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Abstract 
Based on the quarterly data from 2015 to 2021, this paper analyzes the impact of supply 
chain finance and science and technology finance on the agricultural industry upgrading 
from two perspectives of rationalization and advancement. The results show that supply 
chain finance promotes the rationalization of agricultural industry upgrading, and 
science and technology finance plays a negative intermediary effect in this process. 
Science and technology finance promotes the advancement of agricultural industry 
upgrading, and supply chain finance plays a positive intermediary effect in this process. 
From the overall promoting effect, the synergistic promoting effect of supply chain 
finance and science and technology finance on upgrading agricultural industry needs to 
be further improved. Only on the way of open up the cooperation channel of agricultural 
"technology-industry-finance", will supply chain finance and science and technology 
finance realize the promotion of agricultural industry upgrading. 
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1. Introduction 

Compared with developed countries, China's agricultural industry is still at a lower level, and 
the implementation of rural revitalization strategy to promote the transformation of 
agricultural industry upgrading has become a top priority. In January 2018, the Agriculture 
Department issued the Opinions on Vigorously Implementing the Rural Revitalization Strategy 
and Accelerating Agricultural Transformation and Upgrading, this Opinions pointed out to 
promote agriculture from the volume expansion to quality improvement as soon as possible, to 
make agriculture give priority to with quality, green and brand, and to accelerate the 
transformation and upgrading of agriculture according to the demands of high quality 
development.In September 2020, the Central Bank and other eight departments jointly issued 
the Opinions on Standardizing the Development of Supply Chain Finance and Supporting the 
Stable Circulation and Optimized Upgrading of Industrial Supply Chain, this opinions 
encouraged financial institutions to cooperate with agricultural operators and created 
conditions for the development of supply chain finance. In April 2021, the Ministry of Science 
and Technology and the Agricultural Bank of China jointly formulated the Opinions on 
Strengthening the Innovation of Modern Agricultural Science and Technology and Financial 
Services to Support the Implementation of the Rural Revitalization Strategy, this Opinions 
pointed out to open up the channel of "science-industry-finance" channel, realize the effective 
docking of scientific and technological resources and financial resources, and serve to improve 
the level of agricultural science and technology. Therefore, agricultural industry upgrading 
needs to standardize the development of supply chain finance, innovate science and technology 
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finance, and open up the channel of "science and technology - industry - finance" . Compared 
with traditional finance, supply chain finance and science and technology finance are both 
innovative attempts of finance to serve the real economy.It innovates the input of capital and 
science and technology in aiming at the two weak links of capital input and science and 
technology level that restrict the upgrade of agricultural industry.In the context of the 
implementation of the rural revitalization strategy in China,supply chain finance and science 
and technology finance have great practical significance to promote the upgrading of 
agricultural industry. 

2. Literature Review and Hypothesis Proposal 

The theory of industrial upgrading has always been a hot topic in the research of industrial 
economics. As for the connotation of industrial upgrading, Peters M (2001) believed that 
industrial upgrading is a process in which high-value products replace low-value products, in 
which high-value products are capital-intensive and low-value products are labor-intensive[1]. 
Peiyu Li (2003) thought that industrial upgrading is the adjustment of industrial structure[2]. 
Yanyan Wu (2010) added the content of coordinated industrial development on the basis of Li 
Fostered's definition of industrial upgrading[3]. Weiping Zhu and Lin Chen  (2011) believed 
that the reason for industrial upgrading is the change of market supply and demand and the 
transfer of resources[4]. Anwei Xue (2015) believed that industrial upgrading refers to the 
increase of total industrial volume and optimization of industrial structure [5]. 
Based on the viewpoints of domestic and foreign scholars, the connotation of industrial 
upgrading in this paper includes two aspects: 
First, upgrading the coordinated relation. For industrial upgrading, the first thing we should 
pay attention to is the coordination of its internal relations, which is the premise and foundation 
of industrial upgrading. Poon (2004) believed that the most important thing for industrial 
upgrading is the coordination and optimization of internal industrial relations[6]. Zehua Jiang 
and Yan Bai (2016) even held that the process of industrial upgrading is a transformation 
process of more harmonious industrial relations. Xia Tianran and Yu Jiagen hold the same view 
[7]. Tianran Xia (2015) believed that there would be no industrial upgrading without 
coordinated industrial relations[8]. Jiagen Yu (2016) believed that industrial upgrading should 
be coordinated with the development of national economy [9]. 
Second, upgrading the industrial hierarchy. Emst D (2001) believed that industrial upgrading 
is a process from the production of tangible goods to the provision of intangible services[10]. 
From the perspective of the whole national industry, Rong Huang  (2014) believed that 
industrial upgrading is a process from the primary industry to the secondary industry and the 
tertiary industry[11]. This view is also supported by Tianlan Xia. Tianlan Xia  (2015) proposed 
that industrial transfer is the process of transferring the industrial center to the secondary and 
tertiary industries, and is measured by the ratio of each industry to the total industry [8]. 
Therefore, the upgrading of agricultural industry is the process in which the agricultural 
industry is transformed to a higher level, the production efficiency is improved, and the 
allocation of factors is continuously optimized. 
The measurement standard of agricultural industry upgrading is: rationalization of agricultural 
industry upgrading and advancement of agricultural industry upgrading [12,13,14,15]. 

