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Abstract: - Under the strategic background of "One Belt, One Road", the future farm products industry will also become part of the country's 

core competitiveness. Promoting the transformation of enterprises in the supply chain is conducive to cultivating the country's core 

competitiveness and creating good output conditions for my country's manufacturing industry. Under the national strategy of "One Belt, One 

Road", the agricultural product industry is facing new development opportunities. This paper analyzes the background, significance and 

existing basic problems of the "One Belt, One Road". Starting from the economic development of the national agricultural product industry, it 

uses the cluster analysis algorithm to analyze the current overall economic situation of the agricultural product industry, points out the current 

problems in the industry, and believes that the future farm The product industry is facing greater pressure for transformation and upgrading. 

Finally, combined with the strategic background of "One Belt One Road", from the perspectives of society, government and enterprises, 

analyze its supply chain process, extract relevant problems, and put forward relevant countermeasures and suggestions from the perspective of 

intra-chain, extra-chain and their interactive integration . 

Keywords: countermeasures, interactive, algorithm, agricultural, competitiveness 

I. INTRODUCTION 

Since the 21st century, the trade ties between my country and the countries along the "Belt and Road" have 

become increasingly close, and the status of both parties in foreign trade has been continuously improved. From 

the perspective of trade growth rate, my country's trade cooperation with Central Asia has become increasingly 

close, while the growth of trade with Russia and Mongolia is relatively slow; from the perspective of economic 

aggregate (GDP), India and Russia, which have the largest markets in the countries along the route, have a GDP of 

more than 1.5%. In terms of income level, there were 15 middle- and high-income countries along the Belt and 

Road in 2015[1-3]. These countries are mainly concentrated in West Asia and Central and Eastern Europe, and 

they are all EU member states. The risk factors of transnational agricultural supply chain are more prominent than 

ordinary supply chain, especially the risks in cultural level, political environment, economic development, etc., 

which increase the order execution time and rapid response speed of enterprises. The supply chain has limited 

ability to deal with risks, which will ultimately affect the income and conditions of the supply chain. Therefore, 

how to quickly and efficiently solve the risk problem between the main enterprises in the agricultural product 

supply chain, so as to effectively improve the operating income of the agricultural product supply chain, will 

affect the development of the entire agricultural product industry[4,5]. 

Data mining technology can discover potential, unknown and valuable information from a large amount of messy, 
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seemingly unrelated data, so as to help decision makers adjust their decisions and avoid risks. In the process of 

data mining, many technical means can be integrated, such as pattern recognition, machine learning, artificial 

intelligence, etc., which can realize data analysis, induction and reasoning. As an important branch of data mining 

technology. For untrained data sets without obvious classification marks, clustering analysis technology can not 

only quickly classify and process massive data with many data attributes and no classification marks, but also 

provide auxiliary support for other data mining needs, such as fine-grained Coarse clustering, which provides 

early support for mining, etc. Commonly used cluster analysis algorithms include K-means cluster analysis 

algorithm, mean shift cluster analysis algorithm, density-based cluster analysis algorithm, maximum expectation 

cluster analysis algorithm using Gaussian mixture model[6,7], agglomerative hierarchical cluster analysis 

algorithm, graph Group detection algorithms, etc. Different clustering analysis algorithms are suitable for different 

data environments because of their different advantages and disadvantages. Many experts and scholars continue to 

improve each clustering analysis algorithm in order to find better algorithms to achieve clustering analysis in 

different scenarios. . 

With the continuous increase in the scale of China's imports of agricultural products from the "Belt and Road" 

countries, the problem of "grain is difficult to transport" has gradually been exposed, and international logistics 

performance has gradually become the most important factor affecting China's agricultural imports[8,9]. Therefore, 

this paper will use the international logistics performance as the main indicator to study the impact mechanism of 

the international logistics performance of major countries along the “Belt and Road” on the import of Chinese 

agricultural products from 2007 to 2018, and analyze the impact of factors such as population and GDP on the 

import of Chinese agricultural products. 

