operation and exchanges among different regions. All lo
calities can build a coordinated development system ac
cording to local conditions, learn from each other, and 
jointly promote the development of the fishery economy. 
On the other hand, digital financial inclusion can provide 
various support for developing the fishery economy, such 
as technological innovation, financial support for technical 
facilities, etc., which provides more possibilities for devel
oping the fishery industry. Therefore, it is necessary to con
tinue to promote the development of digital inclusive fi
nance in various places, and relevant policy subsidies can 
be formulated, and financial education can be carried out. 

There is still room for improvement in this study. The 
mechanism of digital inclusive finance affecting the devel
opment of fishery economies is a complex issue, and it has 
not been deeply discussed in this paper. In the future, with 
the discovery of new research, the mechanism can be more 
perfect so that digital inclusive finance can be better ap
plied to the development of fishery economies. 
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