2.1. Supply Chain Finance, Science and Technology Finance and Rationalization 
of Agricultural Industry Upgrading 

According to the theory of agricultural industry upgrading, agricultural industry coordination 
reflects the rationalization level of agricultural industry upgrading. The connotation of supply 
chain finance is that commercial banks provide comprehensive financial services to core 
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enterprises and their upstream and downstream related enterprises based on the transaction 
process. In essence, it takes capital as a solvent of industrial supply chain and increases its 
liquidity. Xiaoqiang Zhou (2012) put forward from the perspective of credit that supply chain 
finance unites various stakeholders of the entire agricultural industry to form a community ,and 
in disguise, enhances credit for enterprises and farmers, and solves the problem that financial 
institutions are unwilling to provide loans [16]. Jinxian Yang (2012) believed that supply chain 
finance is mainly dominated by financial institutions. Financial institutions design financial 
products from the entire agricultural industry [17]. Consumers are connected, and all parties 
cooperate with each other to make the development of the agricultural industry more 
coordinated. Cuiju Zhang and Zongyi Zhang (2015) believed that due to the characteristics of 
agriculture "depending on the weather ", a single enterprise or farmer often bears greater risks 
[18]. According to the operation mode of supply chain finance, the whole industry chain is 
involved, and agricultural risk becomes controllable. Supply chain finance also solves the risk 
management problem of agricultural industry. From the perspective of game theory, Yuying 
Yujing Tan and Zheng Ynag (2019) believed that supply chain finance can balance enterprises, 
farmers and financial institutions, and thus proposed that supply chain finance solves the 
problem of coordinated development of agricultural industry [19]. Different from traditional 
banks and other financial institutions that grant credit to single farmers, supply chain finance 
starts from the core enterprises in the industry chain, focuses on the entire agricultural industry 
chain, and provides financial support for different financing needs of the whole industry chain 
participants. It has played an important role in promoting the coordinated development of 
agricultural industry. Therefore, supply chain finance solves the financing constraints faced by 
the agricultural industry and promotes the rationalization of agricultural industry upgrading. 
From this, it is hypothesized that: 
Hypothesis 1: Supply chain finance promotes the rationalization of agricultural industry 
upgrading. 
About supply chain finance and science and technology finance: As supply chain finance 
becomes more and more networked and platform-based, it will not only involve core 
enterprises, first-tier suppliers, and first-tier customers, but also extend to suppliers of 
suppliers and customers of customers , the supply chain has more and more stages.In this case, 
the traditional business control, logistics control and financial means appear to be 
inadequate.The construction of a new supply chain financial ecosystem has given birth to the 
development of science and technology finance, thereby achieving effective risk control and 
enhancing the role of supply chain finance in promoting the rationalization of agricultural 
industry upgrading. First of all, regarding the authenticity of supply chain financial bills, science 
and technology finance reduces the moral hazard of manual operation and improves the 
efficiency of supply chain finance by comprehensively applying machine vision, text recognition 
and natural language processing technologies of artificial intelligence. Secondly, regarding the 
authenticity of transactions, science and technology finance can conduct more global 
monitoring through the big data risk control model, which can analyze and discriminate 
information of various dimensions, increasing the difficulty of corporate fraud.Finally, 
regarding the authenticity of goods, science and technology finance can effectively solve the 
problem through artificial intelligence, Internet of Things, and blockchain, namely streaming 
media technology. 
About science and technology finance and rationalization of agricultural industry upgrading: 
Rosenberg N (1963) proposed that the essence of coordinated industrial development is that 
industries use common knowledge and technology to produce [20]. This view has been 
recognized by Fai F and Tunzelmann N.V. (2001), Lei and David T (2001) and other scholars 
[21,22]. Lind J (2005) also believed that industry barriers and industrial boundaries are 
constantly eliminated and diluted due to technological factors, and some originally relatively 
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independent industries or industries are linked due to technological innovation, and it is 
concluded that technological innovation is the internal motivation for the coordinated 
development of industries [23]. On July 4, 2011, the Ministry of Science and Technology issued 
the National 12th Five-Year Plan for Science and Technology Development, which stated: 
Technological finance improves the service types, service models and service platforms of 
financial products by reforming the way the state finance provides funds for scientific and 
technological innovation, and guides financial industry funds to include banking system, 
securities system, insurance system, etc.. This various stages (startup, growth, maturity, 
recession) provide good financial and technical support for the development of enterprises.The 
combination of science and technology and finance is not only an inherent requirement to 
accelerate the implementation of innovation-driven development strategy, but also an 
inevitable way for financial services to "agriculture, rural areas and farmers" and high-quality 
development of the real economy. Therefore, science and technology finance plays an 
important role in promoting the rationalization of agricultural industry upgrading (see Figure 
1). From this, it is hypothesized that: 
Hypothesis 2: science and technology finance plays an intermediary effect in promoting the 
rationalization of agricultural industry upgrading by supply chain finance. 
 