II. RELATED WORK 

Research on transnational agricultural supply chains. [10] analyzing the research results of agricultural product 

supply chain risk assessment in recent years, it puts forward the possible problems in a certain stage of agricultural 

product supply chain risk assessment, and finally expounds the future research and development trend of the 

supply chain. [11] identifying the risk factors in the supply chain of fresh agricultural products, and classifying 

and summarizing the causes of these risk factors, and finally using the Bayesian network inference algorithm to 

build a risk assessment model. [12] Based on the perspective of quality and safety, construct the evaluation index 

system of agricultural products and product supply chain quality risk, establish the simultaneous equation model 

of logistics regression, and finally put forward the research on the risk management of agricultural product supply 

chain of supply chain quality and safety risk assessment method. [13]  studying the prominent problems that 

often occur in the supply chain of agricultural products in my country, the option method is used to stimulate the 

sales enterprises with information advantages in the agricultural product supply chain, so that the market demand 

can be more truly reflected. [14] Based on the characteristics of the Internet of Things environment, it evaluates 

various risk factors in the supply chain of agricultural products, identifies various indicators that affect the 

fluctuation of supply chain risks, and proposes strategies to control risks". The research points out the supply 

chain risks of agricultural products. Management needs to comprehensively consider the characteristics of my 

country's agricultural product supply chain at this stage for analysis[15]. 

[16] By compiling supply network diagrams, we can identify the sources of risks and risk factors faced by 
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enterprises in the supply chain, and also include supply chain risk assessment and management, how to coordinate 

supply chain network risk strategies, and how to better implement them. Supply chain cyber risk strategy, etc. 

Most agricultural products have strong seasonal characteristics. In general, the seasonality of agricultural products 

affects consumers' demand preferences to a large extent. At the same time, due to the advancement of agricultural 

production technology, the seasonal characteristics of agricultural products are gradually weakening. The above 

two aspects The factors have irreplaceable influence on the quality risk in the research of agricultural product 

supply chain. Therefore, more and more experts and scholars have begun to study the risk of agricultural product 

supply chain. For example, [17] Different from other products, agricultural products have diversity, seasonality 

and complexity. The researchers conducted professional analysis on the characteristics of agricultural products, 

and finally proposed that the quality and safety of agricultural products is mainly due to the high characteristics of 

agricultural products. caused by the risk. [18] Through the analysis of the structural model (ISM), the study 

created a unique model for analyzing the food supply chain, and then divided the risks of the agricultural product 

supply chain into five categories through the study, proposed a number of risk control measures, and finally 

borrowed experiments and examples. Corresponding verification was carried out. 

For the research of transnational supply chain, since the enterprises on each node of the supply chain may be 

involved in corresponding economic activities in different countries and regions, The influence of RMB buying 

and selling price, national culture, war factors, economic sanctions, relevant legal requirements, national policies 

and other factors. The general definition of cross-border supply chain risk management: using different risk 

management tools to coordinate the various members of the global supply chain, to control the uncertain risks that 

may appear in the supply chain, so as to maintain the normal operation of the supply chain. Currently, most 

academic literature on supply chain risk is related to domestic supply chain risk. Faced with such a supply chain, 

transaction parties only need to focus on traditional logistics business processes, such as procurement, 

manufacturing, inventory and transportation, without considering global risks such as exchange rate fluctuations 

and political fluctuations[19-22]. 

III. THE LOGISTICS STRUCTURE OF THIS PAPER 

The main process of China’s import of agricultural products from the “Belt and Road” countries is shown in 

Figure 1 below. The main influencing factors mainly include: the role of agricultural product markets, the role of 

government policies, and the role of logistics activities. 