 
Figure 1. Research model of supply chain finance, science and technology finance and 

rationalization of agricultural industry upgrading 

2.2. Supply Chain Finance, Science and Technology Finance and Advancement 
of Agricultural Industry Upgradin 

According to the theory of agricultural industry upgrading, upgrading the agricultural 
industrial hierarchy reflects the advancement level of agricultural industry upgrading. The 
advancement level of agricultural industry upgrading is also the process of the continuous 
improvement of agricultural production efficiency, which cannot be separated from the 
progress of science and technology and the continuous innovation of agricultural enterprises. 
However, low agricultural production efficiency and insufficient innovation have always been 
one of the difficulties in agricultural development. Ping Xie  (2012) believed that the 
combination of science and technology and finance is the embodiment of financial services in 
the real economy, and the purpose is to promote the industrialization of scientific and 
technological output [24]. Hanting Fang (2016) believed that science and technology finance is 
essentially a deep combination of innovation and capital [25]. First, science and technology 
finance can help raise funds for agricultural technological innovation activities and provide 
continuous financial support for each stage of agricultural industrial innovation until scientific 
and technological innovation achievements are produced. Second, science and technology 
finance can rationally allocate innovative resources, evaluate the development prospects of 
agricultural high-tech projects by relying on its own rich information resources and high 
professional knowledge, estimate the market prospects of technological achievements in 

direct effect 

intermediary effect 
 

Sci-tech finance 

Rationalization of agricultural 
industry upgrading 

Supply chain finance 



Volume 3 Issue 3, 2022 

DOI: 10.6981/FEM.202203_3(3).0001 

5 

Frontiers in Economics and Management 

ISSN: 2692-7608 

advance, avoid blindness, and point out the direction of agricultural industry upgrading. Third, 
science and technology finance can establish an incentive and supervision mechanism. By 
introducing financial subjects outside agricultural enterprises such as banks, venture capital 
and credit guarantee, more investors can participate in it, and a multi-party supervision 
mechanism can be created to establish a community of interests. In addition, due to the 
participation of professional financial teams, the risks in the process of technological 
innovation can be effectively dispersed through the way of investment portfolio, control the 
cost of technological innovation, and help the formation of long-term capital of technological 
innovation. From this, it is hypothesized that: 
Hypothesis 3: Science and technology finance promotes the advancement of agricultural 
industry upgrading. 
About science and technology finance and supply chain finance: Changwen Zhao, Chunfa Chen 
and Yingkai Tang (2009) believed that science and technology finance belongs to financial 
innovation, which is not only reflected in the innovation of financial instruments, but also 
includes the innovation of financial system and financial policy [26]. First, before the issuance 
of loans, through big data analysis, science and technology finance can accurately judge the 
credit status of borrowers, alleviate information asymmetry with borrowers, accurately assess 
the risks of supply chain finance, improve financing efficiency, reduce dependence on core 
enterprises, and enhance the depth of services. Second, after the loan is issued, science and 
technology finance can alleviate the moral hazard of borrowers. Traditional supply chain 
finance needs to consider the problems of misappropriation and malicious violation when 
funds are settled between different entities. However, science and technology finance makes 
post-settlement of funds electronic and blockchain technology ensures closed operation of 
funds. These measures effectively control loan risks and reduce moral hazard. With the support 
of science and technology finance, the participants of agricultural supply chain finance are more 
diversified and the means of risk control are more abundant, which promotes the development 
of supply chain finance. 
About supply chain finance and advancement of agricultural industry upgrading: First, supply 
chain finance can reduce financing costs. Zhengying Luo, Xuefeng Zhang ,Lingyun Tao et al. 
(2003) believed that under the mode of supply chain finance, financial institutions can quickly 
select high-quality enterprises based on the enterprise information they have mastered, which 
reduces the investigation cost of financial institutions, enables enterprises to quickly obtain 
financing, and thus reduces the financing cost of the whole industrial chain. Second, supply 
chain finance can realize information sharing [27]. Yueshu Zhou, Yulu Wang and Yuanyuan 
Peng (2019) believed that under the mode of supply chain finance, financial institutions 
connect core enterprises, logistics enterprises and farmers, and financial institutions can use 
their professional advantages to evaluate the credit of each subject in the agricultural industry 
chain [28]. All parties are interested parties, which can realize information sharing and reduce 
the problem of information asymmetry. Third, supply chain finance can reduce financing risks. 
Yun Shen, Hui Chen, Xiaojuan Chen etc. (2020) argued that under the mode of supply chain 
finance, agricultural supply chain of each main body is linked together, Financial institutions 
can supervise the entire agricultural industry chain and master the use of funds, which greatly 
reduces the financing risks of financial institutions [29]. All parties coordinate and cooperate 
to promote the advancement of agricultural industry upgrading (see Figure 2). From this, it is 
hypothesized that: 
Hypothesis 4: Supply chain finance plays an intermediary effect in promoting the advancement 
of agricultural industry upgrading by science and technology finance. 
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Figure 2. Research model of science and technology finance, supply chain finance and 

advancement of agricultural industry upgrading 

3. Model and Data 

3.1. Model 
This paper uses the "intermediary effect" test method to construct a recursive equation, 
analyzes the impact of supply chain finance and science and technology finance on the 
upgrading of agricultural industries, and establishes the following models respectively: 
 

  0 1 2RI =t t t tSF X                                                                      (1) 

 

              0 1 2=t t t tTF SF X                                                                      (2) 

 

             0 1 2 t 3RI =t t t tSF TF X                                                                (3) 

 

             0 1 2UI =t t t tTF X                                                                    (4) 

 

              0 1 2=t t t tSF TF X                                                                     (5) 

 

             0 1 2 t 3UI =t t t tTF SF X                                                               (6) 

T（t=1,2 ） 
 
Among them, RIt represents the rationalization of agricultural industry upgrading, UIt 
represents the advancement of agricultural industry upgrading, SFt represents supply chain 
finance, TFt represents science and technology finance, Xt represents all control variable, α0, 
β0, γ0 are constant terms, α1, α2, β1, β2, λ1, λ2, and λ3 are coefficients of variables, respectively, 
and εt is random disturbance term. 

3.2. Data 
The data structure of this paper is the quarterly data from 2015 to 2021. The data of agricultural 
industrial upgrading, science and technology finance and all control variables are all from the 
Statistical database of China Economic Network, and the supply chain finance data are from the 
quarterly data of supply chain finance index published on the official website of Flushed. 
3.2.1. Explained Variable 
Rationalization of agricultural industrial upgrading (RI) : The rationalization of agricultural 
industrial upgrading reflects the improvement of coordination degree and correlation level 
among agricultural industries, especially the improvement of allocation efficiency of factor 
resources among industries, as well as the improvement of collective quality and structural 
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effect of input and output results. According to Gan Chunhui et al. (2011), This paper adopts 
Theil Index to measure the rationalization level of agricultural industry upgrading, and the 
specific calculation formula is as follows: [12]. 
 