China has a large domestic supply gap of agricultural products, which needs to be adjusted by the international 

market. The reasons for the gap in the supply and demand of China's agricultural products can be divided into two 

aspects: demand and supply. On the supply side, factors such as limited land resources, limited water resources, 

and declining land productivity limit the long-term growth of supply. In terms of demand, the total population is 

increasing, and with the improvement of people's living standards, the per capita grain consumption, especially the 

consumption of feed grains, has increased rapidly[23-25]. The contradiction between supply and demand 

determines that the supply and demand of agricultural products in my country will be in a state of tight balance for 

a long period of time in the future. 
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Figure 2 The role of logistics services in agricultural trade 

International experience shows that the logistics of world agricultural products is closely related to factors such as 

oil prices, international transportation market capacity, and the harvesting time of agricultural products in 

exporting countries. Due to the large climate differences in different regions of the "Belt and Road" agricultural 

product exporting countries, the grain harvesting seasons in different countries are different. Under normal 

circumstances, the prices of agricultural products during the harvest period are lower and the logistics volume is 

large[26-28]. During the period of rising oil prices and tight international transportation market capacity, the flow 

of world agricultural products decreased, the flow rate decreased, and the cost increased. To this end, we should 

learn from the experience of international giants, take targeted measures such as trade diversification, 

establishment of storage and transportation facilities in the main producing areas of agricultural products, and 

purchase of grain futures, so as to avoid the period of tight transportation capacity and skyrocketing oil prices, and 

grasp the initiative in grain logistics. . High-quality logistics services can facilitate the process of cross-border 

agricultural trade. Logistics services will directly affect the attitudes of all parties to the trade and the process of 

trade. With the increasing frequency of global trade, the logistics industry has begun to not only consider price 

competition, but also have higher and higher requirements for logistics services. Enterprises continue to improve 

customer satisfaction, actively communicate with customers, and timely handle customer feedback, etc., to 

promote global logistics service capabilities and competitiveness overall upward trend. 
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Figure 3 The composition of the integrated field for the coordinated development of logistics and 

agricultural product trade 

 The basic core can be used as a logistics industry. bases, agricultural product bases, etc. The basic core of 

logistics includes domestic dry ports, domestic sea ports, hub dry ports, overseas sea ports, overseas dry ports and 

logistics parks, etc., with functions such as cargo transportation and distribution, customs declaration and customs 

clearance, and customs supervision. Meanwhile, inland ports need to have comprehensive service capabilities 

( (including logistics, customs clearance, finance and other service capabilities), improve the efficiency of 

cross-border logistics and reduce logistics costs. The basic core of the information platform includes domestic 

databases and overseas databases, etc., and has the function of collecting data such as logistics operation process 

data, cargo transportation information, cargo supply and demand information, cargo customs clearance 

information, etc., to maintain the balance of cargo supply and demand, reduce the empty rate of trains, and 

monitor cargo transportation. Condition. With the cross-border logistics hubs or ports of the "Belt and Road" as 

the core, cultivate the integrated attraction of the field source to attract resources, generate a radiation driving 

effect, and take advantage of the location advantages to form agglomeration industries and regional linkages and 

integration 

A win-win platform for regional cooperation. 

There are two modes of transportation for China to import agricultural products from countries along the “Belt 

and Road”. One is to transport them through the railway channel network along the “Belt and Road” to China’s 

inland ports (the railway lines that have been constructed and opened to traffic are mainly the China-Europe 

trains^0 ), and the other is by sea-rail combined transportation, which is shipped to China's coastal ports through 

the Atlantic Ocean, the Mediterranean Sea, and the Indian Ocean. As the four major grain merchants have great 

control over the global seaborne transportation of agricultural products, it is difficult for China to regain its 

dominance.  

China's agricultural product procurement supply chain model is dominated by Chinese agricultural product 

processors (leading enterprises), supplemented by agricultural product distributors, agricultural product 
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wholesalers and agricultural product retailers to build a Chinese agricultural product integration body, which can 

provide the market demand for Chinese agricultural products, use information platforms, and match The 

corresponding supply of agricultural products and the corresponding logistics resources are allocated to realize the 

supply chain of agricultural products including planting, purchase, storage and transportation of agricultural 

products, deep processing of agricultural products, and storage, transportation and sales of products. 