1

RI= ln

i
n

i i

i

Y
Y L

YY
L



 
     

    
 

                                                                (7) 

 
(i=1,2,3,4) 

 
Among them, RI represents the rationalization index of agricultural industry upgrading, Y 
represents the total output value of agricultural industry, Yi represents the total output value 
of category i agricultural industry, L represents the total employment number of agricultural 
industry, Li represents the employment number of category i agricultural industry, and N 
includes agriculture, forestry, animal husbandry and fishing. 
Advancement of agricultural industry upgrading (UI): Referring to Gan Chunhui et al. (2011), 
the ratio of agricultural processing industry to agriculture, forestry, animal husbandry and 
fishery is taken as a measure of the advancement level of agricultural industry upgrading, and 
the specific calculation formula is as follows: [12]. 
 

   1UI=
Y

Y
                                                                                   (8) 

 
Among them, UI represents the advancement index of agricultural industry upgrading , Y1 and 
Y respectively represent the gross output value of regional agricultural processing industry and 
agriculture, forestry, animal husbandry and fishery (gross output value of agricultural industry). 
3.2.2. Explanatory Variable 
Supply Chain Finance (SF): This paper selects the supply chain finance index as a substitute 
variable for supply chain finance. 
Science and Technology Financial (TF): According to the rationality and availability of the 
concept of science and technology finance and the selection of indicators, this paper selects the 
government's investment in science and technology, the R&D investment of financial 
institutions, the number of scientific and technological achievements of enterprises as 
indicators to measure science and technology finance, and constructs the science and 
technology finance index by using principal component analysis method. 
3.2.3. Explanatory Variable 
This paper studies the influence of supply chain finance and science and technology finance on 
the upgrading of agricultural industry. Therefore, this paper chooses the agricultural product 
price index (PI) and the ratio of the GDP of the second and third industries to the GDP of the 
national economy as the control variables. The ratio of the GDP of the secondary industry to the 
GDP of the national economy (TwoGDP) represents the level of industrialization and is used for 
robustness test.  
Descriptive statistics of each variable are shown in Table 1. It can be seen from the table that 
there is little difference in rationalization of agricultural industry during 2015-2021, while 
there is significant difference in advancement of agricultural industry upgrading. Supply chain 
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finance and science and technology finance have developed rapidly in recent years and will also 
show a significant growth trend from 2015 to 2021. 
 

Table 1. Variables descriptive statistics 
Variable Sample Mean Standard deviation Minimum  Maximum 

RI 26 4.4011 0.3582     4.3274 4.4620 
UI 26 0.0729 0.0512 0.0224 0.1704 
SF 26 6.6047 1.4428 4.6385 9.7775 
TF 26 14.4155 8.2521 3.6326 36.7841 
PI 26 1.0539 0.1056 0.9362 1.3900 

UGDP 26 0.6953 0.1681 0.5285 0.9596 
TwoGDP 26 0.3880 0.0135 0.3526 0.4112 

4. Empirical Regression Analysis 

4.1. Supply Chain Finance, Science and Technology Finance and Rationalization 
of Agricultural Industry Upgrading 

Table 2 shows the empirical results of supply chain finance, science and technology finance and 
rationalization of agricultural industry upgrading. Section (1) in Table 2 lists the empirical 
results of the impact of supply chain finance (SF) on the rationalization (RI) of agricultural 
industry upgrading. It can be seen from the table that the adjusted R2 of the model is 69.03%, 
and the fitting degree of the model is very high, indicating that the theoretical model is in good 
agreement with the actual data. The regression coefficient of supply chain finance (SF) is 0.0194, 
which is significant at the statistical level of 1%, indicating that supply chain finance (SF) can 
promote the rationalization of agricultural industry upgrading (RI). Therefore, hypothesis 1 is 
verified. 
Section (2) in Table 2 lists the empirical results of the impact of supply chain finance (SF) on 
science and technology finance (TF). The adjusted R2 of the model is 69.90%, indicating a high 
degree of fit between the theoretical model and the actual data. The regression coefficient of 
supply chain finance (SF) is -2.3080, and which is significant at the statistical level of 1%, 
indicating that supply chain finance (SF) is not conducive to the development of science and 
technology finance (TF). Section (3) in Table 2 lists the empirical results of the impact of supply 
chain finance (SF) and science and technology finance (TF) on the rationalization of agricultural 
industrial upgrading (RI). The adjusted R2 of the model is 71.10%, indicating a high degree of 
fit between the theoretical model and the actual data. Among them, the regression coefficient 
of science and technology finance (TF) is -0.0015, and which is significant at the statistical level 
of 10%, indicating that science and technology finance (TF) is not conducive to the 
rationalization of agricultural industry upgrading (RI). After controlling science and technology 
finance (TF), the regression coefficient of supply chain finance (SF) on the rationalization of 
agricultural industrial upgrading (RI) becomes 0.0160, which is smaller than the regression 
coefficient of Supply chain finance (SF) in Section (1) , which is 0.0194, which is also significant 
at the statistical level of 1%. The results indicate that science and technology finance (TF) plays 
an intermediary effect in promoting the rationalization of agricultural industry upgrading (RI) 
by supply chain finance, and science and technology finance (TF) weakens the promoting effect 
of supply chain finance (SF) on the rationalization of agricultural industry upgrading (RI). The 
impact coefficient of the intermediary effect is about -0.0002 (0.0160*-0.0015), and the 
explanatory power was about 1.2% (0.0893/0.0194). Therefore, hypothesis 2 is verified. 
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Table 2. Empirical results of supply chain finance, science and technology finance and 
rationalization of agricultural industry upgrading 

 RI 
(1) 

TF 
(2) 

RI 
(3) 

SF 
             0.0194*** 

[0.0032] 
   -2.3080*** 

[0.7287] 
   0.0160*** 

[0.0037] 

TF    -0.0015* 
[0.0009] 

PI 
       0.0304 

[0.0439] 
      -2.8030 

[9.9594] 
 0.0264 

[0.0424] 

UGDP 
           -0.1010*** 

[0.0239] 
              -36.4100*** 

[5.4201] 
     -0.1540*** 

[0.0403] 

cons 
           4.3120*** 

[0.0604] 
             57.9300*** 

 [13.7244] 
    4.3960*** 

[0.0785] 
Adj.R2 0.6903 0.6990 0.7110 

Note: t-statistics in parentheses,***p<0.001,**p<0.05,*p<0.1.  

4.2. Supply Chain Finance, Science and Technology Finance and Advancement 
of Agricultural Industry Upgrading 

Table 3 shows the empirical results of supply chain finance, science and technology finance and 
advancement of agricultural industry upgrading. 
Section (4) in Table 3 lists the empirical results of the impact of science and technology finance 
(TF) on the advancement of agricultural industry upgrading (UI). It can be seen from the table 
that the adjusted R2 of the model is 97.52%, and the fitting degree of the model is very high, 
indicating that the theoretical model is in good agreement with the actual data. The regression 
coefficient of science and technology finance (TF) is0.0007, which is significant at the statistical 
level of 5%, indicating that science and technology finance (TF) can promote the advancement 
of agricultural industry upgrading (UI). Therefore, hypothesis 3 is verified. 
Section (5) in Table 3 lists the empirical results of the impact of science and technology finance 
(TF) on supply chain finance (SF). The adjusted R2 of the model is 42.11%, indicating a high 
degree of fit between the theoretical model and the actual data. The regression coefficient of 
science and technology finance (TF) is -2.3080, and which is significant at the statistical level of 
1%, indicating that science and technology finance (TF) is not conducive to the development of 
supply chain finance (SF). Section (6) in Table 3 lists the empirical results of the impact of 
science and technology finance (TF) and supply chain finance (SF) on the advancement of 
agricultural industrial upgrading (UI). The adjusted R2 of the model is 97.59%, indicating a high 
degree of fit between the theoretical model and the actual data. Among them, the regression 
coefficient of supply chain finance (SF) is 0.0019, and which is significant at the statistical level 
of 10%, indicating that supply chain finance (SF) is conducive to the advancement of 
agricultural industry upgrading (UI). After controlling supply chain finance (SF), the regression 
coefficient of science and technology finance (TF) on the advancement of agricultural industrial 
upgrading (UI) becomes 0.0010, which is greater than the regression coefficient of science and 
technology finance (TF) in Section (4) , which is 0.0007, which is also significant at the statistical 
level of 5%. The results indicate that supply chain finance (SF) plays an intermediary effect in 
promoting the advancement of agricultural industry upgrading (UI) by science and technology 
finance (TF), and supply chain finance (SF) enhances the promoting effect of science and 
technology finance (TF) on the advancement of agricultural industry upgrading (UI). The 
impact coefficient of the intermediary effect is about 0.0001 (0.0010*0.0019), and the 
explanatory power was about 0.3% (0.0001/0.0007). Therefore, hypothesis 4 is verified. 
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Table 3. Empirical results of supply chain finance, science and technology finance and 
advancement of agricultural industry upgrading 