(1) Forming regional alliances to promote the construction of logistics infrastructure and speed up the 

transportation time of goods 

Different from the agricultural product industry chain model of international giants, China lacks international 

agricultural product enterprises, and it is difficult for a single enterprise to compete with international giants. 

China's domestic agricultural product enterprises need to form alliances to give full play to their integration 

advantages. At the same time, under the favorable policy environment of the government, participate in overseas 

The construction of logistics infrastructure, the unification of international transport trunk logistics standards, the 

improvement of domestic multimodal transport construction, and the realization of a complete and specialized 

agricultural product logistics chain. Participating in the construction of overseas logistics infrastructure can ensure 

the stable supply and demand of agricultural products; by unifying the logistics standards of international 

transportation trunk lines, it can reduce the number of reloading of goods in the process of transportation; the 

construction of multimodal transport can ensure smooth transportation of goods and simplify goods. Improve the 

logistics operation process, reduce the reloading time of the goods, and speed up the transportation of the 

goods[29,30]. 

IV. CLUSTER ANALYSIS ALGORITHMS 

Clustering technology is unsupervised learning. It obtains the classification of images by analyzing the set of 

similar elements (ie cluster structure) contained in the data set. There should be as large a difference as possible 

between different types of subsets, and within the same type of subsets. Data is consistent. The clustering principle 

is shown in Figure 4. 
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Figure 4 Clustering principle 
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The mathematical definition of clustering is: Assuming that there are N data structures in the D-dimensional space, 

select reasonable reading values to divide the N data structures into K clusters; the requirement for the selection of 

reading values is to minimize the differences between different types of subsets. It may be large, and the data 

within the same type subset is consistent. 

The dataset X contains N samples, X1, X2, X3...Xn, which can be divided into K clusters x1,...xk. The data set and 

the clusters conform to the logic shown in the following formula 1. 

1 2

(1 )

K

i i

x x x X

x x i j K

   =


 =              (1)

 

The inter-class and intra-class evaluation of cluster analysis is the key to the success or failure of the algorithm. To 

classify data reasonably, it is necessary to evaluate the relationship between samples, and the evaluation is mainly 

based on the similarity coefficient and distance between samples. The similarity coefficient between samples is 

close to 1, indicating that they belong to the same class and can be divided into the same cluster; the similarity 

coefficient is close to 0, indicating that they belong to different types and can be divided into different clusters.The 

similarity coefficient can be represented by the correlation coefficient such as Equation 2 and the cosine of the 

included angle such as Equation 3. 
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                    (3) 

The distance between samples can be used to describe the degree of intimacy between samples. Assuming that the 

sample can be represented by N feature vectors, that is, the sample is only a point in the N-dimensional space, 

then the samples with close distance can be judged as a category, and the distance between them is different. For a 

variable x with mean   and covariance matrix  , the Mahalanobis distance is Eq. 4, the Rankine distance is 

Eq. 5, and the Mingshi distance is Eq. 6. When a in Equation 6 takes 1, 2 and infinity, respectively, the absolute 

distance, Euclidean distance and Chebyshev distance are obtained. 

T 1( ) ( ) ( )D x x x −= −  −
                  

  （4）
 

( , )
i i

i i i

x y
D x y

x y

−
=

+


                           （5） 



J. Electrical Systems 20-4s (2024): 240-251 

 

247 

V. EXPERIMENTAL RESULTS 

China's agricultural imports from 23 countries along the route, France, the Russian Federation, Germany, Ukraine, 

and India all exceeded 1 billion US dollars, of which France has the largest amount of 3.78 billion US dollars, 

accounting for 3.78 billion US dollars of agricultural imports from various countries. of 27.2%. However, the 

proportion of imports of agricultural products shows uneven levels, of which Turkmenistan and the Russian 

Federation account for more than 10% of imports. China is an important agricultural export market for both 

countries. At the same time, China's agricultural imports to most of the countries along the route account for 

between 1% and 10%[12]. With the deepening of cooperation between countries in the future, China's agricultural 

imports to these countries have huge growth space. In addition to the growth potential of agricultural trade 

between China and other countries, most of the countries along the route also have great export potential of 

agricultural products. 