 UI 
(4) 

SF 
(5) 

UI 
(6) 

TF            0.0007** 
       [0.0003] 

       -0.1357*** 
    [0.0428] 

    0.0010** 
    [0.0004] 

SF      0.0019* 
     [0.0015] 

PI 
           -0.0649*** 

[0.0158] 
      -5.1312** 

[2.1578] 
       -0.0549*** 

[0.0175] 

UGDP 
            0.3272*** 

[0.01534] 
       -4.4522** 

[2.0902] 
      0.3358*** 

[0.0166] 

cons 
          -0.0963*** 

[0.0192] 
           17.0636*** 

[2.6090] 
       -0.1295*** 

[0.0324] 
Adj.R2       0.9752      0.4211     0.9759 

Note: t-statistics in parentheses,***p<0.001,**p<0.05,*p<0.1. 

4.3. Robustness Test 
This paper chooses the method of changing the sample size to carry out the robustness test. 
The specific method is to increase the control variable to expand the original sample, so as to 
test whether the empirical results of the benchmark regression model are robust. The control 
variable added in this paper is the ratio of the secondary industry to the GDP of the national 
economy, represented by TwoGDP. Table 4 is the empirical results of the robustness test of 
supply chain finance (SF), science and technology finance (TF) and the rationalization of 
agricultural industry upgrading (RI). Table 5 is the empirical results of the robustness test of 
supply chain finance (SF), science and technology finance (TF) and the advancement of 
agricultural industry upgrading (UI). By comparing Table 2 and Table 4, Table 3 and Table 5, it 
can be seen that the results of robustness test are basically consistent with those of the 
benchmark regression model in terms of goodness of fit of the model and regression 
coefficients of explanatory variables. Therefore, the empirical results obtained in this paper are 
robust. 
 

Table 4. Empirical results of supply chain finance, science and technology finance and 
rationalization of agricultural industry upgrading(Robustness test) 

 RI 
(7) 

TF 
(8) 

RI 
(9) 

SF 
               0.0151*** 

[0.0031] 
         -1.46838* 

[0.7325] 
     0.0146*** 

[0.0034] 

TF 
 

 
 

 
  -0.0004* 
[0.0009] 

PI 
          0.0969** 

[0.0433] 
       -15.9774 

 [10.3332] 
  0.0911* 
[0.0466] 

UGDP 
      -0.0444 

[0.0276] 
           -47.6787*** 

[6.5910] 
 -0.0616 
[0.0526] 

TwoGDP 
            1.3436*** 

        [0.4409] 
          -26.3012** 
          [10.2811] 

  1.2472** 
 [0.5141] 

cons 
             3.7086*** 

[0.2044] 
             17.4243*** 

[8.8179] 
   3.7728*** 

[0.2664] 
Adj.R2 0.7750 0.7583 0.7655 

Note: t-statistics in parentheses,***p<0.001,**p<0.05,*p<0.1.  
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Table 5. Empirical results of supply chain finance, science and technology finance and 
advancement of agricultural industry upgrading (Robustness test) 

 UI 
(10) 

SF 
(11) 

UI 
(12) 

TF 
         0.0007* 

[0.0004] 
         -0.1094** 

[0.0546] 
         0.0009* 

[0.0004] 

SF            0.0020* 
[0.0016] 

PI 
          -0.0668*** 

[0.0213] 
      -3.6571 

[2.8676] 
       -0.0594** 

[0.0218] 

UGDP 
            0.3245*** 

[0.0153] 
       -2.4277 

[3.3196] 
          0.3295*** 

[0.0247] 

TwoGDP 
      -0.0333 

[0.2408] 
       25.6376 

[32.3455] 
      -0.0854 

         [0.2408] 

cons 
       -0.0791 

[0.1265] 
       3.8149 

[16.9857] 
      -0.0869 

[0.1248] 
Adj.R2 0.9741 0.4110 0.9748 

Note: t-statistics in parentheses,***p<0.001,**p<0.05,*p<0.1. 