 

Figure 5 The value of China's imports of agricultural products from France, Russia, Germany and 

Ukraine  

Figure 5 shows the changing trend of China's agricultural imports from four countries from 2007 to 2018. China's 

agricultural imports from the four countries all showed an increasing trend. France is the country with the largest 

amount of agricultural products imported by China from the “Belt and Road” region. The export of French 

agricultural products to China has continued to grow. From 2007 to 2018, China’s annual import of agricultural 

products from France was 2.34 billion US dollars, accounting for China’s agricultural products from the “Belt and 

Road Initiative”. 30.54% of the annual average import value of agricultural products in major countries; from 

2007 to 2018, China's agricultural imports from the Russian Federation increased by 1.765 billion US dollars, 

with an average annual growth rate of 7.57%. China and Russia have always maintained a good agricultural 

product trade partnership. Russia not only China is an important source of agricultural imports for China, and 

China is also Russia’s main agricultural product market. China’s agricultural imports to the Russian Federation 

will be in a steady growth trend; from 2007 to 2018, China’s agricultural imports from Germany increased by 

2.032 billion US dollars, with an average annual growth rate of 2.032 billion USD. The growth rate is 29.18%, the 

fastest average annual growth rate. 
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Figure 6 Industry distribution of China's agricultural imports from the "New Silk Road" economic 

belt countries in 2018 

In 2018, China imported a total of 560 types of agricultural products from countries along the “Belt and Road”, of 

which the first three were wine made from small packages of fresh grapes (HS220421), spirits made from steamed 

wine (HS220820), and edibles for infants and young children. The total import value of the three agricultural 

products accounted for 22.65% of the total import value of all products. The import value of agricultural products 

is in a scattered situation, and the varieties of imported agricultural products are diverse. Among the 24 industries 

that import agricultural products, the import value of agricultural products is mainly concentrated in HS22 

(beverages, wine and vinegar), HS03 (fish, crustaceans, mollusks and other aquatic invertebrates), HS15 (animal, 

vegetable, oil, The total import value of agricultural products in the three industries accounts for 52.79% of the 

total import value, and China mainly imports from the “Belt and Road” countries from these three industries all 

the year round. Agricultural products show a trend of concentrated distribution. Table 2 shows the comparative 

advantage (disadvantage) index of agricultural products between China and some countries along the “Belt and 

Road” in these five industries in 2018. Among them, the country with the largest revealed comparative advantage 

in HS12 and HS14 is Ukraine, the country with the largest revealed comparative advantage in HS15 and HS19 is 

Syria, and the country with the largest revealed comparative advantage in HS03 is India. 

Table 2 The comparative advantage and disadvantage index of agricultural products in some countries of 

China's "New Silk Road" Economic Belt (2018) 

HS 

Cod

e 

The agricultural products of some countries in the "New Silk Road" 

economic belt show comparative advantages 

China's 

agricultural 

products show 

comparative 

disadvantage 

Ukraine Syria India Russia Kazakhstan 

12 7.75 3.71 0.97 0.38 1.03 3.61 
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VI. CONCLUSION 

As a major importer of agricultural products, China has a large population size and market demand, and the 

corresponding domestic supply gap also needs to be filled by imports. Under the background of the national "One 

Belt, One Road" strategy, countries in the economic belt can provide China with a large amount of agricultural 

products, but the "One Belt One Road" countries have less agricultural products trade with China. This paper 

intends to analyze the impact mechanism of international logistics performance on China's agricultural imports, 

and achieve a win-win situation for both sides of the trade through the improvement of international logistics 

performance, so that both importers and exporters can benefit from trade. At the same time, it will study the 

possible impact of the "Belt and Road" construction on China's agricultural imports, take targeted 

countermeasures, and build a coordinated development model of agricultural import trade and logistics supply 

chain, which can bring practical guidance to enterprises' import business. 
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