5. Conclusions and Suggestions 

5.1. Conclusions 
In this paper, based on the quarterly data from 2015 to 2021, this paper analyzes the impact of 
supply chain finance and science and technology finance on the upgrading of agricultural 
industry from two perspectives of rationalization and advancement. Empirical research using 
the " intermediary effect " model found that: 
First, supply chain finance promotes the rationalization of agricultural industry upgrading. 
science and technology finance plays an intermediary effect in in promoting the rationalization 
of agricultural industry upgrading by supply chain finance. That is to say, science and 
technology finance weakens the promoting effect of supply chain finance on the rationalization 
of agricultural industry upgrading. 
Second, science and technology finance promotes the advancement of agricultural industry 
upgrading. Supply chain finance plays an intermediary effect in promoting the advancement of 
agricultural industry upgrading by science and technology finance. That is to say, supply chain 
finance enhances the promoting effect of science and technology finance on the advancement 
of agricultural industry upgrading. 

5.2. Suggestions 
First of all, build a good supply chain financial ecosystem to promote the rationalization of 
agricultural industry upgrading. In order to give better play to the promotion role of supply 
chain finance, on the one hand, it is necessary to establish agricultural product information 
platform, connect grassroots agricultural products, realize intelligent agricultural product 
circulation information, and increase the coverage of inclusive finance. On the other hand, to 
build a good credit environment, rely on the supply chain finance platform to design multi-party 
credit mechanism, improve information disclosure, improve information transparency, reduce 
the problem of information asymmetry, use the system to restrict enterprises and farmers to 
fulfill the contract, and help the establishment of credit mechanism. In addition, considering 
supply chain finance can promote the rationalization of agricultural industry upgrading, in 
order to ensure the coordinated development of all parties under supply chain finance, financial 
institutions should actively improve the securitization level of agricultural industry chain, 
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enhance the liquidity of the market, and do a good job in lubricant role of supply chain finance 
model. 
Secondly, build a multi-subject linkage technology and financial service platform to promote 
the advancement of agricultural industry upgrading. On the one hand, the main body of 
financial institutions should actively explore the innovation path of science and technology 
finance, and provide personalized financial services for different stages of agricultural science 
and technology innovation activities, rather than a one-size-fits-all service mode, and enhance 
the flexibility of financial services. On the other hand, it need to build a science and technology 
financial service platform including the government, financial intermediaries and innovation 
enterprises to provide a one-stop service for the agricultural industry chain. There are 
corresponding service platforms from the initial consultation and assessment to the mid-term 
financing and the later risk control. In addition, in order to ensure the smooth progress of 
agricultural science and technology innovation, the supervision of all parties in the market 
needs to strengthen the coordination and cooperation of various supervisory institutions, 
through the supervision of capital flow, reduce capital risk, escort the development of 
agricultural science and technology, promote the upgrading of agricultural industry. 
Third, open up the cooperation channel of agricultural "technology-industry-finance". The 
combination of science and technology and finance is an inherent requirement for accelerating 
the implementation of innovation-driven development strategy, and an inevitable way for 
financial services to "agriculture, rural areas and farmers" and high-quality development of the 
real economy. The local department in charge of science and technology and finance for 
financial institutions should attach great importance to promote the importance of science and 
technology work, strengthen the political cooperation to promote the importance of financial 
services " agriculture, rural areas and farmers ", give full play to the system and financial 
institutions of science and technology advantage, through agriculture "science and technology, 
industry, and financial cooperation channels, play" technology + financial "two-wheel drive 
efficiency, realize the effective docking of scientific and technological resources and financial 
resources, and the coordinated development of industrial chain, innovation chain and capital 
chain, and provide support for high-quality agricultural development. 
Finally, increase the government´s support for supply chain finance and science and technology 
finance to promote high-quality development of agricultural industry. On the one hand, 
government departments should encourage financial institutions to invest in supply chain 
finance and technology finance in the transformation and upgrading of the agricultural industry 
by introducing relevant policies and tax incentives. On the other hand, it needs to actively 
cooperate with financial institutions to increase support for supply chain finance and 
technology finance. According to the characteristics of the agricultural industrial chain each 
main body, working together to establish a normative and scientific credit rating mechanism 
for operators in the agricultural industry chain, encourages financial institutions to innovate 
the structure of supply chain financial products including stocks, bonds, futures funds and 
insurance, and meet the diversification of operators in the agricultural industry chain. To meet 
the financing needs, reduce financing costs, provide long-term financial support for the 
rationalization and advanced development of the agricultural industry, and promote the high-
quality development of the agricultural industry. 
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